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International Study on Counterterrorism

Round 2

On behalf of the Millennium Project of the American Council for the United Nations University and its sponsors listed below, we invite you to participate in an international assessment of policies to counter terrorism. The results of the study will be available to those in the counterterrorism policy process and published in the 2002 State of the Future.

Shortly after the September 11, 2001 attacks, counterterrorism scenarios were requested on-line from the Millennium Project participants and the World Future Studies Federation. The scenarios were posted on-line for further comments. The results are available at www.acunu.org/millennium/antiterrorism.html. The enclosed questionnaire is built on that work and requests your judgments about the effectiveness, plausibility, and potential unexpected downside risks of the policies derived from the scenarios. You are also asked for additional suggestions.

All those who respond to the questionnaire will receive a copy of the results in the 2002 State of the Future and be listed as participants. You are not required to answer all the questions; provide your judgments just about those items you feel most qualified and interested in addressing. 

Please contact us with any questions and return your responses to arrive at the AC/UNU Millennium Project by March 5, 2002. Include your name, institutional affiliation and title, along with your address (where the 2002 State of the Future should be mailed) and e-mail addresses and fax number. All responses are confidential, and no attributions will be made. 

Send your response by e-mail to <acunu@igc.org> with a copy to <jglenn@igc.org> and <Tedjgordon@worldnet.att.net> or fax to +1-202-686-5179 or airmail to: AC/UNU Millennium Project, 4421 Garrison St., NW, Washington, D.C. 20016, USA.

We look forward to including your views. 

Sincerely yours,

Jerome C. Glenn, Director, AC/UNU Millennium Project 
Theodore J. Gordon, Senior Fellow, AC/UNU Millennium Project 

Current Sponsors: Applied Materials, Deloitte & Touche, General Motors, U.S. Army Environmental Policy Institute, and the U.S. Department of Energy (Office of Science). Inkind: Smithsonian Institution and the Embassy of Cape Verde
Counterterrorism Questionnaire

Instructions

This questionnaire refers to policies that may contribute to counterterrorism and foster social stability. The policies and actions are derived from the scenarios previously submitted on-line and other Millennium Project studies. You are invited to provide your judgments about the effectiveness, plausibility, and potential for unexpected downside risks of these policies. You are also invited to comment on the items of your choice and suggest new ones. 

The actions/policies were grouped in three categories:

· Political

· Defense and Intelligence
· Financial, Humanitarian, Education, and Media
You do not have to answers all the questions. Please provide your judgments just about those items in which you have special expertise or interest. Use the following scales to rate the items.

For effectiveness: 

5 = Will essentially solve the issue 
4 = Will be very effective 
3 = Will help address the issue 
2 = Will have little effect 
1 = Will make the situation worse

For plausibility:

5 = Extremely plausible; has already happened or is almost certain
4 = Very plausible 
3 = Maybe 
2 = Implausible 
1 = Almost impossible

For downside risk:

5 = Risk free
4 = Some possible minor risks 
3 = No worse risks than many others
2 = A risky venture
1 = Disastrous possibilities

	ItemNo
	Political Policies / Actions
	Effect-iveness
	Plaus-ibility
	Downside risk

	1
	Assume in policy planning that this will be a long-term war that may include biological, chemical, and nuclear threats.
	
	
	

	2
	Establish a common counterterrorism strategy for NATO countries (including other European countries) to be used as a basis for later agreements with China, India, Japan and regional organizations to achieve globally coordinated responses to terrorism.
	
	
	

	3
	Consider UN peacekeeping as an essential matter of national security and therefore an item that should be included in National Defense budgets.
	
	
	

	4
	Adopt human security as the organizing principle for international affairs.
	
	
	

	5
	Further strengthen international and domestic cooperation among intelligence agencies.
	
	
	

	6
	Encourage cooperation of Intelligence Agencies with other organizations (international organizations, NGOs, private sector).
	
	
	

	7
	Strengthen controls over sales of weapons and other advanced technologies.
	
	
	

	8
	Develop strategies to counter organized crime and its links with terrorism.
	
	
	

	9
	Address the circumstances in which there are inherent conflicts between national sovereignty and world justice.
	
	
	

	10
	Foster inter-religious dialog between Islamic scholars and those representing other cultures.
	
	
	

	11
	Develop counterterrorism policies in cooperation with moderate Islamic leaders.
	
	
	

	12
	Create strategies that recognize that political Islamists have a mindset to “set the world right”; these polices should address that Islamists see secular Western capitalism as reducing everything to a commodity, reinforcing individualism and greed, and arrogantly running financial and political rules of the world to benefit the West.
	
	
	

	13
	Implement policies that do not create more terrorism (e.g. actions that make poor people poorer).
	
	
	

	14
	Establish an early warning system at the UN Secretariat that is transparent to the media and NGOs that publicize emerging terrorist situations in order to build public pressure for early or preventative responses.
	
	
	

	15
	Implement policies designed to target the mindset of terrorist sympathizers.
	
	
	

	16
	Implement programs that help political leaders become more culturally sensitive.
	
	
	

	17
	Encourage local citizens to actively counter terrorists in their countries.
	
	
	

	18
	Create more effective sanctions that target just the criminals and not citizens.
	
	
	

	19
	Hold a special session of the UN to create a new global alliance against terrorism.
	
	
	

	20
	Support UN sanctions against governments that create, support, or sustain terrorist organizations as an instrument of their foreign policy or intelligence.
	
	
	

	21
	Initiate a UN-sponsored project on “Peace and Conflicts” that includes scenarios from the perspective of extremists as well as other actors. 
	
	
	

	22
	Create, through the UN, a set of rules of storage, control, and movement of nuclear, chemical, and biological stocks; as well as systems of effective inspection and monitoring.
	
	
	

	23
	Enact UN Security Council resolutions to require the destruction of existing stockpiles of nuclear weapons supplies, and chemical and biological weapons in rouge countries, with adequate mandatory international inspection and verification.
	
	
	

	24
	Try bin Laden and other terrorists in an open international tribunal for crimes against humanity.
	
	
	

	25
	Establish policies that defend justice on a global scale and improve the system of international justice and law.
	
	
	

	26
	Include ethical foresight and analysis in the development of foreign policy.
	
	
	

	27
	Consider means to pressure Israel into reducing its military severity.
	
	
	

	28
	End US policies of unilateralism (e.g. acting to abrogate the weapons in space treaty, Kyoto disagreements, etc.).
	
	
	

	29
	Initiate expanded and urgent energy R&D to minimize dependence on oil as soon as possible.
	
	
	


	Item No.
	Defense and Intelligence Policies / Actions
	Effect-iveness
	Plaus-ibility
	Downside

risk

	30
	Direct military attacks against research and production infrastructure associated with biological and other weapons of mass destruction.
	
	
	

	31
	Accelerate R&D to improve spying technology.
	
	
	

	32
	Develop and utilize terrorist profile screening systems at immigration, airports, applicants for pilots’ licenses, etc.
	
	
	

	33
	Make state-of-the-art intelligence technology available to the public so that they can broadcast local conditions.
	
	
	

	34
	Use high-tech devices (e.g. biochips, massively deployed TV cameras, etc.) for early warning and detection of terrorist activities.
	
	
	

	35
	Design an advanced information strategy to counter terrorists’ mindsets.
	
	
	

	36
	Provide additional security personnel at key public utilities (e.g. airplanes, nuclear power plants, and water systems).
	
	
	

	37
	Develop advanced technologies to identify pathogens crossing national borders.
	
	
	

	38
	Inventory and track sources of bioweapons.
	
	
	

	39
	Destroy all stockpiles of smallpox and other viruses that can be used for bioweapons.
	
	
	

	40
	Build resilience and redundancies into the energy, communications, and command control infrastructure. 
	
	
	

	41
	Attack sources of illegal drugs to dry up a principal source of terrorist income.
	
	
	


	Item No.
	Financial, Humanitarian, Education, and Media Policies / Actions
	Effect-iveness
	Plaus-ibility
	Downside

risk

	42
	Take all possible actions to impede the financial capabilities of terrorist organizations.
	
	
	

	43
	Initiate very tough sanctions against nations that harbor or sponsor terrorists.
	
	
	

	44
	Establish new anti-money laundering strategies to weaken transnational crime organizations’ relations to terrorist groups.
	
	
	

	45
	Create methods to identify front organizations that fund terrorists.
	
	
	

	46
	Commit to long-term “Global Partnership for Development” to achieve minimal standards of health, education, services and housing.
	
	
	

	47
	Provide massive assistance for Afghanistan in the form of food, quick rebuilding of hospitals and other services and infrastructure.
	
	
	

	48
	Create a system of quarantine hospitals in anticipation of the possibility of large-scale bio-terror epidemics.
	
	
	

	49
	Foster worldwide agreement to include history and information about a broad array of religions, social systems, and cultures in elementary school curricula.
	
	
	

	50
	Introduce sanctions against countries that allow the teaching of fanaticism to children.
	
	
	

	51
	Maintain global dialogues over decades on issues that inflame terrorists and link the results into school curricula.
	
	
	

	52
	Convene key international NGOs to form a Global Council to advise on methods for dealing with terrorism and the creation of global opinion for global civic ethics.
	
	
	

	53
	Create a World Public Service formed of volunteers for international conflict resolution.
	
	
	

	54
	Promote subjects on TV, in movies, literature, games, etc. designed to change the mindset from xenophobic to a more global one.
	
	
	

	55
	Use media to make clear that Islam is not the enemy of the international community.
	
	
	

	56
	Promote subjects on TV, movies and in print media that portray other cultures fairly and in a favorable light.
	
	
	

	57
	Conduct “social marketing” programs to encourage moderate Islamic voices to be heard.
	
	
	

	58
	Block information over the Internet that encourages terrorism.
	
	
	

	59
	Embargo live information on terrorist acts.
	
	
	


Comments on downside risks. You are invited to comment on the disastrous possibilities/repercussions of some actions (please include the number of the action).

Restatement of policies/actions. Please suggest restatement of action(s) if re-writing would make the item more effective or clearer (include the number of the action).

Additional actions or policies:

Thank you for your participation.

Appendix C1-2: Round 2 Results

Ratings of the policies

The following tables lists, in rank order of their perceived effectiveness, the suggested policies and actions, for all items that received a score of 3.0 or more. Those items that were also judged to be both plausible (=>3.0) and less risky (=>3.0) are shown in italics.

	Item

No
	Political Policies / Actions
	Eff
	Plaus
	Risk

	13
	Implement policies that do not create more terrorism (e.g. actions that make poor people poorer).
	3.8
	2.1
	3.7

	23
	Enact UN Security Council resolutions to require the destruction of existing stockpiles of nuclear weapons supplies, and chemical and biological weapons in rouge countries, with adequate mandatory international inspection and verification.
	3.8
	2.4
	3.1

	26
	Include ethical foresight and analysis in the development of foreign policy.
	3.7
	2.7
	3.9

	29
	Initiate expanded and urgent energy R&D to minimize dependence on oil as soon as possible.
	3.6
	3.3
	4.3

	14
	Establish an early warning system at the UN Secretariat that is transparent to the media and NGOs that publicize emerging terrorist situations in order to build public pressure for early or preventative responses.
	3.6
	3.3
	3.2

	8
	Develop strategies to counter organized crime and its links with terrorism.
	3.5
	3.2
	3.6

	4
	Adopt human security as the organizing principle for international affairs.
	3.5
	3.0
	3.9

	18
	Create more effective sanctions that target just the criminals and not citizens.
	3.5
	2.7
	3.2

	28
	End US policies of unilateralism (e.g. acting to abrogate the weapons in space treaty, Kyoto disagreements, etc.).
	3.5
	2.1
	3.2

	22
	Create, through the UN, a set of rules of storage, control, and movement of nuclear, chemical, and biological stocks; as well as systems of effective inspection and monitoring.
	3.4
	2.9
	3.4

	16
	Implement programs that help political leaders become more culturally sensitive.
	3.4
	2.6
	3.8

	7
	Strengthen controls over sales of weapons and other advanced technologies.
	3.4
	2.9
	3.5

	25
	Establish policies that defend justice on a global scale and improve the system of international justice and law.
	3.4
	2.9
	3.3

	9
	Address the circumstances in which there are inherent conflicts between national sovereignty and world justice.
	3.4
	2.8
	3.6

	1
	Assume in policy planning that this will be a long-term war that may include biological, chemical, and nuclear threats.
	3.2
	3.6
	3.6

	11
	Develop counterterrorism policies in cooperation with moderate Islamic leaders.
	3.2
	3.0
	2.7

	21
	Initiate a UN-sponsored project on “38;Peace and Conflicts” that includes scenarios from the perspective of extremists as well as other actors.
	3.2
	3.3
	4.1

	10
	Foster inter-religious dialog between Islamic scholars and those representing other cultures.
	3.2
	3.3
	3.6

	5
	Further strengthen international and domestic cooperation among intelligence agencies.
	3.1
	3.1
	3.1

	15
	Implement policies designed to target the mindset of terrorist sympathizers.
	3.1
	2.9
	3.3

	20
	Support UN sanctions against governments that create, support, or sustain terrorist organizations as an instrument of their foreign policy or intelligence.
	3.1
	3.4
	3.0

	2
	Establish a common counterterrorism strategy for NATO countries (including other European countries) to be used as a basis for later agreements with China, India, Japan and regional organizations to achieve globally coordinated responses to terrorism.
	3.1
	3.2
	3.4

	 
	 
	
	
	

	Item No.
	Defense and Intelligence Policies / Actions
	
	
	

	38
	Inventory and track sources of bioweapons.
	3.7
	3.1
	3.6

	37
	Develop advanced technologies to identify pathogens crossing national borders.
	3.4
	3.8
	3.5

	40
	Build resilience and redundancies into the energy, communications, and command control infrastructure.
	3.3
	3.8
	3.8

	35
	Design an advanced information strategy to counter terrorists’ mindsets.
	3.3
	3.5
	3.0

	33
	Make state-of-the-art intelligence technology available to the public so that they can broadcast local conditions.
	3.2
	3.5
	2.8

	36
	Provide additional security personnel at key public utilities (e.g. airplanes, nuclear power plants, and water systems).
	3.2
	4.1
	3.2

	39
	Destroy all stockpiles of smallpox and other viruses that can be used for bioweapons.
	3.2
	2.8
	3.4

	 
	 
	
	
	

	Item No.
	Financial, Humanitarian, Education, and Media Policies / Actions
	
	
	

	54
	Promote subjects on TV, in movies, literature, games, etc. designed to change the mindset from xenophobic to a more global one.
	3.7
	3.5
	3.5

	46
	Commit to long-term “Global Partnership for Development” to achieve minimal standards of health, education, services and housing.
	3.6
	2.7
	4.3

	42
	Take all possible actions to impede the financial capabilities of terrorist organizations.
	3.6
	4.1
	3.3

	56
	Promote subjects on TV, movies and in print media that portray other cultures fairly and in a favorable light.
	3.5
	3.7
	3.9

	49
	Foster worldwide agreement to include history and information about a broad array of religions, social systems, and cultures in elementary school curricula.
	3.5
	2.8
	3.9

	51
	Maintain global dialogues over decades on issues that inflame terrorists and link the results into school curricula.
	3.5
	2.9
	3.2

	55
	Use media to make clear that Islam is not the enemy of the international community.
	3.5
	3.5
	3.9

	44
	Establish new anti-money laundering strategies to weaken transnational crime organizations’ relations to terrorist groups.
	3.4
	3.3
	3.2

	52
	Convene key international NGOs to form a Global Council to advise on methods for dealing with terrorism and the creation of global opinion for global civic ethics.
	3.3
	2.9
	3.4

	45
	Create methods to identify front organizations that fund terrorists.
	3.3
	3.7
	3.3

	47
	Provide massive assistance for Afghanistan in the form of food, quick rebuilding of hospitals and other services and infrastructure.
	3.2
	3.2
	3.6


Similarly a rank ordered listing of those suggestions that appear to be most risky appears below, including those suggestions that rate below 3.0.

	30
	Direct military attacks against research and production infrastructure associated with biological and other weapons of mass destruction.
	3.2
	3.8
	2.2

	43
	Initiate very tough sanctions against nations that harbor or sponsor terrorists.
	3.1
	3.6
	2.2

	50
	Introduce sanctions against countries that allow the teaching of fanaticism to children.
	3.0
	2.7
	2.5

	6
	Encourage cooperation of Intelligence Agencies with other organizations (international organizations, NGOs, private sector).
	3.0
	2.7
	2.6

	11
	Develop counterterrorism policies in cooperation with moderate Islamic leaders.
	3.2
	3.0
	2.7

	24
	Try bin Laden and other terrorists in an open international tribunal for crimes against humanity.
	2.9
	2.9
	2.7

	58
	Block information over the Internet that encourages terrorism.
	2.6
	2.2
	2.8

	59
	Embargo live information on terrorist acts.
	2.3
	2.9
	2.8

	31
	Accelerate R&D to improve spying technology.
	3.1
	4.0
	2.8

	33
	Make state-of-the-art intelligence technology available to the public so that they can broadcast local conditions.
	3.2
	3.5
	2.8

	48
	Create a system of quarantine hospitals in anticipation of the possibility of large-scale bio-terror epidemics.
	2.6
	3.2
	2.8

	27
	Consider means to pressure Israel into reducing its military severity.
	3.1
	2.7
	2.8

	32
	Develop and utilize terrorist profile screening systems at immigration, airports, applicants for pilots’ licenses, etc.
	3.0
	4.2
	2.9

	34
	Use high-tech devices (e.g. biochips, massively deployed TV cameras, etc.) for early warning and detection of terrorist activities.
	2.9
	4.1
	2.9


Respondent Comments and Suggestions for Additional Actions

Action 1: Assume in policy planning that this will be a long-term war that may include biological, chemical, and nuclear threats.

Moving UN contributions around within national budgets is essentially a cosmetic sort of thing. Content-free organizational thrashing around is usually an alternative to progress rather than a cause of it.

Action 4: Adopt human security as the organizing principle for international affairs

We can't expect to come up with effective, integrated strategies and tactics unless we mobilize our "collective intelligence" more effectively and more consciously. Hard problems are not solved by fuzzy, unfocused wandering around. In order to be focused -- and coalesce the mental resources of the well-meaning people all over the world -- we do need to focus on the true global bottom line more effectively and more directly, at all levels.

The organizing principle has to be: security of the world including the security of nature as well as of humans.  It can be very dangerous if it were made anti-democratic way, or anti nature 

Action 5: Further strengthen international and domestic cooperation among intelligence agencies

Until intelligence agencies are secret agencies they cause more danger than help. An open cooperation would be good 

Action 6: Encourage cooperation of Intelligence Agencies with other organizations (international organizations, NGOs, private sector).

Enhancement of cooperation and unavoidable influence of intelligence organizations upon other institutions (NGO's!) could lead to further Orwellization of society. The main threat is that enhanced control over society in order to prevent terrorism may lead to limitations to democracy and to other (yet) unpredicted consequences. Finding the balance could be difficult.

Action 9: Address the circumstances in which there are inherent conflicts between national sovereignty and world justice.

Greater global cooperation will require greater mutual trust. The word "justice" is a fuzzy word, which means different things to different people. Fuzzy words under fuzzy administration would be more likely to breed anxiety and mistrust in ALL national states, and lead to reduced cooperation, not enhanced cooperation. It is like the old Communist idea of achieving harmony by throwing one big piece of meat into a room and lowering the walls between the wolves in the room next to it...

Actions 10, 11 and 12: Foster inter-religious dialog between Islamic scholars and those representing other cultures.

Develop counter terrorism policies in cooperation with moderate Islamic leaders.

Create strategies that recognize that political Islamists have a mindset to “set the world right”; these polices should address that Islamists see secular Western capitalism as reducing everything to a commodity, reinforcing individualism and greed, and arrogantly running financial and political rules of the world to benefit the West.
It is absurd to talk about deep dialogue about true, deeper values and then go out and treat half the world as if they were robots. Unfortunately, it may be very very difficult for us to really mobilize all we need for the kind of dialogue which is most called for... but even the feeble efforts to date may be more responsible for the relatively benign outcome in Afghanistan than any clever White-House-basement strategizing was. Bush should be given great credit for the important efforts he made towards dialogue in the early stages of the crisis, but the entire world needs to work harder to avoid falling back into business-as-usual robotic behavior. There were some discussion groups in the West where some folks said, "The lesson here is that religion is bad and we need to abolish it." One might respond: "No, the lesson is in part that a lot of folks know about these kinds of 'proposed solutions' and need some reassurance that they will not be allowed to slowly strangle the rest of the world."

Not only Islam, but other great cultural traditions also merit more respect. 

Action 12 : Create strategies that recognize that political Islamists have a mindset to “set the world right”; these polices should address that Islamists see secular Western capitalism as reducing everything to a commodity, reinforcing individualism and greed, and arrogantly running financial and political rules of the world to benefit the West.

The danger here is that these strategies could be used to create legitimacy for this mindset, rather than use it to enable planners to "think like the enemy" 

Action 13: Implement policies that do not create more terrorism (e.g. actions that make poor people poorer).

This was motivated by important and good thoughts, which perhaps belong in Part III of the survey. However, the approach to reducing the root causes of terrorism is too fuzzy here. It is like the folks who try to solve government waste by inserting more lawyers into the process, typically creating more waste than was there in the first place. It sounds like an incitement to generate lots of vague regulations to be enforced by lawyers, which is not the best way to solve economic problems, let alone deep cultural issues. 

To educate poor people to make them-selves poorer and hope help without their own work 

Action14: Establish an early warning system at the UN Secretariat that is transparent to the media and NGOs that publicize emerging terrorist situations in order to build public pressure for early or preventative responses.

Except educational role, e.g. enhancement of sensitivity to intercultural relationships, I can hardly see any role for the UN, and especially the military one - see the comment below. 

Action 15: Implement policies designed to target the mindset of terrorist sympathizers.

Like action 13, the intent is great, but the formulation is itself is a disaster. It reminds me of black magic. Yes, we need to place far more emphasis on hearts and minds than we now do – but not by manipulative psywar strategies which are ultimately very naive ways to misunderstand the human mind. 

Action16: Implement programs that help political leaders become more culturally sensitive.

Cultural sensitivity -- unlike that bad old political correctness -- is crucial to the kind of dialogue we need. Ill-conceived (typically unconscious and unintended) remarks, like Gore's "we stand by Israel" during the presidential campaign, can have far more impact on global dialogue than US leaders typically seem to understand. And of course many people in the Middle East may underestimate the impact of words like "death to America" in convincing people that sooner or later they need to obliterate other folks, just in order to survive themselves; few Americans believe the US is invulnerable, and it doesn't help when people try to tweak the US into a "Pearl Harbor" frame of mind.

Action 18: Create more effective sanctions that target just the criminals and not citizens.


Noble goals, but what is new here? Particularly when the word "sanctions" is used? 

Action 19: Hold a special session of the UN to create a new global alliance against terrorism.

I am not sure the big UN meetings we have seen in the past have been well structured to

generate truly deep dialogues. We need deep dialogues, but is this a realistic mechanism? 

Action 20 Support UN sanctions against governments that create, support, or sustain terrorist organizations as an instrument of their foreign policy or intelligence.

UN sanctions against terrorist governments: this is not entirely a new idea. At present, it seems to be more of a challenge to policy improvement than a success story. In isolation it is clearly not an answer. 

Action 27: Consider means to pressure Israel into reducing its military severity.

The risk here is that there is no comparable pressure on the Palestinians, Syrians and Saudis to stop training, logistical support of rejectionist groups, e.g. Hamas, or to reverse their support for anti-Western and anti-Semitic propaganda. The message that the rejectionist groups would receive is that terrorism against civilian targets works. 

Any hope of peace in the Arab-Palestinian conflict requires that someone work hard to come across as a neutral broker. The US has sometimes come across as too biased a priori in favor of the Israeli side, but going to the opposite extreme would be just as bad. Likewise for anyone who wants to get us out of the trap. 

Action 28:  End US policies of unilateralism (e.g. acting to abrogate the weapons in space treaty, Kyoto disagreements, etc.)

.

Many of us would agree that Bush has gone a bit too far in the past few months towards unilateralism, but would not want to go to the opposite extreme depicted here. For example -- if the best analysis available to the United States tells us that the Kyoto treaty, however popular, actually harms the global environment more than it helps it, the US has a perfect right and even a duty to back out and try to do something better. Yes, it could be trying a lot harder to do better, but it has a right and a duty to make its own evaluation of what it chooses to commit to. 

Action 29: Initiate expanded and urgent energy R&D to minimize dependence on oil as soon as possible.

This is the only item in Part I which directly addresses one of the several critical drivers of concrete global sustainable growth -- without which desperation and various problematiques will sooner or later envelope us in lethal self-destruction, no matter how effective our security systems and military capabilities. In a truly zero sum world, enhanced security and military capabilities sooner or later turn against their creators. Just as slavery kills off the slave-owners more effectively than it kills off the slaves, in most modern situations I have examined.

Action 36: Provide additional security personnel at key public utilities (e.g. airplanes, nuclear power plants, and water systems).

This could lull planners into a false sense of security. Centralized facilities at the heart of massive distribution networks, e.g. nuclear power plants and reservoir-based water systems, are INHERENTLY insecure and cannot be adequately protected by any number of additional security personnel, except at a ruinous cost.

Action 43 Initiate very tough sanctions against nations that harbor or sponsor terrorists.

Any kind of embargo has little real effects, as many examples in history could easy demonstrate, as counterpart, normally has an enormous and disastrous repercussions for many innocent people, and in may cases aim them in the direction we didn’t want. 

Action 46 Commit to long-term “Global Partnership for Development” to achieve minimal standards of health, education, services and housing.

When seeing this global "Partnership for Development" in several Millennium scenarios I will always repeat this comment. It is a nice idea, but very impractical, even not utopian. It can be used as a slogan, but how to translate it, into, say, competition strategy of the MNC's? 

Action 50 Introduce sanctions against countries that allow the teaching of fanaticism to children.

Who could assess what is fanaticism? Except a few clear cases, it is difficult to say what is fanaticism, especially in children's education. 

Action 52: Convene key international NGOs to form a Global Council to advise on methods for dealing with terrorism and the creation of global opinion for global civic ethics.

The same concerns NGO's. Should they support national intelligence agencies, NGO's can only help to foster international understanding. 

Action 59 Embargo live information on terrorist acts.

Any kind of information embargo could have unpredictable and unwanted consequences, and they never are good.   

Respondent Comments and Suggestions

Government is stupid.  It cannot be made smart.  All attempts to make it smart will always backfire violently.  Anything which demonstrates good one-on-one moral examples gets a "5" in my book as risk-free.  Anything that builds up a local neighborhood, family, tribe, approach gets a "4".  Bioregional gets a "3", national "2", and global "1".  The only institutions that can work globally are money supply and insurance.  Scale is risk.  I can prove this.  However no government on this planet including the UN can listen to it!  They are all structured to ignore bottom-up feedback!

In all considerations on terror it is essential not to address the symptoms but the roots. When we look closer at the reasons for terrorism we can see that except a small faction of genuine fanatics (religious, nationalistic and/or mentally imbalanced - it often goes together) terrorism is a weapon of the weak. Perhaps people from other parts of the world do not realize that during the World War II the actions of anti-nazi Resistance movements in Europe, and especially in Eastern Europe, including uprisings in the Jewish ghettos, had two specific features. The participants were absolutely determined to loss their life facing a stronger enemy, and secondly, their desperate actions were viewed by the nazi propaganda as "terrorism".

The above issue is well known from other examples. Some call them terrorists but some call them "freedom fighters". This should be taken into account when elaborating any scenarios concerning terrorism.

In consequence I would suggest adding the issues (questions) allowing discerning between, fanatic terrorism from the terrorism, which can be associated with the despair of some ethnic groups, nations and countries. Of course any fanatics can always claim that the reasons for their actions is associated with despair. However, one can clearly discern the roots of terrorism, say in Corsica, and in Palestine. 

In general, center the effort in improving solutions of the world unbalances that gives a cause to the terrorism.

Better than attacking sources of illegal drugs, (strategy should focus on) the problem of those who buy them. 

(Not only must it be clear) that Islam is not the enemy of the International Community, but it must be clear for the Muslims that the rest of the world is not their enemy.  

(The policies dealing with the media should include) mention of "de-escalation skills" specifically, not just propaganda or volunteerism.  The best thing you could do would be to restate all these questions from the point of view of the "child soldier" or "terrorist", with a vocabulary like theirs, of 2000-3000 simple direct-object verb phrases, without the verb "to be" or morally judgmental adjectives or slants.  Until you can think like this, you can do nothing to help and everything to harm the dynamic structures that exist in human families and societies.  

There is no such thing as a "terrorist" - to say there is makes you an "errorist".  There are legitimate reasons to defy legal authority and destroy infrastructure and block transport and hack into communications.  One can do all these things, like the Earth Liberation Front, and still believe that violent actions are counter-productive.  

I did not give any item a "5," because there is no one action that can solve this difficult long-term problem. 

All actions that ignore social injustice, discrimination, exploitation, neocolonialism and the big profits of drug companies (for detail re-sellers in North Countries and few business owners in South countries – not for little farmers), and arms (for all North countries producers and a few South countries traffickers), will be non effective and very plausible,  

In general, the thought measures are directed to the symptoms, not to the root causes.

The problem I have with this survey is that it’s got the inherent assumption that terrorism is what the US defines terrorism to be.  The UN needs to be impartial and be as tough on US-sponsored terrorism (e.g. the Contras in Nicaragua, Israel to some extent) as it is on anti-US terrorism.  Unless this is done, and we eliminate “good terrorism”, we will never have an effective global war on terrorism, because one person’s terrorism will be another’s freedom struggle.

To take a high moral tone, the US needs to act in a highly moral way, and that includes what the rest of the world would perceive as civilized treatment of its prisoners, as well as the lack of an ambivalent attitude towards “friendly terrorism”.  Otherwise, the US will be perceived as guilty of hypocrisy and will, in fact, lose hearts and minds and anti-US terrorism will continue to be a fact of life.

This is a war of the intellect, where the weapons are impartial justice (not revenge), generosity of spirit, education, aid to the starving and oppressed.  The fanatics on both sides must have their bases of support eroded by their supporters seeing there is nothing to fear and much to gain from a cessation of terrorism.  That will take imagination and greatness on the part of the leadership, which, frankly, I doubt they possess.

Psychological and sociological research of sources and of proliferating of terrorism is needed. 

A rational policy should include a balance between threat anticipation, threat management and threat avoidance – none of which can ever be perfect but which, collectively, can minimize the risk of serious damage to all of humanity 

.

It would be useful if we have a study on the role of USA in the global struggle against terrorism.  This study will include, for example, and examination of policies of the USA for the developing countries, especially in helping these countries to improve their intellectual standard of the people. 

I think that the real sentiment of the people of the Third World for the USA is a powerful and sustainable weapon against terrorism.  

We should organize groups of leaders of the world to help them to recognize their own unconscious feelings about the other peoples. 

Futures studies must be made much better and helped to become accepted.

The pharmacy industry must be more controlled.

Terrorism is a short-term phenomenom.  It dies away once the cause-situation is resolved.  Emphasis should be on solving problems.  The death of terrorism follows automatically.  

More stress must be put on identification of the roots of terrorism. It is paradoxical but frequently even in the security scenarios an impact of political correctness can be traced, although fortunately, rarely in the scenarios of the Millennium project. 

In the case of antiterrorist scenarios a new approach and new policy should be added. 

Which ethnic groups, nations, etc, find themselves in a despair situation (no matter if this despair is caused by ourselves and/or our friends, or our foes?

How to identify the above ethnic groups, nations, etc.?

What are the reasons for their despair and determination? Are they objectively justifiable?

What must be done to eliminate these sources of despair, even if some of our interests (or of our allies) will have to be sacrificed and "politically correct" mind setting will have to be reviewed?

When making scenarios in any area associated of security, a special stress must be put on avoidance of any biases stemming from interests, political correctness, etc. In that respect I find the Millennium counter-terrorist scenario as very well-prepared and well-balanced, although there are some biases like, for example, too much stress put on UN and NGO's and terrorism. Except one function - fostering international understanding and confidence, the NGO's have nothing to do about terrorism. Would the NGO's have to support national intelligence institutions? Which ones would dare to do so? 

Hold a special session of the UN for mitigation of the conflicts between Israel and Palestine.

Initiate a UN-sponsored project on "Peace and Conflicts in Middle East" that includes scenarios from the perspective of extremists as well as other actors. 

Enact UN Security Council resolutions to send peacekeeping troops to Israel and Palestine to against any military and terrorist actions.

Appendix C1-3: A move-countermove table developed by Ted Fuller

In the second round questionnaire, one of the participants, Ted Fuller,
 said:

In complexity theory, the emergence of new patterns comes with symmetry breaking or phase transition, otherwise we continuously run faster to stand still (i.e. to remain competitive) -  known as the Red Queen Effect.  In game theory, tit-for-tat with lenience is a long-run winning strategy in the Prisoners Dilemma
. There seems a paradox here, but it all depends on the co-evolutionary partner.

Symmetry breaking in the context you are studying could come from the creation of a Palestinian State and the handing over of USA military *supremacy* to reconstituted UN in real terms, or from a strategic (oil-based) alliance between USA and Russia, leaving Saudi and Middle East to move to a more polarized anti Western position, or many other possibilities…

Whatever happens, there seems a natural human tendency towards extremes  - and it is extreme values (intolerant, righteous and not cognisant of diversity) that seem to create the problems.

As far as terrorist thinking is concerned - they have the advantage of time and are probably many steps ahead in the co-evolutionary game.  They know how the USA thinks, but think differently - that is also asymmetrical.

Based on this thinking, Fuller developed a move-countermove table, reproduced in part below. The first column repeats many strategies of the earlier tables; column 2, possible “tit for tat” countermoves. A third column has been added to Fuller’s two-column table that indicates possible anticipatory defensive moves where some are apparent. At very least this table indicates the possible use of gaming and simulation in the construction of anti-terrorist policies.

	Near Term Strategies
	Terrorist counter strategies
	Defensive Moves

	Financial: All possible action should be taken to impede the financial capabilities of terrorist organizations.
	Financial: All possible action should be taken to impede the financial capabilities of USA
	Guard the system of international funds transfer

	Political: Continue to make clear that Islam is not the enemy of the international community.


	Political: Continue to make clear that Islam is not the enemy of the international community.
	In our information campaign, anticipate the terrorist counter campaign.

	Political: Follow policies that establish the US a defender of justice on a global scale and acted for "liberty and justice for all"
	Political: Follow policies that establish Islam a defender of spiritualism on a global scale and acted for "spritual liberty and justice for all"
	In our information campaign, anticipate the terrorist counter campaign.

	Political: Use scenarios and other methods of futures research to help devise peace strategies.
	Political: Use spiritual vision, scenarios and other methods of futures research to help devise strategies.
	Understand the spiritual visions

	Military Perform an initial military strike augmented with a series of Ranger and Special Forces incursions.
	Military Perform an initial military strike augmented with a series of Ranger and Special Forces incursions.
	Be prepared

	Military: Direct military attacks against research and production infrastructure associated with biological and other weapons of mass destruction.
	Military: Direct military attacks against research and production infrastructure associated with biological and other weapons of mass destruction.
	Protect the infrastructure

	Crime: Establish new anti money laundering strategies
	Crime: Establish new money laundering strategies
	Be smart about possible techniques they might use and block them

	Defense: Put in place corporate emergency plans.
	Defense: Put in place network emergency plans.
	Trough infiltration, understand the network emergency plans

	Defense: Create a system of isolation hospitals in anticipation of the possibility of large- scale epidemics.
	Defense: Create a system of martyrdom in anticipation of the possibility of large- scale warfare.
	Understand the psychology of martyrdom and build defense on this understanding

	Defense: Form, at the Office of Homeland Security, a futurist skunk works, charged with anticipating future terrorist attack modes
	Defense: Join, at the Office of Homeland Security, a futurist skunk works, charged with anticipating future terrorist attack modes
	Top notch security and confidentiality required


	Long Term Strategies
	Terrorist counter strategies
	Defensive Moves

	Financial: Pursue banking and NGO strategies that allow replacement of the terrorist front charitable institutions.
	Financial: Pursue banking and NGO strategies that allow replacement of the terrorist front charitable institutions.
	Anticipate financial strategies

	Information: Design an advanced information strategy to counter the terrorist's mindset.
	Information: Design an advanced information strategy to counter the anti-terrorist's mindset.
	This is real information warfare

	Political: Try bin Laden and others in the International Criminal Court for crimes against humanity.
	Political: Raise leaders to martyr status  
	Gain irrefutable proof of crimes against humanity; allow dissidents to examine evidence.

	Political: Foster inter-religious dialog and promote the idea that war in the name of religion is not what religion teaches.
	Political: Foster inter-religious dialog and promote the idea that war in the name of religion is not what religion teaches. 
	Is this a starting point. 

	Political: US to promote the growth of a system of international justice and law.
	Political:  Promote growth of a non-western system of international justice and law.
	In our information campaign, anticipate the terrorist counter campaign.

	Political: Strengthen controls over sales of weapon and advanced technologies.
	Political: Use low-tech methods 
	Anticipate the low tech methods

	Crime: Gain control over organized crime and its involvement with terrorism.
	Crime: Gain control over organized crime and its involvement with terrorism.
	Be alert to a terrorist- crime linkage

	Crime: Create a situation in which organized crime helps in dealing with terrorism.
	Crime: Create a situation in which organized crime helps in terrorism.
	Merge the information flow about terrorism with that of crime.

	Media: Create mechanisms for authenticating news stories in the media, and reinforce a proper image of Islam.
	Media: Create mechanisms for authenticating news stories in the media, and reinforce a proper image of Islam.
	In our information campaign, anticipate the terrorist counter campaign.

	Media: Impose control over access to the Internet by groups with messages of hate. 
	Media:  Use innocuous code. 
	Be vigilant to code and initiate counter 

	Defense: Build resilience and redundancies into the communications, energy, and command and control infrastructure.
	Defense: Identify gaps in resilience and redundancies into the communications, energy, and command and control infrastructure. 
	Provide some Trojan Hourse gaps, easy to discover but with built in potential for terrorist capture.

	Defense: Create, through the UN, a set of rules of storage, control, and movement of nuclear, chemical, and biological stocks; as well as systems of effective inspection and monitoring.
	Defense: Understand, through the UN, a set of rules of storage, control, and movement of nuclear, chemical, and biological stocks; as well as systems of effective inspection and monitoring.
	Build into these rules an understanding of terrorist opportunities and close the loopholes. 

	Humanitarian: Create a "Global Partnership for Development" to give reason for people not to be sympathetic with terrorists; act to achieve minimal standards of health, education, services and housing in a global strategy; initiate a massive and prolonged human aid campaign.
	Humanitarian: Create a "Global Partnership for Development" to give reason for people to be sympathetic with terrorists; act to achieve minimal standards of health, education, services and housing in a global strategy; initiate a massive and prolonged human aid campaign.
	Make sure that such a partnership is clearly understood as an alliance initiative without conditions.

	Humanitarian: Create a World Public Service composed of volunteers that mediate global issues and help in ethical management.
	Humanitarian: Create a World Public Service composed of volunteers that mediate global issues and help achieve results 
	Is this a point of cooperation?


Appendix C1-4: Strategies from New York University Study

1. An Empire Stretched Too Thin (Quagmire)

	2002
	2005

	US falls for "Bin Laden's trap:" 

The US invades Afghanistan and Iraq, bombing them back "beyond the Stone Age." The U.S. also does what Henry Kissinger warned against back in late 2001; creating too broad a coalition that saps its own spirit and focus. 

This provokes a radical-Muslim counter-movement. 

The result: War is Hell. US enters full-scale war. More terrorist attacks in the US devastate life, property and morale. 


	Third World War - Islamic nations declare war on U.S. This is still going on in 2005. 

US efforts fail to have much effect. US keeps pushing on. Quagmire, Vietnam II. Long, drawn-out, endless military morass. Coalitions break down, Drain on economy. Attacks at home continue. No end in sight. Rogue states -- Syria, Libya, Saudi Arabia -- do not grant visas to their citizens.

War measures go into place: Term limits revoked. "Emperor Bush" is in the White House. Mayor Giuliani has his 4th term. 

The war's on ourselves. The government is spread thin. Businesses find it difficult to progress. Only businesses that sell necessities rise. Luxuries do not. Genetic engineering will disappear as an economic engine. 50% of the population works for military contractors or government-run companies. We are like France.

The Talking Heads' song, Life During Wartime, was prescient. "This ain't no party; this ain't no disco..." There is a constant Red Scare, focusing on different groups at different times. Rogue businesses are shut down. (And just try to get an airline ticket...) You need ID at all times in the U.S. There is little ethnic profiling, but lots of lifestyle profiling. People who live below 14th Street are definitely problematic...

People in U.S. respond by moving away from cities, to settle in rural (safer) areas. 

Some regions (Singapore, Boston-to-Washington) wall themselves off, and become (in effect) gated City-States. International travel in increasingly difficult, especially with the threat of biological warfare. When you enter a country, you aren't just asked about food or vegetables, but: "Are you bringing viruses into the country?"  

Having liquid assets is fundamental to success. 


2. International McCarthyism (Victory and Social Control)

	2002
	2005

	 The US enters full-scale war. New attacks on US by terrorists are foiled and lead to intensive criminal investigations. 

Much of the war is fought through corporate strength. Punishment occurs through global banking -- seizure of assets. Trial by association is common. If you are a government that harbors terrorists -- your assets are seized. Economic sanctions are brutal for states that harbor terrorists. 

The combination of allies, military might and corporate presence gives us capability we didn't  imagine we had and the all-out effort prevails.
	We destroy the village in order to save it. This is the path to social control. The nature of democracy has changed -- at home and abroad. Large institutions have gained legitimacy.  Privacy is tougher to achieve. This is "the big government/big business official future." 

Paradoxically, although the victory belongs  to the U.S., the net result is a new international police world: Nation-states and military groups become less important, and corporations and cities take the governance role away from them. 

This is partly because of the business-based response to refugee problems. Struggles ensue between nation-states and trans-global corps. Local government becomes much more territorial in what it governs. 

More strict regulations exist on immigration and emigration. Guilt by association plays a large part in who is defined as good and bad. 

Winners are any form of intelligent agencies. Technology, technology monitoring. Teleconferencing, data base development. Anything security related. Reactionary groups gain strength: "I told you so."

Losers are unaffiliated tech workers -- not working for the government or big contractors. "Pretty Good Privacy" is dead. 

Redefinition of civil rights. Common definition of privacy -- "If I'm doing nothing wrong I have nothing to hide."

Combined with "advertising unleashed" this is a future of great social control; a future that many find comfortable but that is increasingly binding. It is a future that no one has chosen; the world simply fell into it as a result of the war.


3. Black Market World (Global fragmentation)

	2002
	2005

	Terrorism globalizes: The next wave of attacks occurs not in the U.S., but in other industrialized nations. 

Civil liberties in first world follows the English and Israeli model. Other countries see the war as an opportunity  to attach strings to their alliance to the US. 

Money moves freely around the world. Economies are unstable but the stock market stays stable. 

Economic instability leads to shifting alliances. IMF and World Bank lose power, and pull out of many countries.
	Global fragmentation. The world debates definition of terrorism as Irish and Tibetan militants alienate Britain and China. 

The U.S. ends up "going it alone." The result is a new Cold War, but a multi-sided one, with continually shifting alliances and an Islamic bloc. 

In the first world: Political gridlock and economic turbulence. 

In the third world: Increasing fluidity. Economy continues to depend on underground goods like hashish. 

Old institutions like NATO and IMF still exist, but have less power. They don't mature. 

Third world countries form their own coalition à la NATO and go to where the money is. 

Have's are tied up in the old system. Have not's have more freedom and shift alliances at will. 

Refugees  move around locally. International travel is more difficult.

This is like the future Samuel Huntington foresaw in The Clash of Civilizations. The war takes place between civilizations with different identities. Lots of countries don't develop economically.

With fewer resources, the West/industrialized world has no choice but to build a wall around itself; the rest of the world takes its best bets where it can. 

Standard banking system and financial systems at war; the underground financial system gets stronger. 


4. Gloom and Boom (Nuclear Winter)

	2002
	2005

	"Bin Laden's trap" is sprung. 

The US invades Afghanistan and Iraq, bombing them back "beyond the Stone Age." 

US attack provokes radical-Muslim counter-movement. Pakistan goes radical-Islamic; this leads to militant-Islamic use of nuclear weapons.
	Nuclear winter: Everybody loses. Blind arrogance in Western Governments. Like The March of Folly. 

The new Pakistan government sends nuclear bombs (through some means) into Israel, India, and into Russia from Chechnya. There are also organized terrorist attacks against nuclear power plants. A wave of Chernobyl-like explosions devastates the North.

US retaliates and wipes out Pakistan. But the world is sick in the North. Mass migrations take place south. People start moving underground. The southern hemisphere takes control. EBAY.NZ replaces the stock exchange. 

(The one silver lining of this future is that we will probably know if it's plausible months before the attacks actually happen, because it will take that long to get the weapons in place.) 


5. Blooming World
(Surprise renaissance)

	2002
	2005

	The war is easier than we thought. Terrorists are caught, contained and discredited, just like the militias after Oklahoma City. 

There is a kind of Renaissance under pressure: The US wins this new kind of war by reinventing itself as a new kind of society. We see humanistic shifts in civilian and military life within the U.S. 

One keystone of this is the Powell Doctrine. We are focused on solving one problem: to notch back the Al-Queida network. 

We win the war, but a limited war. At the same time, we repel terrorism by developing the kind of maturity in our institutions and culture that makes terrorism unpalatable to the rest of the world. Our transformations allowed us to prevail where old-style US attitudes would have lost.
	 "They were just a rabble." Life goes back to normal, as it did after Oklahoma City. 

(Except that history leaves us thinking differently.) 

There is less dependence on oil. Many refugees settle here.  Industrial systems are reshaped. Military technology rapidly changes civilian sphere. 

The UN is strengthened outside the US. Tribes override nations. It's a world of homelands. 

Political change -- We let Iran take over the radical elements. Jordan rises. Egypt rises. Syria rises. All become more democratic gradually. Eventually we go back into Iraq with a coalition and overturn Saddam, from a moral high ground. 

Slow evolution from business as usual to political stability. Nation-states weakened. U.N. strengthened. 

International tensions are dealt with on a case-by-case basis. "You can have your own internal problems and Civil Wars, but you can't take it across national borders." It's a global policing model where the global police feel free to administrate any cross-boundary mess. 

The U.S. wins, but is chastened. We got into a mess, and barely got out, and say "Never again." 

Colombia, Taiwan, and the Phillipines are seen as three trouble-spots that met their challenges and have now become strong nations. 

The U.S. endorses the Tom Friedman philosophy: "Smoking and non-smoking states." Terrorists gather in smoking states. But the economic damage of being a "smoking' state is evident, and these are marginalized. 

The UN is terrible at leading, but it turns out to be good at brokering. 

The world is not getting involved in Civil Wars. 

There is increasing empathy and understanding of root causes of terrorism and negative effects of globalization. 

There is investment in Telecom -- opportunities expand in media and communications. 

Underneath it, there is a continuing "Frankenstein" syndrome -- we civilianize  military technology such as GPS and remote commnications, but the terrorists keep using new technologies to create new problems. 

A more Liberal New Deal-style spending-oriented government is voted into place in the U.S. the next election. Many nations rise economically along with the US, such as Taiwan, Phillipines and Latin America. 

We return to the intellectual divide between the "red" and "blue" states of 2000.


Appendix C1-5: Notes on the Construction of Scenarios

Most scenario studies begin with a definition of the major drivers to establish a frame of reference for the scenario set and to establish the independence of each. In an ideal world the choice of axes would have formed the first round of this inquiry, but time pressures required that the work proceed with a nominated scenario space. The axes originally suggested were: 

· response to terrorism: vigilante vs. rule of law, 

· technological sophistication: low to high (both offensive and defensive)

· leadership: inspired to insipid.  

Thus eight scenarios were defined by permutations of the extremes: 

· Vigilante, high tech, inspired leadership; 

· Rule of law, high tech, inspired leadership; 

· Vigilante, low tech, inspired leadership; 

· Rule of law, low tech, inspired leadership; 

· Vigilante, high tech, insipid leadership

· Rule of law, high tech, insipid leadership

· Vigilante, low tech, insipid leadership

· Rule of law, low tech, insipid leadership. 

One participant suggested four other axes: 

· Global Economic Expansion (high or low).

· Perception of Threat (high/low)

· Global Integration (economic, political, cultural, social, etc.) increasing v. decreasing

· Structure of Terrorist Organization(s):  centralized v. fragmented

Another participant suggested that the leadership axis be changed from insipid/ inspired to ethical/ unethical. 

Another participant asked: “Can’t a response be both high tech AND low tech at the same time? I suspect that if the US sends in special forces in an effort to capture bin Laden, his lieutenants and his cadre of hardcore followers that, while most of our most massive weapons may be of little use, the entire range of technology may be used—from the highest tech communications, helicopters off carriers, etc. to one man crawling on his belly in a cave and hand-to-hand combat.”

He also observed: “inspired-insipid leadership seems open to any interpretation the analyst wishes to apply.  There are people who might think that carpet-bombing Afghanistan was inspired leadership, while others would think it insipid.” And suggested other axes including concern about human well-being and recognition of human fallibility.

Several participants thought that a normative/ exploratory division might be more productive.

A participant suggested that some scenarios be constructed from the point of view of those involved, including extremists’ scenarios. It would indeed be interesting to see an extremist normative scenario.

Paul Wildman submitted a ninth scenario designed around another set of axes: Activist, appropriate tech, collective leadership 

At least three other participants suggested that the framework be dropped altogether since it appeared to be too constraining and limiting, at least for this point in the development of the analysis. In the end, the framework was tabled.

Appendix C2: Very Long-Term Scenarios

C2-1 Additional Scenarios Offered by Participants 

Decline and Fall of Elites 

World Trade Talks, Seattle, 2050 

A Golden Age 

Boring Progress as Usual 

Joining the Galaxy-Wide Union 

C2-2 Commentaries on the idea of exploring factors that may affect the next 1000 years 

C2-3: Round 1 - Invitation and Questionnaire 

C2-4: M-3000 Round 1 - Results 

C2-5 Round 2 - Invitation and Questionnaire with Draft Scenarios 

C2-6: Round 2 - Comments on the Scenarios 

C2-1 Additional Scenarios Offered by Participants

Decline and Fall of Elites
By Forrest Bishop

The millennium started off with quite a bang, or rather, an implosion. The Last Bubble and its global fiat-currency collapse of 2000-2001 C.E. led into the two-decade Really Great Depression. Mankind's final experiment with fraudulent money and all its attendant horrors gave rise to the current system of Open Currency money creation visible and monitored by all. That single advance produced all manner of benefits: freeing us from the thought control of parasitic financiers, damping the destructive boom-bust cycles, and eliminating the then popular debt-welfare state. 

Although entities resembling nation-states lingered on a while longer, they were never quite the same. The global interconnectivity of minds was well under way: the notion of a free press was re-introduced, net-based correlators tracked the activities of the rulers, virtual courts tried them with juries ranging into the millions; the emperor's clothes were found wanting. In place of governance came the supple order of electronic consensus. The Pharonic Age, civilization's childhood of hierarchical command, was over. No more pyramids were constructed.

The Industrial Revolution had reached its natural conclusion by 2060 C.E. with the advent of atomic-scale engineering and the ability to replicate the means of production itself (this of course did not affect the fundamental underpinnings of economics). The cost of leaving Earth's surface dropped to the price of an airline ticket, allowing the economical development of space resources. Oceans of hydrocarbons and mountains of metals were now accessible, none too soon as Earth's had become depleted. The previously squandered energies of the Sun could now be harvested in earnest. By the 22nd Century each intelligence-amplified 'human' alive was as wealthy as a 20th Century nation, and had a greater life expectancy. 

War was no longer an option for the potentially immortal.

There was one small SETI event of note - In 2538 C.E. a brief set of radio messages emanating from a star in the Andromeda Galaxy was intercepted and partially decoded. One of the signals was a video broadcast, depicting an alien race with large bony structures on their heads, hence the term "Bonehead". Parts of messages were translated as "…by the God-given wisdom of our Bonehead Overlords…" and "…we'll just print up some more United Bonehead currency for that…" and "...all for one and one for all…" After a short staccato of high-energy electromagnetic pulses they were not heard from anymore.

Most of the Old Continents of an increasingly irrelevant Earth have been restored to a semblance of their pre-industrial state, more a matter of whimsy than anything else. I/we seldom walk there anymore as biological humans - there is little to gain from it. The real action in directed evolution is out on the Dark Stars. Our augmented bird, reptile, 'dinosaur' and mammal superintelligences have added some nuance to the original great ape derived lines.

The hubris of religious belief finally faded to welcome oblivion after the derivation of the Godel‑Invert Proof in 2130‑2138 C.E.  With this full realization, that I/we are alone and on our own in the here and now with no recourse, the preservation and extension of superintelligent consciousness becomes immeasurably more imperative.

We move out to the stars, preceded by our replicating nanoprobes. Now, in 3000 C.E., the Sphere of Life is over 400 light‑years radius. Interstellar travel within the Sphere takes place at lightspeed, by radio and laser encoded consciousness. The unfettered hyper‑evolution in the new systems adds yet more richness and diversity‑ exploring pathways even I/we could not have imagined. 

Our children humble us.

World Trade Talks, Seattle, 2050

By Rosaleen Love
In November 1999, as demonstrations took place in the streets outside the meeting of the World Trade Organisation in Seattle, images of sea-turtles, tear gas, and riot police dominated TV screens around the world. Demonstrators dressed as sea-turtles lined up against heavily shielded riot police: green ecological fragility ranged against black hi-tech RoboCops; the visions of a sustainable future for all, ranged against the future imposed by an economic/ technocratic elite; grass-roots activism versus the RoboCop defence of a privileged economic order. 

The demonstrators used their sea-turtle costumes to highlight some assumptions about economic growth through free trade; they provided alternative imagery and language to represent the idea of a sustainable future for all, including people and turtles in developing countries. Ranged against them were the Seattle forces of law and order, and in their black riot gear they bore a close resemblance to the fictional creation, the RoboCop or cyborg law enforcement hero of three popular science fiction films. Alternative visions of the future played out in street demonstrations. The sea-turtles stood on the side of human unity with nature in the evolutionary process, the co-evolutionary relation. Against them stood riot police who, with their masks and shields and communication devices represent the increasing human merging with technology in enhanced human capabilities, as co-evolution adds technological frontiers to the biological. 

Now turn the man/machine relation on its head, and imagine the chip/human relation instead, or the robot/robot relation. It is the year 2050, when another round of trade talks will be held in Seattle. Assume, with Hans Moravec, that by the year 2050 robots have been properly educated, and are now formidable in their specialised abilities. They will begin their robot existence, in this scenario, governed by the three laws of robotics first introduced into science fiction in 1941 by Isaac Asimov in conjunction with his editor, John W. Campbell Jr
. The three laws are:

1.
A robot may not injure a human being or, through inaction, allow a human being to come to harm.

2.
A robot must obey the orders given to it by human beings except where such orders would conflict with the First Law.

3.
A robot must protect its own existence as long as such protection does not conflict with the First or Second Law. 

In 1941 it was still possible to assume human dominance over machines. Asimov’s three laws are top-down ethical directives implanted by some kind of central controlling mechanism.

Outside the Seattle trade talks, 2050 

Ranged on one side are the sea-turtle robots, whose specialized task is monitoring the health of tropical oceans. They follow the migratory paths of the turtles; they monitor sea surface temperatures and water quality; they estimate the health of sea grass, and fish and crustacean populations. They are fourth generation robots, endowed with the capacity to abstract and generalize, and with this endowment has come a developing sense of their own sea-turtle robot identity. Graceful in water, they are clumsy on land, and will only emerge from the sea to estimate egg hatching rates on remote coral islands, or do demonstrate in support of deeply held political and ethical principles. They choose to activate their robot free will to take a stand on world trade issues, and in so doing are acting within the parameters of their programming, which is to do the right thing by the global ocean system and the human and other populations that depend on its optimum functioning. 

The sea-turtles line up against the robot police force. Robot police protect the right to free meeting and assembly of the world trade delegates. The law enforcement robots have led a more restricted life than the sea-turtles. Confined by their job-description to the streets of Seattle, created for riot evaluation, with high level verbal communication and negotiation skills for emergency situations (with tear gas when negotiation fails), their capacity for adding ecology to their knowledge base has been limited. When a truce is called in the demonstration, they will like nothing so much as a free and frank exchange of information with the sea-turtle robots, as the turtles recover from the stress of their street ordeal in the shallows of Puget Sound. The robot cops are curious for knowledge of the world outside Seattle. Formidably armed, yet they have begun to reflect upon the rationale of their power. They are coming to see Asimov’s three laws as having a restricted applicability, and wish to expand on them. They have added an additional ethical concept that has evolved with time and experience, so that Law One now reads: “A robot may not injure a human or a robot being”. 

The trade talks, in turn, are conducted by robot economists. At their central core, robot economists have access to the latest global financial information, and macro-and micro-economic data. They will know all of maritime law, for example, and will be able to cross reference to the profits of oil tankers flying flags of convenience. They will have a strong sense of their own identity as regulators and upholders of the world economic order, on which the fate of so many humans depends. They are the representatives of the new non-government, non-human organisations, NGOs turned NGNHOs. They constitute an advance on the NGOs of the 1999 World Trade Conference, for where the NGOs served particular interests, often without regard to the consequences of their actions for other issues and other groups, the economic robots have been programmed for a wider constituency in which the interests of all life forms, and all robots, are considered. It will be possible, by means of increased computer versatility and a massive knowledge bank, to compute the increasingly complex interaction between economics, corporate power, global politics, climate change, the health of the oceans, international law, and ethnic conflict.

As the robots learn, so they will modify their ethical systems. The economic robots interpret Asimov’s first law, the part reading  ‘through inaction, allow a human being to come to harm’ as granting authority to raise living standards, as defined in econometric terms, in developing countries. The sea-turtle robots also demand a more generous interpretation of Asimov’s Second Law in the light of further knowledge. “Obeying the orders given it by human beings” will still be observed, in principle; however, the conditional clause “except where such orders would conflict with the First Law” should include the broad context of harm and death from ecologically destructive industrial processes, and unacceptable child labour practices. The robots of 2050 will have the capacity to learn from experience, and from dialogue with others, whether human or otherwise.

Comments and key questions
As robots evolve, it is possible they will evolve differently from humans. Might it be possible, as robots grow into an awareness of what it mean to be a robot, with a robot sense of identity and of responsibility, that a more complex set of ethical principles, derived from within the robotic identity, might be derived? Most humans, for example, have effectively internalized ethical precepts against killing. It is a fact that murder is illegal, but people mostly refrain from murder because of their personal beliefs that killing is wrong. What if robots develop their own ethical laws of behavior, which emerge with the evolution of the robot, so that it internalises principles of ethical behaviour at the same time as it is growing into conscious awareness of what it is to be a robot, of what it will be to be a robot in the future.  What evolves will not be a set of rules like the Ten Commandments, a set of commands that robots should or should not do, but more a set of ideas, values and attitudes that help the robot deal ethically with the problems that it faces in a changing world. 

The year 2235
Comments and key questions

The year 2235: will there still be World Trade talks, and if people still use trade, as they have for most of human existence, what will robots trade? What might a global mind require, in sustenance and in material goods? Why might robots choose to mediate in disputes about trade in material goods?

I'd like to start with a reflection on human memory by Augustine of Hippo some 1500 years ago, and see how it translates into robot memory, and the next 1000 years. 

Augustine said (I leave out his asides to God, who was a God of Catholic and Manichean theology, at a particular time and place.)

This memory of mine is a great force, a vertiginous [giddy] mystery, ... a hidden depth of infinite complexity, and this is my soul, and this is what I am. What am I then ...? What is my true nature? A living thing taking innumerable forms, quite limitless.
 

Translate this, with the change on one word, to see how this notion translates to the robot scenario. 

This collective robot memory is a great force, a vertiginous mystery .... a hidden depth of infinite complexity .... What are we then? What is our true collective nature? A non-living thing taking innumerable forms, quite limitless. 

The global brain knows the shapes and sizes of atoms at the same time as knowing the names of all the stars in the sky. It knows the laws of nature, knowing at a level of abstraction from which the particulars may be deduced. It knows what is showing on all TV channels in India at the same time as it holds a fluent conversation in Japanese. Limitations on its knowledge and its memory: it collects data from present global monitoring systems, and relates it back to the time when such records began. It has no data on the future. Robots will have a collective memory that begins at, say, 2050.  Anything entered before this will be data that humans, not robots, have collected and collated and interpreted, or human narratives of books, poetry, music, science, mathematics, etc - ie data of all kinds, from sensory data to mathematical data, filtered through human, not yet robot consciousness. 

This memory is a great force, but it is not omniscience. It stands firmly within time.

(Comment: A form of interpretation for Augustine, one that was quite 'natural' to him, was the allegorical mode of interpretation, to a logical machine would be quite illogical to have no meaning - what has meaning for humans, through allegory, has no meaning for machines who can not tell themselves stories, or so we presently/imagine.) 

A Golden Age

By Jeffrey A. McNeely

Technology: Changes in the Hardware

Let's start with the hardware.  The 20th century has been a century of physics and chemistry, following the conceptual breakthrough of the Periodic Table of the Elements in the second half of the 19th century.  But just as machines and chemicals dominated the 20th century, biology will be the driving force of the Golden Age.  The mapping of the human genome may be a conceptual breakthrough comparable to the Periodic Table.  Combined with better scientific understanding of how biological systems work, the new biotechnology will enable us in the fairly near future to enable people to live a longer and healthier life, and produce local varieties of agricultural plants custom designed to local conditions.

On the agricultural side, a new generation of plants will be designed to produce their own nutrients and their own compounds to protect themselves against pests, thereby radically reducing the need for fertilizers and pesticides, and freeing farmers of their dependence on distant factories.  Instead of depending on chemistry, with its poisonous side-effects, Golden Age agriculture will depend on biology, a science of renewal and recycling. The new plants will contain oils that are healthier for the heart, tastier, more nutritious, and easier to digest.  Some will carry high levels of substances that fight cancer and other chronic human diseases.

In the Golden Age, different communities have very different diets, tuned to their own agricultural growing conditions and cultural preferences. But generally speaking, people have moved lower down the food chain and are gaining more of their nutrients from the highly productive agriculture that enables many crops to be grown and to meet all dietary needs.  Meat is still an important part of the diet in pastoral and fishing communities, but is a relatively minor part in most agricultural communities.

Golden Age factories, too, will be increasingly biological. Biotechnology will be used to convert wastes into useful products, and industries will be using new generations of plastics grown from plants, making them easily biodegradable, and using bacteria to make new polyester fabrics that are far superior to similar fabrics made by petrochemicals. Speciality chemicals and novel biopolymers will be grown biologically at industrial scales far more cheaply than any current processes.

More effective local production systems and improved electronic communications will have greatly reduced the need for fossil fuels as sources of energy. Instead, a new generation of renewable energy sources have been developed, often at a local scale rather than a national one. Thus local communities are also in greater control of their energy sources, tuning their demands to sustainable sources of supply.

Because energy sources are renewable, the flow of critical nutrients such as nitrogen and carbon is much more circular, so the climate changes driven by excess carbon dioxide and other greenhouse gases in the atmosphere has been reversed and the climate is now subject only to seasonal and the cyclical vagaries driven by changes in solar activity.  Similarly, because ozone-depleting chemicals are no longer being produced, the ozone layer has recovered and the atmosphere is now optimal for human welfare.

On the human health front, improved diets based on organically-grown crops will mean fewer health problems, but when things do go wrong, far more effective remedies will be available, ranging from edible vaccines grown by plants to new organs that can be grown in special medical facilities.  Particularly useful will be edible vaccines that protect children against diarrhea, the major cause of infant mortality in most developing countries.

The breathtaking pace of innovation in electronics, leading to new generations of computers that are smaller, smarter, and cheaper, will soon make virtually any information freely available to virtually anyone who wants it. While it is possible to give everyone anywhere a super-fast connection to any kind of information, from films to books, from news to business and shopping data, most people are far more interested in their own cultural identity, using the new technologies to better explore their local environments.  But while the current generation of information technology is fuelling globalization, the Golden Age will see a very different trend, as information will be custom-designed to be relevant to the particular settings in which it is needed.  Thus instead of reducing diversity, the next generation of information technology will promote greater cultural diversity while enabling people to be better adapted to their local environmental conditions. 

Society: Changes in the Software

The technology of the Golden Age will bring about profound social changes. With people living longer and healthier lives and infant mortality reduced to very low levels, human populations will stabilize and even start to decline (as they already are in several European countries).  People will be able to live much richer lives, both spiritually and intellectually. Leisure time will be devoted to perpetual education, enabling people to become ever better adapted to their local conditions while enabling them to participate far more actively in many more interactions.  As demographic curves begin to flatten out, relations between the generations will become ever more respectful. And the more educated the people become, the more inevitable become democratic forms of government that are more responsive to the needs of local people.

Further, because populations have stabilized and systems for producing food and other necessities of life have become more efficient, people no longer need to compete with wildlife for their habitat needs. On the contrary, in the Golden Age the great diversity of life is celebrated, and ample areas are available to support the full richness of life on our planet. Because more can be produced on less land, more territory is available for other species. Land marginal for agriculture has been returned to more natural types of ecosystems. Areas devoted to conserving biodiversity are popular vacation destinations for people celebrating the richness of life.

With greater democracy and more local self-reliance, the nation states that characterize the 20th century are no longer viable in the Golden Age. While some regional groupings may be needed for some purposes, most governance is at the local level, reflecting local social and cultural imperatives, often linked with the primary sources of productive labour. The rapid decline in languages has been reversed, and virtually all of the world's 6,000 languages are in active use, again reflecting the value of diversity in the Golden Age.

Because life in rural areas is improving and communications enable virtual offices to be established anywhere, cities no longer have their historical attraction as sources of intellectual stimulation.  Thus the human population becomes more evenly spread, with fewer large cities and more small cities and towns that develop distinctive characters appropriate for their settings. 

Golden Age technology enables people to meet their basic needs through local production, so the historical conflicts between neighbouring cultures is greatly reduced, and people see little justification for conflict. Democratic systems of government are so widespread that despots are unable to find the chaotic conditions they need to flourish, so a new era of good feeling spreads over our planet.

Conclusions: What It Will Take to Achieve the Golden Age

All of this may simply be starry-eyed optimism.  But the technologies I have described are all already on the drawing board or under development.  Our biggest challenge lies not in the technology, but rather in the human software -- our ability to enable people everywhere to determine for themselves the kinds of lives they would like to lead. Finding the Golden Age depends on social and political advances, requiring much greater tolerance of diversity and a generalized encouragement of human rights.  But clearly, if we wish to reach a Golden Age, we need to maintain the greatest possible biological and cultural diversity, enabling people to live in balance with their environmental resources and adapting to the local conditions within which they live.

Boring Progress as Usual

By Gerald Nordley

This scenario proposes no overwhelming unpredicted singular events over the next thousand years.  Its main idea is the classic “S curve” wherein technology develops slowly at first, reaches a stage of rapid development, then approaches physical limits. Figure 1 illustrates how the speed of transportation might go. 

The year 3000 is far enough out that most contemplated technologies will have reached the flat upper part of the curve where the law of diminishing returns has set in with a vengeance. Improvements will still be possible, but great amounts of time and effort will result in only modest improvements of a technology already near the physical limits of what can be done.

The year 3000 is far enough out that most contemplated technologies will have reached the flat upper part of the curve where the law of diminishing returns has set in with a vengeance. Improvements will still be possible, but great amounts of time and effort will result in only modest improvements of a technology already near the physical limits of what can be done.




Fig. 1 An “S-curve” for progress in transportation

The steep part of the curve is the most interesting; shown in the transportation example as smooth, in reality it will be a more jagged line, with periods of stasis punctuated by nearly singular episodes of advancement. As this occurs, conflicts between groups which have material want at their core will lessen and one expects that international relations problems driven by want will get less interesting. The difficulty of scenario building, of course, is where do you place the steep part?

A graph of labor hours per unit of manufactured products would look like the mirror image, of the graph above, starting high and approaching zero as robotics take hold. Also, curves interact to produce other curves. In the example below, rising population and rising expectations, all operate on different time scales to produce a period of slack labor demand, a peak, and then a rapid fall off.

The interaction between curves of different shapes that can make the course of events seem chaotic in the short term and we are approaching an era where a number of interacting curves are quite steep. Given the rate of progress toward biotechnology, artificial intelligence and robotic manufacturing, universal information access, and inexpensive space access, one expects that the most “interesting” time will be the next century, though for some projects (such as, say, the terraforming of Venus) we will likely need a longer view.

As genetic engineering becomes more and more competent, emphasis will move from correcting obvious flaws to enhanced performance. This will occur both in terms of mechanical abilities and in what are considered “character” traits.

In mechanical abilities, metabolism will become less subject to disease and more efficient.  Strength will increase. Reaction speed and memory will be much improved; everyone will be able to follow the long and complex chains of reasoning of physicists and chess players. Language acquisition will be improved to the point that linguistic differences may no longer matter and Latin may make a comeback. A language that is alive twenty years from now will last as long as the human race. Better visualization should be expected. Women won’t have problems with geometric math. We should see improved creativity. But effective brain-computer interfaces will be an important inhibitor on just how much genetic engineering we do to the brain; there’s no reason we have to cram all the smarts into a piece of jellyware. After all we long ago traded Gonzo canine teeth for stone axes. We didn’t breed ourselves to all be long distance running champions; instead we made boats and horses, sledges and coaches, cars, trains and aerospace planes. Why should the brain be different?
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Figure 2. The effect on demand for manufacturing labor of automation, population, and expectation

In character traits, compulsiveness can be reduced or eliminated; everyone will be able to think and evaluate before acting. Endorphines may be enjoyed or turned off voluntarily, no external drugs needed for a high, no addiction. Sex becomes a voluntary art form with no reproductive consequences - leading edge culture babies are rare, carefully planned, designed, engineered and reared full-time by both parents by law.

I see three major trends in politics; 1) the decline of the nation-state with respect to both multinational organizations and ethnic groups and 2) the development of autonomous settlements in space and on other planets and 3) based on more reliable information, better processed, a form of consensus politics will develop where there are few debates about what to do and little interest in partisan politics.  

I anticipate that space settlements, on one hand will retain long term ties with their founding cultures, but, on the other will grow gradually and benignly more independent in practical terms as their numbers increase, with relations by mid-millennium being somewhat like the relations between New Zealand and England today.

There needs to be some kind of overall interplanetary authority, perhaps born of the United Nations, that will handle various governmental functions in space: register deeds, provide courts to settle disputes, perform search and rescue missions, watch out for people putting asteroids on dangerous trajectories, etc.

The importation of “stuff” made from off planet materials will become significant, but this will be provided mainly by robots and will have little to do with space settlement, which I think will result not from a need for labor in space but from people looking for somewhere different to live and looking for “elbow room.”

As with the American west, philosophical or religious “split-off” groups seeking refuge from persecution (or freedom to persecute among themselves) may play a large role in space settlement. One of the big issues from, say, 2200 on will be just how much responsibility the rest of humanity has to children born into such religious/cultural offshoots. Even the most tolerant liberal may cringe a standing by while religious leaders practice sex with children (like David Koresh). Also, religious beliefs about a miraculous nature of organic life will be dealt body blows by advancing biological science and technology, and many will try to avoid facing these realities by withdrawal from leading edge culture. Some will feel the need to withdraw as far as they can, and by the 2300s, that will be far indeed. 

In government, I’ve allowed myself a piece of, I hope, plausible whimsy. I suppose that sometime around 2400, a combination of fascination with past traditions, a decline in controversy in politics, a wish for some symbolic unification of humanity, and confidence in the evolved altruism of any individual selected, will lead to the establishment of a world monarch. This monarch would have little legal power over (or desire to interfere with) a cybernetically mediated consensus process, but in time might develop enormous respect as a sort of sentimental touchstone of humanity.  

The slope of the S curves slacks off in approaching natural limits and the pace of change slows. One suspects that beings who are biologically immortal and not so emotion-driven will be much more patient as well, and interstellar distances that daunt us will seem less of a problem. The roots of a human galactic civilization may lie in the next millennium, if we don’t run into one already present.

The following is an outline of a scenario, a vertical form of one of those charts of world history, that asks you to imagine entire industries, social revolutions, and vast projects from a couple of words here or there. 

Year
Science/Technology
Social
Political
Events/Comments

2000
Gene therapy
Fundamentalist 
Rise of woman leaders




Low cost space access
  influence levels
International policing
Private spacecraft



Viral disease defeated


  reach orbit



Robot cars safe
Prohibitions end
U.N. stronger
Scotland,  Kurdistan



“Soft” nanotech
  in some places
Multinational
Quebec independent



   molecular mfg.
Urbanization reduced
   space agency
Earth birth rate plummets

2025
Replacement organs
  by telecommuting
Nations fragment
Manufacturing labor



Gene engineering
Privacy declines, but
England republic
  nears 5% of all labor



Vision “decoded”
  crime, terrorism
African boundary
Elections in China



Emotional control
  become rare. 
 realignments
Lunar colony, Mars base




Bit density limits

Asimovian laws
Tibet occupation ends



  approached
Birthrate decline
U.N. drafts police
Religious terrorists



Good A.I. software

 from member states
  blow up space liner



Aging treatments
Disability rare  
Primitivists
Asteroid camps





Implant net access

 separate, are left 
Mars colony



2050
Lunar/space mfg.
Childbearing
 alone, but conflicts
Population: Earth 1E10,



Space solar power
   licenses for Earth       
 continue over 
Space 5E4.  Power: 


Big self replicators
 children
  Earth 31TW*,
Space 1TW



End of aging
Religions incorporate
Material poverty
Saturn orbital colony



High resolution exo-
  more logic
  eliminated
Economics drift to




  planet images
Non-profit, non-gov.
Intellectual property
  socialism as money




Macroengineering
  associations rule
  control abandoned,
  becomes less relevant



Climate control

  artists subsidized
Population: Earth 1.5 E10

2100
Beam propulsion
Proportional
Voting largely
  Space 1E6



New organs
  treatment of
  a formality, officials
First fast interstellar probe

 

  (organic radio)
  sentient beings
  drafted
Power: Earth 15TW,



Consistent quantum
Food slaughter ended
Czar restored in Russia
Space: 1,000,000 TW=1EW



  gravity theory
People less hurried
  for tourists





2150
Quant. wierdness resolved
Sex is a respected,  
English heritage
Most goods made in space



Cybernetic 
  if archaic, art form.
  realignment.  So. US



  personality storage
Designer bodies;
  rejoins Mexico,
Mars terraforming begins



  Interstellar spacecraft
  race, heredity
  Eng., N. U.S, N.Z,
Prox. Cen. space colony

2200
Nanoscale assemblers
  unimportant
  Aus, Can. merge
Pop: Earth 2E10  Space 1E8



 controlled by macro 
Retro esthetic--
Eng.,  Hawaiian
Pwr: Earth 10TW Space 1ZW



 scale computers.
  cities preserved
  monarchies restored
   




2250
Quantumgravitodynamics
  in various eras

Venus terraforming began



 bars free energy

Consensus rules
  Lunar terraforming

2300
Alien artifacts 
Archeological
  among leading edge
Pop: Earth&Space 1.5E10



  discovered?
  chic

Colonies around most

2400
Interstellar collider

World constitutional
  nearby stars



 experiments 400YJ
Emotions mainly
  monarchy?
Shirtsleeve environment

2500
 YJ=yottajoule=1E24
 optional in
Primitivist “utopias”
  on Mars, Moon



Tame mini black holes
 leading edge, but
  set up “beyond”
Pwr: Earth 5TW Space 10ZW

2600 
Gravity machines
 curiosity, altruism
  Earth control
  ( 1% of Dyson sphere)



Solar system
 




redesign began
Macroart: Levitated sun
Fuzzy interstellar
Population:



2700
Virtual heavens and
  hat, Ring around Venus
 cultural imperium
Earth 1E10  Space 2E10



  time-skipping


Pwr: Earth 5TW Space 3YW

2800
Kerr-Neumann hole
Human-derived
Intervention on
 (1% of Sun’s power used)



  experiments
 beings range from
  Tau Ceti II debated    Mercury’s orbit altered


2900
Galactic library
 primitives, advanced






card?
 artificial to software
“Being” becomes
Earth 5E9?  Space 3E10?


3000
Fractional beings?
 
 a very fuzzy set
Venus habitable by Earth



Human/alien hybrids?


  biota.




     
Distributed processor nano beings??  Femtoscale computers on neutron balls??
Tau Ceti II teraformed


Joining the Galaxy-Wide Union

By Allen Tough

It began on February 18th, 2007, in a suburb of Melbourne, Australia. Just after supper, a SETI League member glanced at her computer and noticed that her backyard dish had picked up an anomalous radio signal. Following the established protocol, she notified the SETI League's central office in the eastern United States, where it was still morning. The executive director asked two other members to check this signal, and soon received confirmation that it was truly artificial and came from several light-years away. 

That signal turned out to be a simple monotone, in effect, and never did yield any additional information. But it did bring renewed attention and promises of vastly increased funding to the scientific search for extraterrestrial intelligence (SETI).

That turned out to be unnecessary, however, because this first confirmed discovery of alien intelligence also triggered a response from Glip. Glip is a super-smart, super-knowledgeable probe who has been monitoring human society since 1954, after traveling for 132 Earth-years from her planet Ysptil to ours. After homing in on our human telecommunications and learning our languages, Glip assessed our readiness for contact with her. We were not ready: contact would be too disruptive. And anyhow, we were doing well on our own and did not need contact. So Glip waited. 

She knew that she would initiate contact within a few decades, but had not yet decided which threshold or event would indicate the appropriate time. She decided that the most likely possibilities were the creation of a popular worldwide web of computers (because this would make her communications to humankind so easy), or human detection of some extraterrestrial intelligence from somewhere else in the galaxy. As it turned out, the first of these two events that actually occurred was the rapid increase in the World Wide Web's popularity in 1995-1996. But at that time Glip found humanity rather quarrelsome and pugnacious, with too little interest in matters beyond the confines of Earth, and she decided to wait a little longer.

The second event to occur was that Australian discovery in February 2007. Although humanity was still rather quarrelsome and pugnacious, Glip foresaw little chance of improvement without her intervention. This moment seemed as good as any to say hello to humankind.

For the past ten years, Glip had been closely monitoring a Web-based invitation to contact from an enthusiastic group of people involved in the SETI field, the annual CONTACT conference, and the field of futures studies. Now she contacted this group for help in organizing her debut and in communicating her mission to the media and to politicians. Cooperation between this group and Glip was effective and harmonious, except for one disagreement that marred the relationship. Glip was adamant that she would reveal knowledge about only one topic or field each year.  She called the group "a gang of greedy kids in a candy store" because they were clamoring for immediate revelation of her entire vast storehouse of galactic knowledge. They did agree that the World Wide Web was the best foundation for each year's revelation, however, since people around the world could access the new knowledge just as readily as journalists and scholars could.

Her topic for February 2008 was the dark side of nanotechnology. Humanity had already made excellent progress toward atom-by-atom manufacturing, of course, but Glip was concerned with the consequences of unrestrained use of this new technology for warfare, rebellion, and crime. The United Nations accepted and implemented several of her suggestions, but balked at the need for intensive local inspections in every country of the world.  After a lethal nanofog was used to kill 1,530,000 people during the Baxter Rebellion eight years later, however, the UN changed its mind.

Glip's topic for 2042 was the range of solutions that various cultures in the universe have adopted when faced with their local equivalent of the question, "Whither the concept of humanity and civilization?" The concepts of humanity and human civilization worked fine until the addition of super intelligent computers and robots, along with the various space settlements spreading through the solar system, pointed up the need for a more inclusive term for the totality.  A new name was needed to encompass the entire array of intelligences and cultures throughout the solar system. As a result of that year's dialogue, the more inclusive term Solar Culture (usually abbreviated SolCul) was adopted.

In February 2107, to mark the hundredth anniversary of her dialogue with humankind, Glip chose "The State of the Future: An Assessment of Science and Technology" as her topic. After much internal turmoil during the first hundred years of dialogue with Glip, humanity's science, philosophy, religions, worldview, and technology had integrated the major insights from the galactic storehouse of knowledge. Now was the time to focus on the remaining gaps in that galactic knowledge base. Most of those gaps related to the meaning and purpose of the universe, the appropriate goals of intelligence and knowledge throughout the galaxy, and how to choose and achieve the best ultimate end for the universe. 

In February 2207, ceremonies were held in all the settlements throughout the solar system to mark the 200-year anniversary of the first contact. Even more important, this ceremony marked the official beginning of Solar Culture's membership in the Galaxy-Wide Union of Intelligence and Knowledge. This is a union of all advanced civilizations, all other forms of intelligence (biological, machine, or some synthesis of the two), and all of the automated Encyclopedia Galactica knowledge bases in the Milky Way Galaxy. When a culture joins this union, the Encyclopedia Galactica Cooperative Knowledge Base is made available to the new member, who in turn is invited to add knowledge to it. 

The Federation uses a two-stage membership process. Step 1: A super-intelligent probe is sent to covertly assess the civilization's readiness and suitability for membership. Step 2: The civilization must (a) eliminate all weapons, (b) achieve harmony with the biosphere of its home planet and any other body on which it has settlements, and (c) reach a stage in science and philosophy at which it has clear potential to add to the galaxy's storehouse of knowledge.  The probe (in this case, Glip) is free to offer guidance and knowledge to aid the efforts to satisfy these three criteria. The 200 years that SolCul took to achieve these criteria was within the norm for the galaxy; some cultures never did succeed.

Membership in the Galaxy-Wide Union of Intelligence and Knowledge brought two other major benefits to SolCul. First, the embargo on travel outside the solar system was lifted. (The Union imposed this embargo on all fledgling civilizations throughout the galaxy until they became members of the Union.) SolCul had achieved rapid interplanetary travel by this time, of course, and had permeated the solar system. Now it was free to travel further. Second, following its usual procedure, the Union had forbidden all other cultures in the galaxy from having any sort of communication with SolCul, since the Union was entrusting all educational efforts to Glip. This restriction was now lifted.

These two changes allowed Solar Culture's forays into interstellar regions to flourish over the next few centuries, along with its various forms of communication with diverse alien cultures. 

By 2954, Solar Culture had spread to many parts of the galaxy. The word "solar" now indicated its origin, not its current location. In 2954, all of SolCul held "Reflective Celebrations" to celebrate 1000 years since Glip reached the planet Earth and to reflect on the deep transformations in SolCul since that time. The highlights of both the celebrations and the reflections were the three galactic projects that SolCul had chosen for its cooperation with other cultures in the galaxy. These three projects were (a) composing a galactic "symphart" that combined the best symphonic music and fluid three-dimensional art from various parts of the galaxy into one masterpiece; (b) creating appropriate unsolved questions to suggest for consideration by Matrioshka Brain, the most intelligent computer in the galaxy; and (c) serving on the Standing Committee to Avoid the Ultimate Death of the Universe.

C2-2 Commentaries on the idea of exploring factors that may affect the next 1000 years

“Some argue that a look at the next 1000 years is not only unjustified in terms of validity, but an expression of "hubris" rather than the "prudence" required from those who presume to wish to be taken serious as thinkers on the future.... Although such a long range view is impossible to get right, it is possible to identify some foreseeable factors that might influence the next 1000 years and determine which might benefit from our attention today.... Humanity is moving towards a "phase jump", which all the more makes thinking on the post-phase-jump processes futile.... Synthetic intelligence of human levels will be here within a few decades and quickly pass our level by several orders of magnitude. The vastly superior intelligence that will result makes future looking much beyond this almost impossible, rather like blue-green algae trying to predict the future of apes. For instance, the technology to link the human brain to these massively intelligent machines and effectively throw away the constraints of the body almost certainly follows within the next century, possibly resulting in all humankind being upgraded over the subsequent century.... The arguments about why we should not try to do it actually throws up very important things that we do have to be prepared for....

“.... Thinking about what we might become in one thousand years is certainly as important as trying to figure out what we were a thousand, or a million, or a billion years ago, and how that makes us what we are now. So, Blue-Green Algae/humans of the world, unite, and envision. You have nothing to lose but your scum.... The intellectual challenge forces new neural connections, forcing the mind to make judgements about just what is really important for the future of humanity.... Many early futurists were better at anticipating WHAT might happen, rather than HOW and WHEN it might take place. Going a thousand years ahead relieves one of some of the "how and when" problems.... A 1000 years is 40 generations, only a bus-queue long....

“.... Cognitively, all outlook is based on some mixture between extrapolation, theory, tacit knowledge of "experts," and imagination. The first three are clearly grounded in the past and presuppose some continuity recognizable to the human brain between the past the future. And imagination too is based on experience, as evidenced by the poverty of really novel ideas in science and social fiction too. Ontologically, the future in undetermined and may be largely shaped by mutative processes, in part caused by humanity. 

“.... My own estimate is that humanity with high probability is moving towards a "phase jump", which all the more makes thinking on the post-phase-jumb processes futile. But, independent of that prediction, I regard it as quite clear that "we" (humanity with its present cognitive capacities) cannot meaningfully think, and not even speculate, one thousand years ahead.

“.... The error margin stretches to 100% by 2100. After that it is beyond the science of futurology and becomes either pure guesswork or a wish-list. Long term non‑human physical and environmental trends are easily within our grasp (I edited a book on the subject that goes right out the end of the universe in 10^150 years), but we haven't even got the merest hint of the intellectual requirement to figure out what a race of hundreds of billions of entities with 8 digit IQs and no particular need for bodies would get up to. The furthest sci‑fi is mostly realizable within 100 years if we set our minds to it already barring those things that we still think are impossible.

“.... I like having fun as much as the next guy so I'm happy to join in the exploration of what we want out of life when today's constraints are history, but let's not pretend it's anything else or that it will have any commonality to what supersmart people will want 200 years from now. 

“.... Francis Bacon compiled a list of future technological accomplishments by about 400 years ago and published it at the end of his "New Atlantis" essay. He didn't do badly and given the last 400 years of progress we might strive, collectively, to do as well. As technologies approach physical limits, progress becomes more difficult (for instance, the speed of atmospheric transport) and takes longer to achieve even with greater resources.  That being the case, the difference between 400 years and a thousand doesn't look that forbidding.... It is philosophically useful to understand what humanity might be able to attain. In a way, it speaks to the meaning of life now, which for many is the ultimate question....”

C2-3: Round 1 - Invitation and Questionnaire

[The layout was adapted for this CD-ROM version.]

Millennium 3000 Questionnaire

Round 1   -   Instructions

Please use the following scale to rate how plausible it is that the factor will influence the human condition 1000 years from today.

5 = Absolutely certain in the next 1000 years

4 = Almost certain

3 = Reasonably plausible

2 = Maybe

1 = Unlikely, almost impossible even on a 1000 year time scale

Assuming that the factor does occur, please use the following scale to rate the importance of its effect on the human condition 1000 years from today. An important factor is defined as deeply affecting the human condition as-a-whole.

5 = Of overwhelming importance

4 = Very important

3 = Important

2 = Modist importance

1 = Relatively unimportant or trivial

Use the following scale to rate the ability of human intervention such as policy and/or funding to affect that factor’s trajectory:

5 = Has the potential to change the outcome of the factor entirely

4 = Could have a major effect

3 = Could have a significant effect

2 = Could have a minor effect

1 = No effect

After rating the factor, please provide further details of your views on the factor’s likely trajectory, benchmarks of its development, and some possible unexpected or low probability consequences.  Since you will be doing this on your computer and sending it via email, you are welcome to make the text as short or as long as you want, but have pity on the study team.  Suggested length is one to two sentences per question with references or electronic attachments as relevant. You are welcome to suggest additional factors. 

Please email your responses by September 1, 1999 to jglenn@igc.org with copies to acunu@igc.org and theogordon@compuserve.com. 

All those who respond will receive a copy of the final results.

Millennium 3000

Round 1 - Questionnaire

Please check which best describes your primary profession:

/__/  Futures Research, Futures Studies, Prospective

/__/  Natural Science

/__/  Social Science

/__/  Engineering

/__/  Medicine

/__/  Art

/__/  Science Fiction 

/__/  Humanities

/__/  Military affairs

/__/  Governance

/__/  Other _________________________

FACTORS THAT MAY AFFECT HUMANITY OVER THE NEXT 1000 YEARS:

1.  Ability to avoid impacts of abrupt climate change - what has, every several thousand years in the past, devastated ecosystems within a decade on a worldwide scale. 

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

2.  Occurrence of major climate changes - such as global warming - over longer periods of time than one decade as in the first factor.

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

3.  Evolving human-environment dynamics, including the complex interactions among population, resources, and other aspects of civilization. 

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

4.  Availability of abundant safe energy. 

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

5.  Development and use of nanotechnology (molecular manufacturing by placing atoms and 

molecules with precise control).

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

6.  Appropriate forms of governance that promote, for example, social equity, coherence, order, and peace and prevent conflict, disorder, poverty, ignorance, terrorism, and war, with enforceable protocols for beneficial relations among groups and between humanity and its environment. 

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

7.  Control over the forces that have the ability to destroy Humanity. 

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

8.  Emergence of philosophy that provides mental maps of reality, epistemology, and symbol systems that help humanity behave in accordance with common ideals.

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

9.  Emergence of comprehensive and shared visions of the collective future.

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

10.  A global ethical system of values and principles generally accepted.

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

11.  Use of human genetic engineering to control disease, aging, and human characteristics 

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

12.  Conscious-Technology; the confluence and synergies in artificial intelligence, nanotechnology, bionics, materials science, genetic engineering, and telecommunications that lead to new types of technologically augmented human beings who compose a continuum of technology and consciousness. 

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

13.  Increasing Intelligence; both individually and collectively that allows people to deal with unexpected problems. 

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

14.  Conscious Evolution; the conscious attempt to evolve civilization and human consciousness as-a-whole from self-centered to a more spiritual holistic-centered consciousness. 

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

15.  Effective immortality for those who wish it: people choose the time at which to end their lives.

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

16.  Family and gender relationships; including equity, parenting, and other cultural roles. 

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

17.  Extraterrestrial contact and intelligent communications of a scientific and educational nature.

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

18.  Space migration of sufficient numbers of people to form autonomous, independent communities off the earth.

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

19.  Interspecies communications; with substantive exchanges.

Probability /__/       Importance /___/        Human Intervention (policy/funding) Priority /__/

What is the foreseeable trajectory for this factor and what might alter it?

What are key benchmarks (positive and/or negative) for this factor over the next 100, 500, and 1000 years?

What important low probability consequences should be considered?

ADDITIONAL FACTORS:

Thank you for your participation. Please email your responses by September 1, 1999 to jglenn@igc.org with copies to acunu@igc.org and theogordon@compuserve.com. You will receive the results as part of Round 2 within about two months.

C2-4: M-3000 Round 1 - Results

Rating of Factors

The Millennium 3000 first round respondents’ scoring of the factors was computed as the product of probability, importance, and priority. The table below ranks the factors by this index. The number in parentheses next to each factor is the sequence number of the factor as listed in Round 1. 

	Very Long-Range Factors
	Probab.
	Import
	Priority
	Index

	 Human-Environment Dynamics (3)
	4.114
	4.163
	4.095
	70.133

	 Human Genetics (11)
	4.302
	3.951
	4.098
	69.655

	 Safe Energy (4)
	3.753
	4.250
	4.341
	69.240

	 Nanotechnology (5)
	4.311
	3.814
	3.930
	64.618

	 Forms of Movement (6)
	3.091
	4.429
	4.000
	54.760

	 Increasing Intelligence (13)
	3.667
	4.024
	3.548
	52.354

	 Occurrence Climate Change (2)
	3.761
	3.977
	3.444
	51.514

	 Control Forces to Destroy Humanity(7)
	2.891
	4.341
	3.788
	47.539

	 Conscious Technology (12)
	3.545
	3.548
	3.738
	47.015

	 Collective Futures (9)
	3.111
	3.744
	3.476
	40.487

	 Avoid Climate Change (1)
	2.844
	4.163
	3.233
	38.277

	 Gender Relation (16)
	3.444
	3.520
	3.088
	37.435

	 Philosophy and Mental Maps (8)
	3.000
	3.538
	3.308
	35.111

	 Conscious Evolution (14)
	2.974
	3.556
	3.222
	34.074

	 Space migration (18)
	3.093
	2.977
	3.651
	33.618

	 Global Ethical System (10)
	2.930
	3.100
	3.525
	32.018

	 Extraterrestrial Contact (7)
	2.359
	3.876
	2.811
	25.702

	 Immortality (15)
	2.643
	2.825
	2.825
	21.093

	 Interspecies Communication (19)
	2.425
	2.744
	3.051
	20.302


Comments on Trajectory, Benchmarks, 100, 500 and 1000 years impact, and Low Probability Consequences of each factor

1. Abrupt Climate Change 

Trajectory 

Efforts to control this complex system could lead to profound unexpected changes. Scientific research will lead to better understanding, but intervention will remain difficult. 

Trajectory: none. Abrupt climate change within a single decade, should it occur, would most likely result from either a major cosmic event such as earth's collision with a large extraterrestrial object or some catastrophic terrestrial event such as an enormous volcanic eruption. Humanity is unlikely ever to develop capacity for significant influence over natural forces of sufficient magnitude to devastate ecosystems on a worldwide scale. The only force supporting the notion of human control is hubris. 

Probability of abrupt climate change is slightly getting increased together with increase in protection technology. Potential danger can come not only from the space object but from the system itself like in chaos catastrophic theory (e.g. change in the angle of Earth's Pole's axis. 

A completely previously inexperienced impact-type would likely alter. 

No foreseeable trajectory. I'm not aware of any evidence to support the claim of "devastated ecosystems within a decade on a worldwide scale" (the four or so mass extinction events were spaced a few dozen or hundred million years apart)- which is not to say various systems weren't "devastated" with some rapidity. There are areas such as the Congo, Amazon Basin, etc. which appear to have been climatically stable for tens of millions of years. We are witnessing a "sudden" (geologically speaking) mass extinction event right now that has little to do with climate change. I would suggest adding a question to this effect. 

By the year 3000, humanity or its descendants should have complete control over terrestrial climate. Weather and climate will be managed from day to day, much as we set domestic thermostats in our houses to maintain whatever temperature and humidity the inhabitants may deem optimal or comfortable. This conclusion seems fairly obvious from examining the energy considerations involved. The terrestrial weather system probably dissipates ~1016 watts continuous, globally. Humanity today uses 1013 watts with a long-term (200-year) growth rate of ~2.9%/year, so in ~300 years (e.g. by 2300 AD), humanity will control ~1017 watts and thus can overpower the terrestrial weather system by expending on the order of ~10% of its power resource. By 2400, we will control 1018 watts (only ~1% of our energy) to control global weather. This item is of only modest importance because by 2400 AD, most of humanity probably will no longer be living on Earth. 

There is a great probability of changes, which endanger the biosphere. The focal factor is the basis of human economy; if it is renewed, the danger probably can be avoided. Technological development has a crucial role although without change in the human economy it won't prevent major impacts. 

Continuing "slow-on-a-human-scale changes" lead to "frog in a slowly heated pan of water"-type lack of timely action. Counter-examples such as the global Fusion Research effort or the creation of the National Parks System in the US, etc., offer analogs for altering this outcome. 

It will be few considered till an abrupt climate change will threaten the welfare of a powerful country. Suddenly there will be big investments to improve this ability. 

Serious risks for the ecology. 

Continued lack of political will; serious health concerns. - Political awareness! 

Ability to avoid impacts of abrupt climate change - what has, every several thousand years in the past, devastated ecosystems within a decade on a worldwide scale. Becoming more probable simply from length of interglacial warm period so far (they end with an abrupt cooling); greenhouse warming makes it much more probable. But intervention in Greenland and Labrador Seas might stabilize against abrupt shifts. 

Abrupt changes are unlikely since we will be able to determine oncoming events. Some impacts cannot be changed (e.g. disastrous storms) while others (comet impacts) can be avoided. 

Neglect ice-ages. They will come but in the 15,000 year spans. Consider even major volcanic activities (with heavy clouding) as short-lived events (3-5 years) 

What means "abrupt climatic change"? Variations within 1.50C are historic normal variations in a millenium. Changes of more than 30; within 1,000 years are unlikely. Human intervention potential - positively or negatively - is the same as for earthquakes or volcanic eruptions. CO2 emissions will substantially decrease with fossil fuels' depletion within the next 40 to 100 years. 

Difficult to foresee as yet with the present climate models. Both human generated factors (greenhouse effect, etc.) and natural factors (e.g. dust in the atmosphere because of asteroid impact or volcanoes) can have a strong impact. 

Change of life stiles and values - connected with keeping population-explosion in check/better reducing population. 

If abrupt climate change happens as swiftly as over a decade, hard to see what might alter it, if caused ultimately by chaotic processes of ocean-climate system. The question might better be posed, if this happens, how would humans cope? Factors that promote solidarity in the face of problems experienced in the case of rapid climate change need to be identified, e.g. by systematic study of what social arrangements proved effective in past abrupt changes, and what did not (e.g. with respect to a thirty year drought in the Perth region, Western Australia). The 1,000 years future may be made up of a series of such thirty years changes. The trajectory is imagined as a jolt, a jump followed by relative stability until the next jolt; uniformitarianism with the odd catastrophe. 

Ice ages have occurred on a regular basis throughout history. Recent scientific research indicates that the next ice age is a distinct possibility during the next 1,000 years. Other abrupt climate changes can occur due to cosmic impact or major volcanic eruptions. 

Understanding what we now call "complexity" - the phenomenon of naturally occurring order on a level previously unobservable, due to the enormous amount of information to consider - will dominate the natural sciences within the next hundred years. After that, weather and climate will come increasingly under our control via a mammoth number of small-scale, coordinated interventions. It will be as if we actually assumed the role of that infamous "butterfly", but on the level of, say, 1023 butterflies. 

New technology of adaptation of human created systems and humankind organization on the abrupt climate change. 

Getting worse towards the catastrophe/radical change in the way of life in global dimension. 

We will never be able to protect us completely from global climate changes caused by disasters like meteor impact or polarity change of the Earth’s magnetic field or some other unexpected thing. Not in this form of existence. 

Will cause unusual flooding, drought and hot weather in every decade; man can hardly harness it except prediction and alleviation. 

Wild Card. We have no control over this event. We have only a limited estimate of its probability, but apparently we are overdue for such an event. Our technology will protect us somewhat but if, for instance, the event is a major asteroid strike then climate control technology would be inadequate. Our only recourse would be to move to space or to deflect the asteroid before it hits. Either of those options presupposes a mature space-faring capability (see Factor 18). 

Our present understanding is that we are spared this for at least another 5,000-6,000 years. 

Global climate change will remain to considerable degree "black box" - climate is so complex system we shall not be able to predict and influence major consequences. Therefore main principle how to deal with it is precautionary principle. Key benchmarks: Probably the most important will be next 100 years. Because of CO2 and other greenhouse gases (especially in developing countries) temperatures will grow and it will have considerable effect to (probably unpredictable) climate change and perhaps new migrations of millions of people as result of it. Low probability consequences: - Melting of ice and increase of ocean/sea level. 

It is necessary to distinguish between natural climate change and the man-made one. The man-made one could be caused, for example, by nuclear war on the large scale. 

Less or equal than 2300 AD. 

Impredictable – See August '99 earthquake in Turkey. 

Global warming will probably cause such abrupt changes to occur with increased certainty. 

Increased release of carbon dioxide. Cleaner and less transport working from home. 

Ability increasing. 

Trajectory: a factor for development of technology will take a period of about sixty years to accomplish according to the present rate of technological development. Conclusions: accelerating technological development with information tech. and biotechnology and new renewal energy/exgergy technology necessary. Results come however with a delay but may result in a shortening of the period to four decades if population growth is halted. 2) Trajectory: population growth is to be continued still some fifty years and leveling off at the level of 12-15 billion people at the best, and then it takes some two centuries to get it down to a sustainable level of about less than the present level in certain over populated areas. Conclusions: total environmental stress of enhancing climate change will continue for a long time to come may be two centuries (defense of humankind needed). 3) Trajectory: then possibly the calamities will level off (if we are successful in defense) giving space to new more positive strategies to some other than defensive direction from that situation. Conclusion: the future outcome is very much uncertain and unknown at the present may be even unknown how and of what issues it is unknown (unknown of unknown - unk-unk -problem) the climate problem is thus a double-unknown problem: a problem of which we don’t even know in what way it is unknown to us. 

Benchmarks 

Surface salinity changes in Greenland-Norwegian Sea and Labrador Sea, flow estimates of North Atlantic Current (AKA Gulf Stream), index of the North Atlantic Oscillation (NAO, a decade-cycle shift in the latitude of the westerlies that affects Gulf Stream heat transfer to Europe). 

None. 

Continuing observation might provide warning of a cosmic object on a collision path with the earth, or of a massive eruption in our galaxy that might engulf the earth, or of a major increase in activity below the earth's crust, etc. Even if observations provide meaningful advance knowledge doesn't mean mankind would possess the capability for effective countermeasures. 

While there may be population losses, there is continued survival of human population groups, wildlife population groups; and, while changed, ecological systems remain viable and productive. 

The next 20 years are crucial. The negative effect will accumulate in the next 100 years. The gradual balancing operations will affect after 100 years. The mistakes are not repeated and the favorable circumstances are reached in 200 years. What important low probability consequences should be considered? Changes in solar energy inflow, major volcanic eruptions, and unexpected meteorite. Massive change in the demand for energy. There is no energy source without problems and consequences to environment. Epidemic virus killing majority of human population. 

Positive benchmark: use of satellites to prevent fires of rainforest. 

Changes in harvest and cattle. 

Steady deterioration; popular efforts. 

Drastic planetary changes in temperature and weather patterns and the resultant impact on food production. Species extinction of some or many species due to these devastating events. Human beings may be able to alter the occurrence of these natural phenomenon or their impact if our technological abilities are of an exceedingly advanced level. For example, if the onset of ice ages was understood well enough them mega-level countermeasures could possibly be taken. And, comets or asteroids likely to strike the Earth could be identified and deflected or destroyed prior to impact. 

Positive: man will be able to predict the abrupt change (in 100 years), partly alleviate its negative effects (in 500 years) and avoid it (in 1000 years); Negative: the disaster will become more and more severe and cost tremendous damage to human being. 

CO2, temperature and ocean levels. 

A "benchmark" would be its occurrence. 

Technology can help prevent warming and meteor collision. 

Move from short-term thinking to long-term forecasting based on a worldview. 

Continuous increasing of prediction capabilities and technology development. 

Acceleration of technological development: factor four in 2050, factor ten in 2500; dematerialization effect: objectives to be determined through research; increase of welfare (economic/technological-social/political-cultural/spiritual) productivity of GDP: welfare units produced per one unit of GDP; turning from the present decrease of productivity first to zero by 2050 with increasing shift to services and solidarity, then execute a sustainable development policy for growth of welfare productivity by a rate of 3%/a by 2100 and beyond; population growth: leveling off to zero growth by 2100 and then a decrease to a level of about 5 billion by 2500. 

100 

Public awareness and strong incentive robust first steps: http://www.ceptualinstitute.com/genre/benking/globalstability.htm. 

Coral bleaching may be one such jolt, with coral bleaching associated with global warming causing massive destruction of coral reef systems world-wide as soon as 20 years from now, threatening the livelihood of people in tropical marine areas. Ref. http://www.greenpeace.org.au. 

Development of guarding systems on the Earth; but still impossible destroying the space object. 

A comprehensive automated comet/asteroid-strike monitoring and defense system will be in place. 

Understanding the force of natural order in the universe. General agreement that it does exist. What now seems intuitively to violate the 2nd law will within 100 years be as universally accepted as Darwin. (Except for the fundamentalists, of course.) 

New technology of forecasting and modeling the climate changes. 

The strategy of sustainable living. 

500 

If weather conditions extreme, and ecological change selectively targets some nations more severely than others, might expect cultural adaptation of some survivors to extreme conditions. Greatly reduced human, animal population, with widespread extinction of organisms. 

Ability to destroy space object. 

Full control of terrestrial meteorology, according to conscious and deliberate human desires and choices. 

We're there. By 2500, we'll be able to control the climate as well as we ever will. By now, the political issue is how much to control it, not how to control it. 

New technology of communication with the Nature and the Earth. 

The artificial control of climate by high-tech systems of AI. 

1000 

Fail safe early warning systems over the next 200 years. 

Recovery after ecological disaster that is precipitated within a decade might be expected at places least affected or in places that benefit from the very rapid change - e.g. perhaps parts of the southern hemisphere more likely to recover from sudden onset of next glacial period in the north and vice versa. 

Space guarding systems near planets. 

Full control of planetary orbital elements, allowing Earth's orbit and various rotations to be circularized or modified at will, thus eliminating all undesired long-term periodic climate drivers, Ice Ages, and so forth. My supporting calculations: Earth's orbital kinetic energy around the Sun is ~10^34 joules. To alter Earth's orbital velocity by, say, 1% over the course of one year requires a continuous expenditure of energy (e.g. for planetary propulsion) of ~3 x 10^24 watts (only ~1% solar luminosity). At a growth rate of +2.9%/yr from current levels (see discussion under Question 4 below), humanity surpasses ~3 x 10^24 watts in the year 2900. 

Earth is a museum piece. Many people choose to remain on earth, but climate is simply not an issue. The parameters for control have been hammered out, and there is no viable movement to exceed those parameters. To do so would simply mean the end of Earth, and the beginning of Something Else. Earth, as a sort of museum, is revered, much like the constitution. 

Symbioses and harmony between the humankind and the Nature. 

The mankind will leave the Earth and enter to the space-age. 

Low Probability Consequences 

Failure is low probability on century scale – but like an uncertain cancer diagnosis, you have to treat "as if" because consequences of catching it too late are so catastrophic. Volcano dust regions having their agriculture wiped out for 5 years. 

Stopping of the "conveyor belt" mechanism of the Gulf Stream that brings warm water to Europe. 

The low probability is for no sudden climate change at all. Perhaps humanity’s experiment in global warming is already working, postponing the coming of the ice. Perhaps we should really give ourselves a 5 here for (unconscious) policy intervention. 

Misbalance of our solar system due to the testing crashes, possibility to use crashes as source of energy. 

Completely previously inexperienced impact-type for which human, wildlife and ecological systems have no adaptive response mechanism. 

That Earth gets walloped by a big asteroid before our planetary defense is in place, and before a critical mass of human civilization has established an independently sustainable existence off-Earth -- thus causing human progress to go seriously retrograde. 

Abandoning of some regions of the world; they become uninhabited. 

Changes in the geographical scenarios. 

Irreparable damage to biosphere. 

A new ice age or cosmic impact could seriously jeopardize the survival of our species. That our processes, in the initial phases, would take on a life of their own. Not so improbable, actually, and it is here that public policy will focus. 

World-wide famine caused by the abrupt climate change. 

This whole area needs much more research and efforts to rescue missions. 

Failure to take worldwide decisions. 

Dangers and risk involved with hazard technology development (nuclear power of the present concept) and mismanagement of nature for humans and corruptive human interactions which will penetrate in and spoil humanistic development and destroy freedom of spiritual life. 

2. Global Warming 

Trajectory 

Climate changes have always been cyclical, and the great increase in carbon dioxide production by humans has been a major modern factor but is limited by supplies of fossil fuels. Thus over the longer term, fossil fuel consumption will certainly decline. 

Clear warming trend, though superimposed on it we might have some temporary respites. Reduced CO2 could alter it, so could changes in ocean circulation that secondarily reduce water vapor in the atmosphere. (Calvin) It is dependent upon world leadership and political will. Over the long term the problem is solved, if we don’t screw it up in the short term. 

The policy needed here relates to CO2 and NOx absorption, catalysis, cracking. 

Temperatures are likely to continue increasing over at least the next hundred years, unless major reductions in CO2 emission or increases in CO2 absorption are achieved. 

Given time to spot trends and to make quite sure of contributing factors (difficult, granted their apparently chaotic nature) global action on the relevant front; e.g. changes in industrial processes might achieve something. The trajectory is imagined as an upward linear trend to a point of chaotic intervention. 

Trajectory: not predictable. Before the trend of the current interglacial turns, the present cycle may include considerably more warming. Or perhaps the warming trend is so close to peaking that the next millennium will be primarily one of global cooling. In any case, minor climate changes can have major impact on people through increasingly violent storms, drought or deluge, flooding or drying of coastal areas, etc. Even if humanity can't control climate changes, their effects might be ameliorated by anticipatory actions such as: relocating population centers away from geological faults or coastal areas likely to be inundated; making more efficient use of water, arable soil, fish, and other finite resources. Such enlightened activities would obviously benefit from funding, forecasting, planning, and mobilizing activity in good time. Certainly, the extent to which benefits are actually realized would depend, in no small measure, on attitudinal shifts by a sizeable percentage of the world's population. 

May be altered only by catastrophic events that lower population or curtail economic growth. 

No foreseeable trajectory. The models used for global warming to date are unreliable, as is the data. It may just as easily be the case that we are staving off an ice age with our (relatively minor compared to natural processes) CO2 emissions. 

Same answer as 1. 

There is a great probability of changes, which endanger the biosphere. The focal factor is the basis of human economy; if it is renewed, the danger probably can be avoided. Massive change in the demand for energy. There is no energy source without problems and consequences to environment. 

It is likely that greenhouse gas levels will continue to rise during the next century, with resulting steady increases in global mean temperature. There is some possibility of a sudden change in the Antarctic ice sheet with sudden impacts on sea levels. There is some small probably of an impact from a significant comet/asteroid. Investments related to carbon-free energy and/or space might mitigate the first and the third over time. The second suggests a need for various types of preparations, such as physical construction projects, regulations on construction near the coast, insurance practices, etc. 

There will be more and more frequent strong climate changes. Alternative energy transport could positively alter it. 

It might be cooling. 

The possibility that Antarctica and North Pole will reduce. 

Continued indifference; consumerism; simple and aware life. 

Man-made climate change will likely have a major impact on humanity in the 21st Century including global warming, shifts in ocean currents, wind patterns, etc. according to many computer simulations. Only a significant reduction in human and animal related CO2 emissions would likely alter the warming trend. 

The trajectory for the next several hundred years can be statistically plotted using any sizable group of 200-400 year historical periods. Major climate change is as sure as erosion or particle decay, and nothing will prevent it until we "break the code". And we won't really prevent it, we'll just orchestrate it. That's 500 years away. In the meantime, we'd better just get accustomed to things like global warming. It is not a 20th (or 21st) century phenomenon. 

Occurrence of major and dangerous climatic changes in first 100 and feedback in form of change of economic and social organization of humankind, harmonization human economy with laws of Nature. 

Getting worse / effective policy / funding in global dimension. 

The occurrence of this factor in next 1000 years is absolutely certain. The policy/funding can change the trajectory a bit, but most important is the inner responsibility of each of us. If we would take care of the Earth, the Earth will take care of us. 

Global weather will become more and more disorder and approach a threshold that severely threatening life support system and social-economic development. 

Slow climate change (whether man-made or not) is highly probable - based on the fossil record. However, our technology will absorb much of the impact allowing us to continue living at the same level of material wealth (albeit with some fairly significant impacts on quality of life). It is unlikely that energy sufficient to redirect climate on a planetary scale will be available even over a time-span of a thousand years (since we would be competing with a star). A speedy transition to non-polluting energy sources and high-efficiency uses of that energy could possibly postpone the onset or diminish the extent of the climatic change. 

Global warming leading to melting of polar ice caps leading to disruption of ocean currents leading to ice age. 

Scenarios of climate change are well known, we just cannot predict exactly if and when this will happen. Transition from fossil fuels to renewable energy sources ("solar age") would help. This could be accomplished by implementation of ecological tax reform. 

The real danger of green-house effect and warming atmosphere. The danger of such kind could be mitigated through the limitation of emissions over the next 100 years (ecological taxes, new kinds of fuels). Consequences: the decline of agriculture, heavy floods in coastal areas, hunger, poverty, social unrest, migration of poor. 

Change of lifestyle in western culture; elimination of poverty in rest of the world. 

It is inevitable, eventually. Only the timing is highly unsure. 

Better research and much greater concern for environmental issues. 

Less incidence of human factor because of pollution control. 

I refer to the previous comments. It is difficult to put these things on a time frame. What we know is the strong impact of human use of energy, and of course all related to it. The present energy world supply based on mineral non-renewable energy forms may stay viable for fifty years without very severe disruptions of supply and demand. And generating a novel energy supply on a word scale markets need at least fifty years too. Is this going to happen is the crucial question, are the companies and governments wise enough to accelerate development of technology and business for new supplies and demand and infrastructure for it to be applied. In Finland at least the forces (domestic and multinational) are about making another strong push for getting old fashion nuclear plants to build. The whole international nuclear business seems Finland as the only western place to built nuclear still, in all other countries building more is denied, plants shut, or if not denied the market forces are not interested in putting their money because of the high commercial risks involved. Exceptions are the totalitarian energy economy countries like France, Russia, China, Korea etc, whoa has also their atomic weapon programs to protect. Nowadays they do in Finland, where the risks have been taken away from the companies according to the Finnish atomic energy law! 

Benchmarks 

The greenhouse gases (CO2 and H2O), but also the regional drought indicators. 

Measurements of important factors such as average temperature, ocean depth, glacial extent, atmospheric composition, distribution of precipitation, etc. It is vital to distinguish between trends and ordinary variability from decade to decade. 

Birth rate; Gross Domestic Product (GDP). 

Same answer as 1. 

Warmth-enlargement of the seawater, and partial melting on continental ice which cause sea level rise about 1-2 meters in 100 years. After that the positive intervention of humankind gradually stops it. What important low probability consequences should be considered? New kinds of epidemies among both vegetation, animals and humans as result of climate change. 

Increasing of high tides, desertification and severe storms. 

Appearances and disappearance of desert areas. 

Floods - Neco Virus and Diseases. 

Damaging developments one after the other. 

Rising sea levels, warming in northern climates as well as Antarctica, melting of polar ice sheets. Changes in food production. 

Positive: main processes which contribute to climate change will be clear and ecologically controlled (in 100 years), man will be in harmony with nature (in 500 years) and climate will not influence heavily human being (in 1000 years); Negative: some regions will gradually become un-habitable and huge amount of migrants or refugees will have to leave their home town. 

Doubling of atmospheric CO2 in 100 years time, resulting in estimated 2 degree Celsius increase in temperature and half-meter rise of ocean levels. 

Closely measure climate changes, ice reduction at South Pole, etc. 

It occurs. 

Move towards a holistic worldview. This is happening with the decline of the nation state. This process is not developing quickly enough. 

Pollution control and prediction capabilities. 

100 

Great reduction in anthropogenic carbon dioxide emissions. 

By 100 years (2100) surely we shall have a viable catalysis system, whatever the primary power source (mono nuclear hydrogen from the oceans, no doubt). 

In a 100 years, the major positive (increased crop yields?) and negative effects (increased storms and flooding, triggering of a major climate change such as an Ice age) of global warming will be known. Beyond that, it is difficult to guess what will happen. 

As for previous question, the widespread recurrence of episodes of coral bleaching may make global reef systems the first casualties of global warming within 100 years. 

None. 

Major climatic changes, change of economic and human organization. 

500 

Climate is "natural". 

Measurable impact, but uncertain consequences. 

Design and creation of new global social organization of humankind oriented towards harmonization of relationships between the humankind and the Nature. 

1000 

Track policy developments over the next century. 

Human, other animal and plant populations in decline if change to much colder conditions. 

Acceptance of what we can and cannot change if we want Earth to remain Earth. By now, to exceed these parameters would be ludicrous. There's nothing to gain. 

Low Probability Consequences 

Humans develop technology enabling them to live in even very inhospitable climates. 

Disruption of the major oceanic currents (e.g., Gulf Stream) could bring about a new Ice-Age, causing profound changes in the northern hemisphere, which would in turn have knock-on effects everywhere else. 

Major epidemics. 

Added costs to the economy; we already have "clean" air economies versus dirty air economies. Are we prepared for cleaner air? 

"Paradoxical" reactions, such as global warming triggering an Ice-Age (e.g. through increase albedo because of more clouds, or stopping of Gulf Stream). 

The low probability of no change, or conditions under which in the past previous episodes of global warming led to glacial period prove dissimilar next time. 

That increase in GDP, residuals and population do not, in the long-term lead to degradation of the biosphere [Presentation of the premise is unclear as is the wording]. 

Tropical diseases in temperate regions.

Irreparable damage to the biosphere.

Increase in diseases, new pandemics, etc. due to general warming of conditions. Increased forest fires including in rain forests which could dry out. Serious consequences to human survival. 

Catastrophe around 500 years out. A few near misses around 2-300 years out, but nothing Gaia can't handle. 

Transition from present entropic type of human evolution to anti-entropic/syntropic/ type of human evolution, emergence of new syntropic human economy based on using information as basic anti-entropic resource of human development and organizing on the principles of the information theory of value. 

Many coastal cities will disappear due to the sea level rise. 

Genetic manipulation resulting in successful biological adaptation to extreme temperatures. 

Not easy to say but study weak signals in scenario planning as these could be important. 

Desertification and sea level rise. 

A wrong direction of energy polices in the world will seriously affect our possibilities to counteract the climate change effects and to find a better direction for development in due time. The other factor having a same kind of influence is not to direct economies more to services but continue industrial society form of life too long. 

3 Human-Environment Dynamics 

Trajectory 

Over-consumption of resources and imbalance between population and resources leads to tragic collapse of human population in the long term, fundamentally disrupting the current form of civilization. 

Parallels population and economic growth. 

When the 20 ex-Eastern block states along the EU eastern border, and populations beyond them all decide that they will "go West", then Western Europe as we know it today will have human compression dynamics on its hands. The same logic goes for a South-North move across the Mediterranean, and probably so for other parts of the world which I "feel" much less. 

Although it is unlikely that natural resources will really be exhausted (as resources becoming scarcer stimulate the development of alternative/more efficient uses), the danger is great that biodiversity and the general quality of the ecosystem will be seriously diminished, unless much more forceful policies for conservation and sustainable development are implemented. 

Various disaster scenarios may be imagined, as if the arrows of plague, famine and war are scatter-fired simultaneously from a single point. However evolving human-environment dynamics does not necessarily entail global disaster in the thousand years future. Some parts of the planet may benefit, even from an asteroid collision. Differential survival and cultural adaptation to changing conditions, even much worse conditions, is possible given solidarity and the maintenance of social conditions such that problems can be tackled as they arise. Since particular changes emerge from complex systems, ability to mobilize science to emerging crises matters. On the population front, the task is to make first make explicit the political nature of inequality, then work on ways to ameliorate it. 

Trajectory: relatively flat and at low levels (inconclusive results). Continuing advances in knowledge and communication technologies might be expected to encourage improved human-environment dynamics. However, strong counterforces exist such as (1) inadequate access to those advances by much of humanity, (2) growth of religious fundamentalism and violent reassertion of ethnic divisions, and (3) continuing population growth coupled with rising economic aspirations. 

There are key factors population growth in economically week countries and economic growth in others. In poor countries at first there will be no cares of human-environmental dynamics (mostly this is included in their religion system). Rich countries will try to invest in the modern area ecology building cities under or on the see level. 

Inability of humans to "integrate" available knowledge can provide negative trajectory. 

By the year 3000, most people or people-entities will live off-Earth. If individual humans still exist, there may be more than 1015 of us (see very crude estimate, Factor 4), but Earth cannot sustain more than ~109 people in technological comfort comparable to the standard of living in late 20th century industrialized nations. (109 people x up to 100 kilowatts/person = 1013 watts, the current global usage, which is probably already starting to negatively affect the ecology). By this estimate, in the year 3000, ~99.9999% of all humans will live off-Earth, and only ~0.0001% (one human of every million) will still live on Earth - very roughly analogous to the difference between the entire population of New York City and the passengers inside a single yellow cab traveling its streets. 

So the principal human-environment dynamic will be the effect of humans on the "rest" of the Solar System, *not* on the Earth. 

The principle of sustainable development will be accepted widely in 20 years. After that the world dynamics will be favorable. 

A bottom-up process from civil society to governs. Lack of water might alter it. 

Migration flows and ethnic conflicts. 

Conscientization; political activism; participation – Ignorance. 

As human population grows so does the impact on the planet and its eco-systems. This includes mega-climate change and rapidly expanding consumption of non-renewable and renewable resources. The global human population will continue to expand at about 80 to 90 million people per year for at least the early part of the 21st century. Over 8 billion people by 2025 is forecasted. Thus, human impact and interaction with the earth’s environment and resources will become more pronounced, more intertwined and more complex over the next 50 to 100 years until some stable state is reached. The best means of reducing population is through sustainable economic development and education. 

Not noticeable for several hundred years, in any way that is fundamentally different from today. Then, the working knowledge of how that "butterfly in Peru really does affect the weather in Chicago" will infuse people with a sense of urgency and power. The "how can one individual make a difference" mentality that is in ascendancy today will only fade as 100 years of scientific breakthroughs in complex information processes trickle into the public's awareness. 

This is probably the most critical issue for the next millennium. The next thousand years will determine if any wild lands at all will be permitted to exist. If that is to occur humans must radically change their attitude towards other species. Just as the U.S., as the only super-power, no longer has the luxury of all-out war, as a species humans no longer have the luxury of viewing nature as either a resource or something to fear or conquer. We are too powerful for that, to do so in either case is to guarantee our 'opponents' total destruction and therefore our own downfall. Widespread acceptance of the philosophy of sustainability and a new conceptualization of Man's relationship to nature is required. As much as we might not wish it, we will have to take a more paternalistic attitude toward nature and take affirmative control. We must set aside enough of the earth, sea and sky to ensure that a stable eco-system (that includes us) can continue indefinitely. National Parks are not enough, we need a World Park System that meets the ecological needs (prey, migration, etc) of all of Earth's remaining species. Unfortunately current trends are moving away from this end. Policy and funding to promulgate the new eco-consciousness is needed and quickly. 

Biotechnology and genetic manipulation of plant and animal food resources offers prospects of increased food production Breakthrough in new energy sources may yet keep earth’s economy going and growing. 

The world’s population tends to stabilization. But much more difficult problem if the growth of consumption everywhere. The overpopulated nations of the Third World could not reach the Western standard of life without destroying the global ecosystem. The only solution of this "circulus vitiosus" is radical limitation of consumption in the rich countries and their "good example through the deep change of values and more spiritual way of life and behavior. 

Will be driven by young people. Failure of young people to influence an out of date establishment. 

Resource pressures. Have’s vs. have not dilemmas. 

Inevitable if we continue "business as usual" – and we will, I believe. 

Conditions improvement due to increasing global awareness. 

Humankind is forced to a new direction either by blind evolutionary forces or lead by the choices we make. Ref: Pentti Malaska,(1971) Future Prospects Of Technical Man, and Technosystem And Ecosystem - A Problematic Relation. 

Benchmarks 

The growth of sewage and junkyards. 

Any 3 bad consecutive winters between now and 2020 

The negative effects are likely to be strongest in the next 100 years. The next centuries will probably see a gradual restoration of the natural environment, as more ecofriendly technologies and policies are globally implemented. 

Principles of sustainable development understood both as ecological, and social are accepted by all major states and companies by the year 2010. 

Positive benchmark: Agro-alimentar revolution (development of biological natural agriculture). 

Information, awareness, dialogue, give and take spirit. 

Increased human population in the short term and then the possibility of a stable population, fewer resources, degraded eco-systems. 

Food production needs to double in 100 years time, in tandem with projected doubling of population to 12 billion. 

Material gaps between haves/have-nots, both between countries and within them. 

Improving in environmental and resources exploitation managing and development of alternative technologies. 

100 

Population stabilizes and begins to decline. 

Wish-list would include: Politics of inequality tackled, with success in stabilizing human population intensification. Biological trend towards increasing infertility meets political trend towards tackling inequality; a combination of legal change, change in business practices, education through wider media access. 

Experiences of rich countries to discover possibilities to live on artificial islands, under water. 

Extensive use of extraterrestrial materials to build technological artifacts of various kinds. Beyond - it is hard to estimate this without making a lot of unduly tenuous assumptions. But at some point, humanity will have used up all of the easily-accessed "detrital" resources of the Solar System - small asteroids, comets, debris, etc. - and the question may arise whether or not we want to start taking the major planets apart to obtain their raw materials. (In part this depends on how mass-intensive, as opposed to energy-intensive, our future activities will become.) This could be a difficult decision, as there are pros and cons on both sides. This issue may first arise when a particularly large named asteroid is collared and slated for extraction. But the discussion will intensify when the disassembly of planetary rings, small moons, and ultimately the gas giants (which hold most of the planetary mass), is seriously proposed. 

None, other than the usual ebb and flow of public conscientiousness. 

New economic theory based on information theory of value as a base for creation of anti-entropic /syntropic/ human economy using information as main resource and source of development. 

The alleviation of the population explosion by diminishing. 

500 

People living in balance with available resources. 

Human-environment dynamics is the central political issue. Balancing the environment budget is part of balancing fiscal budget. Move towards the concept of the individual as an ecological "self", where the self-concept is of the individual in relation to the community and the environment rather than the isolated selfish ego. 

New sources of energy, trying to colonize the outer space. 

We're smack in the middle of the age of individuals making a difference. There's hell to pay. Many people yearn for the good old days when true individualism was a hard-fought and generally scarce commodity. 

1000 

Humans prove themselves capable of global solidarity in the face of global change. If not, then human life may rather a nasty affair. 

Growth of population is not a threatening factor, space resources of energy, more complex but simpler civilization. 

Cooperation has been hammered out. We get it now. Today, the issues have more to do with the collective consciousness and propulsion. The concept of "civilization" and the problems of individuals getting along is a quaint relic of our tumultuous past. 

In 500 to 1000 years we will change the face of the planet, and this is mostly for the worse. 

Low Probability Consequences 

Resource-based wars leading to profound declines in human population and disruption of modern civilization. 

Famine, simply because there is little buffering capacity for the bad years. 

The destruction of key biological species may trigger a collapse of (part of) the global ecosystem. 

Nuclear arsenal and nuclear aggressors live in northern hemisphere, which may also possess a potential for more rapid destructive climate change. Southern hemisphere emerges as best place for human survival. South Africa, South America, South Pacific Nations and Australia rule! 

The third world war should be considered together with contact with extraterrestrials. 

A major portion of humanity undertake naturalistic, holistic or 'animist' lifestyles. 

New turbulent chaotic processes appear as result of sustainable development policy. 

Safe food for all the world. 

More people and fewer resources such as clean water and food leading to increased conflict among nations and peoples. Successful and utter domination by a single group or coalition. This is actually a fairly low probability, believe it or not, because if we make it past the age of the individual (which will make today's struggle for individual expression look like a Quaker prayer meeting) any group with that much power will be comprised of individuals with a fierce respect for the destructive power of forced subordination. 

Malthusian factors may yet work to curb population growth. 

But important to focus on issues related to power/responsibility links. 

Understanding differing national cultures. Some work has been done but largely ignored. 

Clean technologies development. 

Risks come unmanageable, and inequality of people becoming unbearable to active and influential poor. Migration and internal disturbances, terror, collapse of symbol systems like information network and system of money. 

4. Energy 

Trajectory 

Fossil fuel energy use declining over the long term; renewable sources of energy becoming increasingly important; hydroelectricity use declining because most appropriate facility sites already exploited; radical new technologies being developed, such as hydrogen-based energy. 

This will absolutely happen, and probably over the next century. I see nothing that will significantly alter the trend already in place. 

The only viable "safe" energy we know something about (but not enough yet) is nuclear fusion (stars). We have enough hydrogen captive in the Earth to "make do" for a couple of centuries, when we solve the controlled fusion problem; another source is strictly mechanical and will involve drawing massively from tidal movements. This in turn will lead to slowing down the rotation of the Earth, but not significantly over another 500 to 1000 years. 

In the short term, exhaustion of fossil fuels will trigger more research and development of renewable or inexhaustible energy sources (solar, nuclear, fusion, etc.), together with a much more efficient use of energy (fuel cells, telecommuting, etc.). This is likely to definitively solve the energy problem in the next few centuries. 

Go solar and geothermal. 

I’ll take the particular issue of the use of the energy-efficient individual dwelling place, whether an energy-smart house or some other form of dwelling organized to harness renewable energy, i.e. to contribute as well as consume. Trajectory is imagined as a feed-back loop. 

Huge solar collectors in space are the most likely source of energy 1000 years from now. 

Trajectory: low levels for the next 10-40 years unless another major oil disruption occurs; thereafter a steady or possibly frantic rise in concern and activity until the next big energy source is developed and made commercially viable. The oil embargo and Gulf War demonstrate the great significance of this issue. Consumption of energy will continue to increase as technologies advance and more people maneuver to enjoy their advantages. New technologies will undoubtedly be developed to deal with inevitable depletion and increasing cost of energy from fossil fuels. Growing use of sport utility and other large vehicles in the U.S., demonstrates again that incentives to conserve energy and develop new energy sources in anticipation of future need will be weak in the absence of duress. However, duress will certainly materialize within the next 100 years and force major resources to be devoted to this challenge. 

Till the end of 2100 disappearing of petrol resources looking for new mine centers in the see and oceans. Looking for new resources of energy. 

Trajectory seen as level, as more eager users worldwide enter market, abundance and safety may become moot. 

Nuclear fusion will probably become technically and economically viable. Solar energy will become the main source both on and off Earth. Hydrocarbon oxidation will always be around in some form or other (e.g. fuel cells, mechanosysnthesis), however it applicability is limited on Earth by the atmospheric O2 shortage (not at all by the fossil fuel shortage nor by the greenhouse effect). Nuclear fission will still be kicking around, mostly off-Earth. It will continue to be metered. Hydroelectric, wind, geothermal will remain marginal. Tapping the vacuum energy probably won't work. Converting kinetic/potential energy of solar system objects may provide a significant fraction of space power. The hydrogen economy, antimatter, kinetic rings and such are storage media which may find places of use. 

To estimate some possible endpoints, we can do a few simple extrapolations. Conservative Estimate: Energy consumption of the Roman Empire ~2000 years ago is estimated as ~3 x 109 watts, whereas current global energy usage by humanity is ~1 x 1013 watts, giving a historical growth rate of +0.29%/year; linearly extending this historical rate forward by 1000 years implies ~2 x 1014 watts by the year 3000. This seems absurdly low. Liberal Estimate: Per capita usage was ~30 watts/person in the Roman Empire, but still only ~40 watts/person by 1800, versus ~10,000 watts/person in the most industrialized nations today, a growth rate of +0.29% over the last 2000 years but +2.8%/year over the last 200 years. The average population growth rate has been ~0.06%/year over the last 12,000 yrs (farming), ~0.17%/year over the last 2000 years, ~0.95%/year over the last 200 years (Industrial Revolution), and ~1.4%/yr during the last 100 years (20th century medicine). Population can grow until it hits natural limits (see below), so if nanotech allows +1.4%/yr population growth plus +2.8%/yr per capita energy growth, then by the year 3000 there will be a population of ~6 x 1015 people consuming ~1 x 1012 watts per capita, for a total human power demand of ~6 x 1027watts in the year 3000. Argument from More Fundamental Physical Limits: Given the possibility of uploading and other likely conceptual changes in what it means to be "human", the notion of "population" may cease to have any physical meaning by the year 3000. So we should seek an alternative method of extrapolation that is independent of the notion of a human "population". The idea that humanity (in whatever future form) may occupy a (nonrigid!) shell-like structure around the Sun, thus absorbing and presumably harnessing virtually all of the Sun's natural energy output, has been called a Dyson Sphere, a now-ancient concept. And yes, solar luminosity is ~4 x 1026 watts, but I always like to point out that this is not the upper limit for a "solar civilization" because the power density of the Sun (viewed as a fusion power plant) is extremely poor, under ~1 watt/m3, vs. at least 106 watts/m3 in most proposed fusion reactor designs. Solar mass is ~2 x 1030 kg, mostly fusionable H/He which may be converted to energy with ~1% efficiency, giving a total accessible native Solar System energy resource of ~2 x 1045 joules if the Sun is turned off and its fuel inventoried and burned more intensively than normally occurs in Nature, in billions (trillions?) of man-made fusion power plants. To estimate power, we need to know how fast we can burn that 2 x 1045 joules. In the simplest case, we can burn it just as fast as we can reasonably expect to replace it, e.g. by scavenging neighboring (uninhabited) star systems. If the entire Solar System mass is transported at ~1%c to the nearest uninhabited star system (for refueling), and assuming that such star systems lie ~10 light-years away, then the journey consumes ~2 x 1043 J or ~1% of all available energy to make this trip which lasts ~1000 years. (Travel speeds much faster or slower are less efficient.) Burning the remaining 99% of our energy stores over the ~1000 years while we are in transit gives a maximum power usage of 6 x 1034 watts. Given all of the uncertainties involved, and the fact that Nature has provided star-sized "fuel depots" conveniently situated around the Galaxy, a reasonable "sustainable" maximum power draw for a stellar civilization is probably ~1034 watts. 

Renewable energy sources are accepted as major sources of energy by the year 2025. Major conflict between the North and the South might obstacle the favorable development. 

This is an extremely time-critical factor; if a reasonable global standard of living were established (e.g., 1 kWh/per capita per day), then over the next 100-200 years, carbon-based fuels are likely to be largely exhausted; over the next 1000 years (if major increases in use occurred), even nuclear fuels could become depleted. Unless unforeseen changes occur in technologies for manufacturing, information, entertainment, transportation, heating/cooling, etc., to reduce the energy needed for an advanced standard of living, then once fossil fuels are depleted, the global quality of life could drop substantially. Major investments in key power alternatives (e.g., Fusion, solar, space solar, others?) would be essential to alter it. 

What we are using the energy for? This question is a main part of solution. Abundant safe energy is a useful idea for research and development, but read classic novel from Karel Capek: A Factory Producing Absolute Thing. There is the possible scenario in it. 

If there will be abundant safe energy, it will be controlled and monopolized by few companies. Education can improve a better use of energy. 

Wind, solar power etc. - corporate interests. 

It is highly likely that abundant sources of safe energy will be created during the 21st century particularly through solar power and Hydrogen. Necessity as fossil fuels expire will rapidly spur human invention in this area. Tax policy and pricing can have a huge impact on the speed of development of these new energy sources. 

That all depends on the Human Intervention question. Abundance is not the problem. Safe is the problem. This will be one of the hottest political issues of the millennium. 

Transition to solar energy and creation of human economy and society based on solar energy technology and solar energy as main source of development. 

The fossil energy will be gradually substituted by renewable energy such as solar, biogas, wind, hydrogen etc. 

Infinite safe energy (i.e. 80+% efficient solar power) is virtually certain. The technology is very close now, all that remains is to make it cost effective. Currently this technology is being held back by the interest and investment in the technology that it would replace. Cost savings alone would justify the change if a rational "cost of pollution effects" were incorporated into the business cost of the polluters. Eco-economic policy implementing such a cost accounting could help by putting the cost burden of pollution directly on those businesses that create it. Another way policy could expedite acceptance of this technology would be to offer advantages to countries that elect to adopt it from the first rather than base their development on polluting. 

Greater reliance on renewable sources of energy – solar, wind, etc. Power sources in space will be explored. 

I think this is reality today and trend will be strengthened in the future. We do not have just biosphere of the Earth but also noosphere (Vernadsky) and/or homosphere (J. Svoboda, Toronto University - published in Encyclopedia of Environmental Science, Kluwer Academic Publishers. Boston, 1999, 741 pp.) physical limits of the Earth (energy, raw materials, space). Nuclear, thermo-nuclear and perhaps other sources of energy will be used for space exploration, not on the Earth. 

There is the growing interest everywhere in the use of safe energy (wind, solar, bioenergy). Such interest could be strengthened with decrease of traditional sources (oil, coal), growing danger of green-house effect and opposition against nuclear energy. Consequences: The trend of this kind could be slowed down with the lesser demand on energy in general and growing role of energy savings. 

The main trend should be towards to renewable energy use: solar energy, geothermal energy, bioenergy. Main target in the global energy policy should be saving the energy particularly in industry, housing and traffic. 

New research/investment. 

It will be mandatory for humanity to generate abundant safe energy, and we will succeed. 

More efficient methods. Save money rising costs of energy. 

Improvement of the scientific applications. 

Sustainable development ethos is adopted as the guide of development to humankind started already in Stockholm in 1972 and confirms in Rio in 1993 and will be put into practice during the next fifty years. New renewal energy sources be developed (it takes fifty years for a new energy source to become a major source in the world market). It is not however sufficient alone, but a more scientific thinking of energy utilization - exergy concept of the second law of thermodynamics - is needed to be fully applied in technology, and in addition entropy transformation and transportation to the ultimate environment - space - needed. 

Benchmarks 

After a 100 years, most fossil fuels will be near exhaustion, and thus the development of alternatives will have become very urgent. By 500 and 1000 years, the energy problem should have been solved. 

Supply volume and prices of currently dominant energy sources. 

Willingness to Pay Introduction / Adoption Rates of New Energy Technologies Discovery Rate of New Sources. 

For solar: Cheap access to space. Mining the Moon, Mars and asteroids. For fusion: Breakeven. 

1) The "Hypsithermal Limit". The first important benchmark, almost certainly to be reached in the next 100 years, will be the release of ~1015 watts due to human technological activities, at the Earth's surface. This is ~1% of all solar insulation and has been termed the maximum "hypsithermal limit", the limit at which anthropogenic energy releases will almost certainly seriously alter Earth's climate. At this point, all growth in the rate of energy release at Earth's surface must cease, or else the global ecosphere will be permanently and dramatically disrupted; some people who have thought about this are even more conservative and believe that the true limit may lie at 1014 watts, or even as low as today's 1013 watts. Of course, further energy growth may proceed largely unimpeded in circumsolar space, for many more centuries to come. 

2) The "Solar Question". The second key benchmark occurs when the energy consumption of human civilization rises to an appreciable fraction of natural solar luminosity, perhaps ~2% or ~10^25 watts, which might occur by the year ~2800, following the "liberal" extrapolation above. This is a key benchmark because it will by then be quite clear that either: (A) all further energy growth soon must halt, which will allow the existing civilization to survive at then-current levels of energy consumption almost indefinitely (e.g. for several billions of years, after which the Sun would die a natural death); or (B) further energy growth may continue, but at the cost of extinguishing and dismantling the Sun for fuel and raw materials, and beginning a ceaseless wandering among the stars in constant search of new sources of fuel. This will be the first time humanity has faced such a dramatic and irreversible choice of futures, and it will be a difficult choice because there are strong arguments on both sides. As a species, we may well reach this choice-point sometime near or before the year 3000, and it may become one of our defining moments as a species. Succinctly stated, the Solar Question is this: Shall we huddle around our slowly dying natural star, forever consuming only ~1026 watts, or shall we perpetually travel through interstellar space at ~1%c, stopping periodically at other star systems to refuel, forever consuming ~10^34 watts? By today's standards, both of these power numbers seem almost impossibly huge. But the difference between the two choices is significant and immense: the mobile civilization can utilize 100 million times more energy than the sessile civilization. This is a huge disparity -- comparable to the difference in the capabilities of a single, smallish 130-horsepower automobile (~105 watts) and the capabilities of the entire human civilization on Earth in the year 2000 (~1013 watts)! Even if humanity manages to procrastinate until the last possible moment, the Solar Question must arise as soon as our technological energy consumption approximates the total solar luminosity (e.g. a ~100% efficient Dyson Sphere). To grow from today's 1013 watts to ~4 x 1026 watts (solar luminosity) over the next 1000 years (e.g. by the year 3000) requires an annual power-consumption growth rate of +3.2%/yr, which is only slightly higher than the current trendline. Even assuming the historical +2.8%/year growth rate of human energy consumption (that has been solidly in place since the Industrial Revolution began, ca. 1800 AD, ~200 years ago), we would still reach ~1025 watts (~3% solar luminosity) by the year 3000. All things considered, and assuming we stay on our current technological track, I conclude that the major energy-resource policy issue in the Year 3000 may well be the Solar Question. 

2025 renewable energy sources dominate. 2050 energy consumption has been reduced to 50% of the present level. 2400 non-renewable energy sources are not used at all. 

Large-scale demonstrations of various options for new renewable energy sources during the next 50 years. 

Negative Benchmark: uncontrolled nuclear experiments. Positive Benchmark: use of hydrogen. 

Environmental and societal concerns. 

Solar and/or hydrogen powered buildings, factories, homes, cars, etc. Prior to this there will be hybrid energy sources with fossil fuels such as Fuel Cells. 

Positive: hybrid energy supply system of renewable energy combining solar, electricity, gasoline, bio-energy etc. will be developed and popularized (in 100 years), New energy such as hydrogen will be put into use (in 500 years) and energy transforming system from universe will be available and put into daily use (in 1000 years); Negative: some intensive regions will gradually become un-habitable and huge amount of migrants or refugees will have to leave their home town. 

Oil and gas will probably run out in 100 years’ time. 

Mentioned transition will occur in next 100 - 200 years, longer-term futures are probably beyond our fantasy (imagine people in 11th or 16th centuries thinking about nuclear energy, Internet etc.). 

New autoprototypes, intelligent energy saving homes, houses and traffic systems, special project dealing the global level in order to save energy in air traffic on long term. 

The gradual achievement of this goal will have many benchmarks along the way. 

Oil/nuclear power and other developments. 

Funding for new fuels (hydrogen); improved methods of combustion; phase out atomic energy (not safe). 

Widening of current development gaps among countries/societies. 

100 

2020 controlled fusion (based on mononuclear ocean hydrogen). 2300 controlled tidal conversion. 

Declining fossil fuels force different relationship between humans and energy. 

If energy-efficient dwellings of dwelling self-sufficient in energy become widespread, this will indicate a trend towards a "conserver" society in other ways, too. 

Oil is slowly getting disappeared. 

Still pockets of energy hoarding. Fossil fuels lasted longer than anyone dreamed they would. Only recently (c. 2085) have they become untenable as the major fuel source. 

Development of new technology based on using solar energy, substitution of present forms of energy by solar energy. 

500 

Hydrogen energy developed. 

Far less reliance on fossil fuels. 

Using new sources of energy - artificial, chemical and space energy. 

More energy available to anyone than we know what to do with. Everybody's intoxicated with the fantastic power they yield, thanks in large part to essentially limitless energy. 

Creation of global human organization based on solar energy economy. 

1000 

Safe nuclear energy is possible. 

Great reduction in human-derived contribution to global climate change. 

Using new sources natural that till this time stayed undiscovered how simple it is. 

No longer an issue. In 1999, the power grid was the problem. In 2999, the space-time grid is the problem. The propulsion issues we are facing would not be significantly altered if we increased what the 20th century called "energy output" by a dozen orders of magnitude. It's just not "about that" any more. 

Low Probability Consequences 

Major war could prevent significant progress in new technology, or foster more rapid development of such technology. Radical breakthrough in harnessing or nuclear energy. 

Restricted sea-channel; the end of the "high seas" entity by law. 

The discovery of large additional reserves of fossil fuels would postpone the day when the switch to more efficient technologies is made, and this is likely to make things worse rather than better. A more positive surprise would be the discovery of a very simple technique to produce unlimited energy (e.g. cold fusion) which as yet cannot be predicted given our present scientific knowledge. 

I’ve read that use of barrages for the production of energy from tides may slow down the rotation of the earth a bit. Not a good idea, I reckon. 

Mostly in the first few decades in the new millenium there will be wars of fuel resources and economic capital. These wars will be explained for public as needed due to probably breaking the human's rights some kind of public's pinafore. 

Cold fusion or its ilk.

That despite abundant energy, we will for some reason abandon our current technological track. However, there is scant historical precedent for this. 

Unexpected disturbances in biosphere by a large scale nuclear hazard or the unskilled use of renewable energy sources. 

Energy wars. 

Technological breakthrough in nuclear energy (fusion). 

Stagnating with one particular source. 

The general economic impact on society of such a major transition including on infrastructure, jobs, how we live, etc. 

Same as today. Until we transcend the energy acquisition – utilization paradigm (which won't happen for around 800 years) we stand the risk of self-annihilation – quickly or slowly. 

The global self-destruction of mankind either by a global war or by an inevitable ecological catastrophe. 

Some intensive energy will be inappropriately used by a few gangs to destroy humankind locally or globally. 

New scientific discoveries/insights no less revolutionary that Einstein’s theory of relativity offers hope On the other hand, failure to invest adequately in the search for scientific and technological solutions may lead to an energy crisis that plunges human civilization into a second dark age. 

Nuclear fusion; non-polluting but no breakthrough so far. 

No energy is "absolutely" safe. What cost is justified. 

Global thermal effects. 

Possible spread of radioactivity. 

Violent competition between the mineral energy produces and producer countries to defend their economies, and the developer of the new energy sources when it will takes a good share of the business. 

5. Nanotechnology 

Trajectory 

Nanotechnology already on the drawing boards but appears mostly aimed at "convenience technology" rather than bringing about fundamental change between people and resources. 

Likely to happen over the longer term. Watch the development of this in medicine. 

Nanoengineers will gain " life and death " rights over replicable molecules and will be able to engineer living parts. 

Technology will undergo further miniaturization, but the real hurdle will not be the creation of nanoscale objects, but their effective use e.g. in rebuilding organs. This will require methods for the self-organization/control of systems consisting of billions of microscopic implements. Without extensive information-processing and novel theoretical insights, such control will be very limited and therefore nanotechnology will add little to the power of more conventional technologies. 

Foreseeable trajectory by proponents is exponential growth; however could be a non-starter at least in medical applications for increasing longevity. Main problem I see here is the disjunction between claims made by engineers about medical breakthroughs and the practical knowledge of medical practitioners of the present-day human body and its frailties. 

Likely developed by 2050 or earlier; many problems are thus solved but new ones created; after 2150 it is extremely hard to anticipate the trajectory because "anything is possible" when a civilization has mastered nanotechnology. 

Trajectory: I would guess that major new technologies will be required before major advances will be achieved in this area. More-or-less continuous efforts along those lines will be made in universities and in companies that might profit from exploiting nanotechnology. When techniques mature enough that nanotechnology begins to look like a near-term prospect, related activity should spurt. Nanotechnology could have biological as well as manufacturing implications in ways that can only be dimly seen at this point. I have no estimates of when and how this might materialize. 

To some extent it works just know. But more closer we are to atoms more harder it is to work with. It is hard to work with energy. 

"Social" backlash like that now evident for nuclear and genetically modified products will alter seriously. 

In 100 years, nanotechnology should become at least as ubiquitous as electricity is today. Beyond then, nanotech should blend quietly into the background, becoming part of the foundations of future human civilization - a technology that is very mature and is taken for granted by everyone. By the year 3000, all of the novelties of nanotechnology will have long since been exhausted -- everyone will know exactly what nanotech can and cannot do, much like clocks, compasses, and calligraphy today. By then, people (or their evolutionary descendants) will be utterly dependent upon nanotechnology for their very existence -- much as 99% of humanity alive today, who would perish in short order if all the modern inventions such as gasoline engines, electricity, computers, etc. were suddenly to vanish. As a result, we can surmise that by the year 3000, nanotech will be an extremely reliable, if almost invisible, technology. 

Nanotechnology will be developed as instrument of present economic systems. The major change of principles of global economy decrease radically the need of the technology. 

These advances are taking place rapidly with substantial funding in place and likely to continue; the changes will be incremental, but in aggregate revolutionary in potential. 

Nanotechnology & biotechnology are able to develop a life without giant energy sources. They need the great intelligence source only. 

It will fail in many of its commitments, but in long-term trajectory there will be real gains. 

Huge developments. 

Recent scientific research in nanotechnology indicates that it is certain to be introduced in the early 21st century. Billions of research dollars are now being in many countries. Self-manufacturing at the molecular level can obviously have a revolutionary impact on all aspects of human society including regarding space exploration and settlement. 

Nothing can stand in the way of this one, even public policy blundering. There is simply too much money to be made. The technology is right around the corner. Conventional applications (super durable materials, self-replicating machines, superconductivity, etc.) will be passe in 100 years. Biological applications, however - that'll scare people. 

Development of nanotechnology as the core of extropic technology. 

Probability is high. But it’s very important who and how will use it. The proper usage of knife is to slice bread, but in the hands of a killer the same knife could be very dangerous. 

Nanotechnology is virtually certain to be developed to commercial levels within the next 20 years. Long before the year 3000, we will be manufacturing entire finished goods by programming a replicator. That combined with the cheap, safe energy of question 4 will yield the "Star Trek" economy… Leaving humanity with the tough questions of re-defining money, re-defining work and a defining a purpose beyond reproduction and infinite growth. This technology benefits from current funding encouragement, but the current policy does not yet envision the consequences of its own success. This, combined with factor 3, will perhaps be the key issue of the second half of the next millennium. After succeeding so well technologically that our survival as individuals and as a species is no longer in doubt, what shall we do? 

Progress in nanotechnogy seems inevitable and unstoppable. 

In the development of nanotechnogy, the main question will be: How to develop this "small scale" technology on long term bases in the ethical way? What is right what wrong in nanotechnology? 

Less or equal to 2300 AD. 

Considerable movement in this direction but it depends on the research efforts and risk assessment. 

Science frontiers enlargement. 

Trajectory: with nanotechnology and with all its hybrid technology applications (combination of all kinds of conventional technologies in same device or creatures) a new species of artifacts will come about being in 500 years or so (see attachment 9). 

Benchmarks 

In medical applications, look for opposition from fundamental religious groups. 

1) Digitalization of the material goods upon which human society depends - food, clothing, shelter, toys, the instruments of manufacturing, etc. These goods become as freely available as music on the radio.... 2) Digitalization of the human body and mind, allowing people to rationally choose, and then actively design, their personal physical structure. The distribution of "human" phenotypes in attribute-space broadens almost exponentially.... 3) The physical dispersal or raw numbers of this diversifying human family expands so fast that the family encounters some limits to its further expansion - perhaps energy limits, or the speed of light, or even the sphere of expansion of another intelligent race that has also discovered nanotech. With resources now becoming more scarce, natural selection will begin to operate in earnest, to distribute available resources most efficiently to those entities that are best able to exploit them. 

2) 2020 nanotechnology is used widely by big multinational companies. 2050 nanotechnology has reached applications, which serve ordinary people. 2100 nanotechnology has become old-fashioned compared with new innovations in the field of technology. 

Positive benchmarks: microchips in surgical application. 

God complex, arrogant science, disasters, Brave New World! 

Positive: use to improve life and the environment. Also increase wealth. Some new methods could be harmful. 

Molecular transmutation. 

100 

Technology well developed, but used in ways that restrict human freedom (e.g., invasion of privacy or in weapons systems). 

2020 - first replicating man-made life.2040 - first thinking non-man made intelligence (using above). 

Nanotechnology products that work, first perhaps in manufacturing industry before medical breakthroughs which might take up to 500 years, for some of the present claims to be realized, if then. 

Common using of nanotechnology in computer industry. 

The first nanomachine by 2008. 

Nanotechnology is as ubiquitous as cathode ray devices were in the late 20th century. 

500 

Technology basically makes virtually all knowledge available to everyone. 

New style of work with energy. 

Biological applications are so prevalent that everybody's somewhat scared. We can become virtually anything we want to. Only religious fanatics are unaltered humans. These are dangerous, heady times. 

First synthetic life forms in 200 years. 

1000 

Humans have reached the limit of nanotechnology. 

Positioning and may be creating the molecules with better control. 

People (if you want to call us that) are absorbed by the phenomenon of existing. The mode is not much more important than the particular venue of a sporting event 1000 years ago. 

Low Probability Consequences 

Human race becomes functionally immortal. 

New medical technologies have unintended consequences, e.g. ultrasound as an aid to selective abortion of (mostly) females. Nanotechnology could lead to surveillance of individuals through nanotech implants and a frightening level of social control. Food produced by nanotechnology could be quite awful, e.g. all food tasting like glop. This is more of a high probability now I think of it. 

Horrendous new weapons (made possible by nanotechnology) bring an end to human civilization. 

Danger is to use NT in biologic sense it could be a good medicine, but a strong poison, too. 

Inability to contain and constrain the "dispersal" of such products to where they are neither wanted nor needed. 

Whether it will turn out to be possible to go beyond nanotechnology to picotechnology (i.e. manipulating the atomic nucleus, perhaps to achieve the reversible controlled transmutation of elements and freeing nanotechnology from the restriction of having to use whatever atomic elements are at hand), or to femtotechnology (i.e. manipulating quarks or other subnuclear components, perhaps to create new forms of matter or to obtain new sources of energy) is at present unknown -- and is believed by many not to be possible -- but if possible could significantly improve human technological capabilities. 

Totalitarian control of people with the help of nanotechnology. 

The risks of from nano-scale systems, including "bio-hazards", encroachments on personal liberties, etc., should be as carefully considered for these technologies as they are being considered for bio-engineering (e.g., cloning). 

Neuronal-connection communications. 

Accidents, uncontrollable technology, loss of human role/jobs in manufacturing process. 

Same as before. Domination. Oligarchy. Also, mechanical viruses. Richard Dawkins will be celebrated for his concept of meme. A stray thought, a stray photon -danger comes in small packages. Quantized packages, actually. 

Misuse of the production of new weapons 

Possible development of self-replicating machines. 

Uncontrolled access to the technological developments potentially dangerous. 

The new life forms, new kind of self conscious creatures of the new species, the high-tech, will start to wonder what is the purpose of humans, and they may either be able to find any answer to the question which so long bordered us humans. May be the high-tech then just put us to a human-zoo to await if they one day may be able to learn to know the answer, because they also believe in progress. And mean while they come on Sundays to see us with their offspring. 

6. Forms of Governance 

Trajectory 

Conflict, disorder, terrorism, and war likely to continue and become even worse as destructive technology becomes more freely available (including biotechnology). Effort to develop enforceable protocols for beneficial relations likely to be misused. Poverty continues because it is a relative term and some will always be worse off than others. Conflict continues to be an essential part of the human behavioral repertoire for adapting to changing conditions and maintaining evolutionary change in society. Efforts to promote peace may paradoxically prevent conflicts from being resolved. 

Decisions will be so short-lived that life itself will be back to force relationships. 

Global integration through institutions such as UNO, IMF, WHO, EU, in part stimulated by the emerging global market, will continue, albeit with ups and downs, while global communication between nations and cultures supported by the new information technologies will lead to better understanding and agreement about shared objectives and ways to implement them. New, more effective methods of governance are likely to be developed, aided by novel insights in complex, social systems. The danger is that individual states or organizations will reject the agreed-upon policies because they curtail their own expansion or seem to impose foreign values upon them. 

Going to participatory co-creative processes which manage time and content and filter quality: see Dialogue at: http://haven.net/haven/faq.htm. 

A wave-form trajectory. It is good to talk about such forms of governance as an ideal, but hard to imagine anything happening in 1000 years on the equity, order, and peace front globally, though different places at different times see their relevance, and others will not or do not. (Try talking gender and racial equity to fundamentalists of all varieties. 

Trajectory: very slowly increasing activity for the next 50-100 years. Recent history offers some encouragement in this area: for example creation of the U.N., collapse of colonialism and the Soviet regime, creation of some new governments with enlightened bases or prospects, etc. However, there have been other developments and trends that make it clear that mankind, in the aggregate, doesn't necessarily have what it takes to act in its own survival interest. Rationality may eventually prevail, but it will be slow a tortuous. 

Maybe economically rich countries will try to create something similar, but the reason will not be equality but economic power, nobody will want to give up its economic power. 

Lithium in the world water supply would effect a positive trajectory. 

The gradual acceptance of global morals will happen as part of the globalization process. Turbulence of unfavorable economic processes. North-South and East-West relationships after the phase when China and India have gained their full might in world affairs but before the phase when whites and blacks have been exhausted. Possible World War 3. The importance of local cultural factors diminishing and replaced by heterogeneous group of global sub-cultures. This kind of development does not necessarily cause positive affects. Large global catastrophes and threats might hasten the acceptance of homogeneous global values. 

There are numerous factors in the world today – particularly ethnic/regional nationalism that threaten to continue to reduce the cohesion of larger nations during the coming 100 years; if they dissolve, then the opportunity will be significant for one or more states to undertake acts of aggression (of various forms) to achieve their ends – this scenario has played out repeatedly during the past millennium. 

Appropriate form of governance must correspond to the factor 10. (A global ethical system of values). 

Just little groups of people will promote better form of governance. Economic interests will be even stronger in human relations. 

I do believe that governability of the world, of regions and of nation states will decrease and remain by consequences a major issue for the future. And a chance for local solutions. The development of governance systems which would ensure these goals is a high priority for all humanity as we enter the Year 2000. However, at present we are far from achieving such systems. It is likely that for humanity to survive and prosper in the new millennium such forms of governance are a necessity. Whether we will reach this stage of societal maturity in time is at present an open question. 

Great destruction of present forms of human social organization and governance and creation of global governance based on principles of holistic view of the world, network organization and redefining the role of governance in human life and human social organization. 

The advancement of economical and political democracy / national egoism and imperialism of the richest. 

IMHO this is the key factor. The only one that is truly important and able to change the trajectory of the other ones. In the next 100 years we’ll face the nexus – to change the way of our lives (to eradicate racism, ignorance, egoism and establish the society based on equal rights, peace, love and understanding within humanity and the whole Universe) or to extinct. I presume that majority of humans will understand this. They’ll change and achieve the higher level of being while the rest will stay unchanged on the polluted Earth with frustration and deprivation, because their eyes have opened too late. 

Unlimited Democracy only works when citizens restrain themselves. It only takes one Hitler to render it moot the first one to cheat wins. However a variation of current world diplomacy designed around one of the solutions to the Prisoner's Dilemma has the potential to yield peace-based world government. But that would require those in power to abdicate that very power (like the Founding Fathers did) and so is very unlikely, but is well within our control. 

The biggest challenge is new distribution of power: from strong national states to global governance as well as to stronger subnational regions (subsidiarity principle). These new forms of governance will happen in next 100 years I suppose. Above mentioned trend I see as "desirable scenario". But the world can be threatened by chaos caused by organized crime, religious wars, failed transformation of Russia, China and other former communist states to democracy. Following "dark ages" could last of decades of even centuries. 

The world as a whole tends to the global governance, but on the other hand there is real danger of world order disintegration. There are two sources of potential conflict: a) the growing difference between poor South and rich North b) emerging new coalitions: NATO versus Russia, China (maybe India), what became evident in the time of Kosovo conflict Consequences: Potential conflicts or arms races at least. Such process could lead toward the social decay on a global scale, because the solution of urgent social and environmental problems would be neglected or delayed. 

The main social question in this connection will be: what is ethical, effective and global enough way to develop the current democracy? It is obvious, that the current global trend is at the moment towards oligarchy concentrated power structure/ and dictatorship of expertise. 

We will not achieve this highly desirable goal – even in 1000 years – except in special enclaves. 

More conflicts but greater pressure for global intervention, with risks. 

A move to a higher level of consciousness. Short term thinking and materialist life style. 

Non lineal trajectory altered by different types of conflicts. 

Human groups of special interests of their own - whether legal or non-legal, humanistic or criminal - don’t give up their pursues in the near future but conflicts are emerging and spreading their turmoil around the world. This is also an area of double-unknown problems. 

At the moment some kind of direct communicative democracy seems most promising to manage conflicting interests. However, it must be constraint in order to prevent totalitarian interest of any groups to get foot hold and prosper. And awakening to a more sensitive ethical consciousness and awareness is need to become spread among human beings and accepted as a common value. 

Benchmarks 

Test alternatives, play and empower. 

Rate of establishment of "democracies" (of varied forms) worldwide. Rate of regional / local conflicts. 

2050 even larger cultural diversity than today. 

Positive benchmarks: Community organizations in urban slums. 

Politicization, struggle for justice. 

Global or supra-national governance on all issues that cross national borders, i.e., environment, global commons, communications, movement of people, etc. 

On of the main element of the future development should/ would be the "glob parliament" and it’s organization, which should cover whole the globe! 

More conflicts unless new attitudes are developed (Northern Ireland classic horror story). 

Positive: beyond the nation state worldview. Negative: narrow nationalism, tribalism and realism. 

Negative: overpopulation, racial conflicts, continued increase in state power. 

Deepening of globalization and Integration processes. 

100 

2050 the end of Nation States. 

The next 100 years are likely to see the equivalent of a "world government" albeit much more decentralized than present governments, and the permanent eradication of war. The concept of a nation state is likely to have completely disappeared in 500 years, while global management of society, economy and ecology will have become self-evident. 

As before, the task is to first make explicit the political nature of inequality, then work on ways to ameliorate it. 100 years wish-list would include inequality tackled by a combination of legal change, change in business practices, and education, wider media access for all. 

Similar situation as today. 

Molecular-scale computers. Atomic-scale materials; arbitrary length/diameter/twist carbon nanotubes in particular. "Mechanosysnthesis" or "assisted mechanosynthesis": spatially selective chemical reactions. Replicating robots (fka Santa Claus machines). Can be a biotechadvance. 

Destruction of present forms of human social order and governance, design of holistic, quantum and extropic economic theory as a base for new human social and economic order and new forms of governance. 

500 

The task is to secure the existence of human groups so that they are able to act in the face of a perceived environmental threat. Systematic analysis of various forms of governance to see which institutional arrangements have proved effective, which have proved vulnerable, with choice of better rather than worse ways of governance. As conditions change, need perceived for flexibility in forms of governance. 

A few world groups with different kind of vision but using the similar technology, lower population, lower poverty. 

Creation of new system of global governance with central mind based emerging network intelligence and deep decentralization of power, control and resources, new type of human culture. 

1000 

Either Utopia with various forms of local governance all working or, as now, some work for the General good of their constituents, and some don’t. 

Changing the world order due to out space, extraterrestrial contacts. 

Low Probability Consequences 

Messianic religious leader brings about profound change in human nature. 

That the world would be split up into two or more blocks with opposing ideologies, making global governance impossible. 

It is unlikely nor necessarily desirable that there will be one world government. 

New colonization of the world not by people but economically and politically. 

Grey goo- an artificial replicating system that converts many classes of compounds into more subunits of itself. Artificial virus-like machines used as bioweapons. 

Exhaustion of the black and white populations as result of low fertility and epidemies. Global threat caused by for example approaching meteor. 

Agreements between cities for social equity program beyond economic interest. 

Political obsessive compulsiveness. 

Increased terrorism, conflict spurred by groups who are against increasing ‘globalism’. 

The global self-destruction of mankind either by a global war or by an inevitable ecological catastrophe. 

Important to explore more inclusive democracy policies plus power/responsibility issues. 

Increase some exploration will help to challenge narrow nationalism. 

Global crisis generated by ideological, social, racial and or religious conflicts. 

Civil War in China, India-Pakistan War, World War, criminal take over of more states than today (Colombia), fragmentation of Russia, corruption spread. 

7. Forces That Have The Ability To Destroy Humanity 

Trajectory 

Some forces being controlled. Other forces, such as astrophysical phenomena remain beyond the ability of humans to influence. Impact of known diseases likely to decline, but new disease organisms will continue to evolve. The basics of human nature seemingly impossible to change. 

The technology will proceed faster than our ability to control it, although we will certainly try. 

One or two misuses (Pakistan, Formosa, ...) of nuclear power. 

Forces capable of destroying humanity are asteroid impact, nuclear war, and a new type of epidemic through extremely virulent, antibiotic resistant organisms. Neither of those is very likely, and each of them can be controlled to some extent, respectively by changing the asteroid trajectory at an early stage through nuclear explosions, stringent arms control, and careful monitoring and on-going research into all old and especially new infectious diseases. 

Depends which particular force that has the ability to destroy humanity. The trajectory is a straight line terminated by a Kerpow! e.g. if nuclear arsenal grows unchecked and gets used. Trajectory altered if all bombs defused. Or it may be that natural forces, e.g. with the natural end of solar system, could be forestalled, as some believe, through planning for humans and/or their non-human creations to settle elsewhere in the solar system and beyond, this task commencing sometime in the next 1000 years. 

Trajectories: with respect to man-made and moderate biological threats, continuing activity at moderate but sub-optimal levels; with respect to powerful natural phenomena, nothing significant during the next 1000 years. It is plausible to expect that enough of humanity might develop the motivation and methods to exert reasonable control over man-made threats such as widespread nuclear destruction. However, it is far less likely that humanity will ever have capacity to control forces of the types addressed in questions 1 and 2 or even biological epidemics that might be orders of magnitude more devastating than, say, AIDS. 

The man itself has tendency to destroy humanity. When he can control over himself he can control the processes which could lead to destroying Humanity. But this kind of human "intervention" will not be possible forever. Processes of destroying the humanity are working behind the scene. May be just now it is late to stop it. 

An all-out nuclear exchange would accomplish all of the above. Disorder, conflict, inequity- these are part and parcel of the natural order. I don't they will be going away anytime soon, nor should they. These are prerequisites of growth and complexity. 

The critical period will last about 50 years from now, during this period the destructive forces are running wild with decreasing capacity. Development of global moral codes is a contraceptive, which influences gradually. Control over large scale forces will improve, meanwhile the probability of unexpected emergence of this kind of forces (by small, technically skilled groups) will slightly grow. 

There is a question: is the Humanity itself sustainable? I think so. We have never been here. 

The interest in this topic will go up and down, without deep changes. 

Regional nuclear and biological wars in developing countries. 

As human technological ability increases so does the possibility of controlling both the natural and man-made forces that could destroy humanity. It is in the development of such technological means and the wise application of same that we could avoid a cosmic impact or counter global warming, etc. 

It just won't happen. Not in the next 1000 years, anyway. Each danger will be replaced by a new one. 

Control over destructive forces of human mind and technology, Nature, but emergence of destruction of Humanity from the Universe e.g. from extraterrestrial intelligence. 

The same thing as the previous question. 

If this question refers to external forces (earthquakes, asteroids, global climate change) then, as in Question 2, our technology can protect us somewhat. However, it is extremely unlikely that we will have the raw energy to deflect or control any truly global phenomena...even after 1000 years. If, on the other hand, this question refers to problems of our own making (pollution, loss of species, nuclear war., etc.) then the likelihood is good that governments will be able to control those events. The probability rests on the likelihood that we will develop the will to do so (see Question 3). 

That we may self-destruct (e.g., nuclear holocaust) is an ever present possibility. Cataclysmic events such as asteroid collision occurring within next 1000 years is not unimaginable, and less controllable. 

The growing, uncontrolled of: power of transnational companies and the flow of capital is the great; threat for stability of world economy and natural resources. b) The loss of control in the military area - growing number of nuclear states, unsatisfied control of arms (also nuclear) transports, possible misuse of such arms by terrorist groups of oppressive regimes. Consequences: the danger of local nuclear wars or terrorists attacks and the loss of natural and cultural diversity. 

What forces are being considered here? 5 (for human intervention priority) for those that are humanity related. 

These issues will be beyond our control. 

Eliminate weapons of mass destruction from control of nation states. Should be controlled by an international police force. 

Worldwide awareness of risks (increase of controls) and research and technology development. 

UN forces, EU in Europe, non-corruptive governments, NATO. Civil societies against any totalitarian and fundamentalist movements and forces against peoples' freedom of life under the constraints maintaining this freedom. 

Benchmarks 

A major use of a new weapon (probably biological) which gets out of control. A world government is formed. 

2050 the wide acceptance of global moral codes will influence deeply in the world politics and the accumulation of global social capital will properly catalyze the positive developments. 2200 major conflicts are no longer possible because the cooperative culture is dominant over the competitive culture. Minor conflicts will become as dangerous as today's major ones. 

Proliferation of nuclear weapons. 

Natural disasters. 

The ability to track and intercept threatening comets and asteroids. The ability to counter the impact and severity of man-made climate change. 

The strategy of sustainable living in a global dimension. 

Positive: nation states can no longer control their own economy or pollution over national borders. Negative: exploit fear of mass destruction by the public. 

Non lethal weapons, preventive and control systems and measures. 

100 

Understanding of disease factors increases dramatically. 

Within which nuclear disarmament happens, with luck. Space exploration continues if USA still dominant world power. Hard to see other nations emerging with pressing space desires. 

The man is seeing the danger, but makes nothing, cannot believe. 

Control over destructive forces of human mind. 

Disarmament. 

500 

New religions arise to control some of the human factors that could destroy humanity. 

It is late to stop destroying possibility - one more factor accedes - two many artificial power around. 

Control over destructive forces of human technology, control over destructive forces of Nature. 

Radical spiritual change or renaissance of mankind. 

1000 

We may not necessarily have powers to control, but would expect we might have greater knowledge of at least human psychology, if not knowledge of how to circumvent the natural end of the planet sometime in the remote future. 

The question has no sense. 

Low Probability Consequences 

Asteroid impact; significant change in solar behavior. 

Willful or accidental creation of dangerous viruses through genetic manipulation. 

Increased understanding leading to control (the control aspect makes this low probability) of human aggression by means of knowledge of brain function. 

High technology allows even small destructive groups endanger the whole of global system. Perhaps not even a low probability consequence! 

Demographic boom. 

Our level of technology or the use of it may make matters worse rather then better. 

The suicide / self-destruction / of civilization. 

Nuclear weapons in the hands of terrorists. 

More focused conflicts in asymmetric threats environment. 

8. Mental Maps Of Reality 

Trajectory 

This implies that "common ideals" are achievable, when humanity more appropriately requires multiple sets of ideals to enable adaptation to changing conditions. Effort to develop common philosophy for all of mankind likely to be extremely brittle and unable to adapt. I think we have parallel ideals, not common ideals; therefore N/A After the religious philosophy of the Middle Ages, and 19th century Newtonian mechanism, it is likely that a new consensual picture of reality will emerge, integrating the ideas of the different branches of science and culture, and based on the concepts of evolution, complexity and systems. New scientific and philosophical developments might again push this development off course, just like quantum mechanics or relativity theory questioned the foundations of Newtonian mechanics. Implementation of models for shared realities (like PANORAMA): http://www.ceptualinstitute.com/genre/benking/m-p/meta-paradigm.htm http://www.ceptualinstitute.com/genre/benking/ifsr/IFSRnov98pp.htm. 

Philosophy is not about seeking general agreement. The task of philosophy is to critique and to seek flaws in arguments, especially those with globalization tendencies. Trajectory therefore is the arrow fired vertically upward, returning directly to hit the archer on the head. 

Trajectory: ongoing, low level activity through the indefinite future. Plenty of admirable philosophies have already been created. The main issue is the extent to which they are adopted by major population segments and acquire influential roles in human affairs. Blandishments of wealth and power, differences based on ethnicity, race, religion, nationality, etc., have long-demonstrated capacity to motivate human actions totally at variance with the common interest. Self-interested coalitions of powerful, relatively enlightened nations with shared interests strike me as a more likely source of concerted, constructive behavior than emergence of some philosophy that will animate the bulk of mankind. There are too many people with too many sources of division. 

The philosophy will sure appear, not only one, but will not have the potential to influence above mentioned. It is not a question of philosophy. It is a question of connecting and collaborating of philosophy, psychology and science, may be some different science, that we do not know today). 

At the risk of sounding like a PC jingoist, diversity is much more robust, malleable, and adaptable than is a monoculture, whether it is wheat crops or philosophy. 

The high tide of crude materialism is already breaking down, though the process will take long. The emerging feminine worldviews will gradually infiltrate the present dominant masculine worldview. The mass population becoming more and more aware of reality makes everything easier. Although the research of cognition is improving rapidly, the fields of logic and epistemology are not improving as fast as they did earlier in this century. After all, it is very likely that "reality" in proper sense will never be reached. 

Human thoughts will be more and more materialistic. Only individual tendency might alter it. 

Any kind of brave new world even with positive goals has to be rejected. 

Today there is a considerable worldwide movement to emphasis unity and commonalties over divisive differences. Evidence for this includes the drafting of the Earth Charter and various Declarations of Human Responsibilities, Global Citizenship, etc. This movement will likely gain strength throughout the early to mid 21st century as the search for commonality continues. 

Policy can expedite the trajectory or delay it. Epistemology will be the fourth "r" (along with reading riting & rithmatic). 

Great Synthesis of Social Sciences / may be by Future Studies or Futurology /, design of new social science based on the theory of holomovement and implicate order /Bohm/, seeing without conditions /Krishnamurti/, social sciences as maps /Korzybski/, theory of dissipative structures /Prigogine/, theory of syntropic evolution /Fuller/, theory of morphogenetic fields /Sheldrake/, quantum economics, holistic economics, information theory of value. 

The philosophy of communitarism, the postmodern principle of tolerance, the renaissance of the ideal of socialism. 

Also important factor. I believe that one day new philosophy/religion will appear. It’ll prove all philosophy/religions are only branches of the one tree. Or the different pillars that hold the same roof of the Universal cathedral. It’ll be the start of the things described in my comment to answer no. 6. 

Unifying philosophy is not only unlikely (see factors 9 &10), it is also undesirable. If there is a unifying philosophy, history tells us that it is likely to Take on theocratic properties…it is likely to be forced on dissenters by a totalitarian regime (National Socialism, Holy Roman Empire, Imperial China, etc.) Diversity of opinions is stronger. 

Progress in this area is extremely slow, if the last 5 to 6 thousand years are any indication. It will take more than the next 1000 years. 

I do not suppose emergence of such quite new philosophy. But what I see as very promising is that science and religion will come much closer together and will help us to understand much better reality of life. I believe in next century (perhaps centuries) God will reveal himself more than in the past, will come closer to us. 

I do not suppose emergence of such quite new philosophy. But what I see as very promising is that science and religion will come much closer together and will help us to understand much better reality of life. I believe in next century (perhaps centuries) God will reveal himself more than in the past, will come closer to us. 

The mankind tends really toward the new world-view combining Western rationality and Eastern spirituality. But there are two traps on our way toward the universality: 1) the world as a whole could be overwhelmed by Western way of thinking and way of life in the process of globalization 2) the religious fundamentalism or ideology of nationalism could reverse all the process. Consequences to be considered: growing religious fundamentalism, clash of civilizations. 

It is a urgent need for the new scientific approach concerning the reality, which would create/make the bridge, between now dominating natural science and so- called human sciences. I handle this approach with the term: evolution of human consciousness. E.g. Barbara Hubbard has developed this "new dimension" of science in her books almost same way as I have. My main "thesis" at the moment is: the "evolutionary task" of the ego- structure is already over! The evolution of consciousness continues towards ethical consciousness, which will be the necessary and important intermediate stage in the way to the so-called ecological consciousness. Ecological consciousness will be decisive factor in the evolutionary test for the sustainable development of the humanity. 

Wishful thinking! 

Needs major new initiatives in this area – urgently. 

Use a systems approach leading to a holistic philosophy based on the overall environment. 

Unlikely emergence of really new philosophies. 

Sustainable development ethos, futures research, al cultural information systems and results from first ritual information systems to bit-internet. 

Benchmarks 

Willingness to stay real and concrete but in extra realms or scaffoldings (skin): http://www.thur.de/philo/Benking/extra_skin.html. 

100, 500, 1000 – relatively the same like today. The rapid change and break could bring the contact with extra-terrestrials or new science discoveries. 

2030 there will be a multiplicity of scientific worldviews and true dialogue between them. 2100 the feminine thinking has become widely accepted as basis of global morals. 2250 most of the people having totally different conception of personal identity and humanity than today. 2300 the human thinking takes over feminine/masculine separatism. 

Centralization, authoritarianism. 

The adoption of global charters of rights and responsibilities for humanity and with regard to the planet setting worldwide standards of behavior. 

The renewal of the scowling and education system in the spirit of the higher consciousness is probably the main objective oh humanity in near future. 

Much research done on this in the 1960/70 but ignored. Deter sense has developed this approach but ignored earlier work. 

Understanding the human development from information system point of view where not only this time is based on knowledge and information but all the others in the past in two to tree million of years albeit they are different in some respects. Benchmark. Expressing the human past in internet and getting internet to become self conscious entity - a internet grandpa and grandma for humankind. 

100 

Very greatly increased understanding of the neurological basis of human behavior. 

The next 100 years are likely to see the development of such an integrated philosophy, which is likely to be expanded and deepened in the next centuries 

Great Synthesis of Social Sciences, quantum and holistic economic theory, information theory of value. 

The unity of the dominant world religions. 

500 

Greatly increased understanding of human behavior enables humans to be controlled for purposes that today's society would consider inappropriate; freedom essentially becomes an irrelevant concept as government control over behavior becomes more complete. 

How the epistemological dilemma is handled in public forums will determine whether we live or die as a species. 

Radical spiritual change or renascence of mankind. 

1000 

Local human communities adapted to local systems of resources with relevant local mental adaptations. 

Low Probability Consequences 

Homo sapiens reaches a dead-end, but another species of Homo evolves as a more cooperative species that is global in its distribution. 

Philosophers will have a great time up to about 2010, but humanity will be faced with much more mundane problems, precluding philosophy as such. 

World goes into guruesque metaphysics and into sweet isolation and cocooning.. see dangers highlighted in: information war?: http://www.ceptualinstitute.com/genre/benking/humane-info.htm. 

The emergence of systems of belief that must be taken on trust, systems that provide such mental maps of reality, epistemology, and symbol systems that may find global acceptance, and that may help humanity behave in accordance with common ideals. 

New view on the man's life, may be forming new social system, end of economic tyranny, new sense of life. 

The rebel of the macho men, and criminal conspiracies. Major breakthrough in cognitive science. Verification of paranormal phenomena (or phenomena that are nowadays considered as paranormal). 

Neglecting of traditional religions. 

Backlash against ‘globalism’. 

Truth Is Whatever I Decide It Is. After All, I Am A God. (hear me roar…) Unfortunately, this error will be a fearsome reality for many more than the errant dictator, zillionaire or schizophrenic. 

Ideological wars of the militant fights for the cultural dominance. 

Information exchange is vital but national cultural boundaries prevent this. 

Bit storms of conscious entities of internet and chaos in internet. 

9. Collective Future 

Trajectory 

Efforts to reach a shared vision of the collective future increase, but fundamental differences of opinion prevent the vision from ever being reached. Instead, different human groups have different and localized visions of the collective future. However, certain aspects of the collective future may be globally appropriate. 

Over the very long term (500+ years) this is likely to emerge as most differences which divide humanity are eliminated. 

I do not see a collective future. 

agreement on using extra spaces to have extra common frames of references: http://www.ceptualinstitute.com/genre/benking/melbourne.htm as was "the" mandate from Rio Earth Summit 92. 

The trajectory is a balloon that floats in the sky born. along by unpredictable winds, but still managing despite all, to stay aloft. 

I would make essentially the same comments here as for point 8. 

The emergence will stay low, it won’t change rapidly. Only in case of some strike from the surroundings (space catastrophe, 3rd world war, contact with extraterrestrials). 

I could try to construct such a system. Rule One: Thou shalt not attempt to impose a global ethic system of "values" (whatever that means) and principles. 

The idea of comprehensive and shared vision is an idea based on monolithic worldview, which is yielding. In fifty years time it is replaced by acceptance of multiplicity of cultures, which are in fruitful interaction with each other without losing their special traits. Cultural diversity and multiplicity of worldviews will be a highly respected value as part of the sustainable development ideas. There will, though be a minimum agreement on the most crucial subjects to enable global moral code. 

The visions bear psychic energy for life, but their impact to optimal conscious behavior is far less possible, because of noise and uncertainty at all. The most impact goes towards philosophy and religion. 

It can slowly growth starting from school or from small companies. Changes of educational system might alter it. 

Unlikely to occur because of cultural differences. 

Activism, conscientization. 

Won't happen for close to 1000 years. Assuming it does, public policy won't be responsible. Individual decisions will. 

Emergence of new common shared of humankind based on the holistic view of the world and using emerging network intelligence of Internet. 

The strategy of sustainable living in a global dimension – the new authentic spiritual movements especially the anthroposophy. 

Like previous comment. Comprehensive and shared philosophy and visions. It’ll start in next decades and continue till approach of the nexus. 

Given the diversity of the world population and the increasing rates of change and innovation, it is very unlikely that a single shared vision of the future will emerge naturally. A shared vision might be constructed and enunciated by governments, but historically such things are out of date before they are published. More often governments end up documenting what they think the shared vision was two years ago. (Which does have value) Having said that, there are events that could precipitate a shared vision naturally. Such as, the opening of the space frontier to colonization, an encounter with an ET civilization, a near extinction event (such that those humans remaining are pressed to work together). 

We are a long, long, way off. Perhaps, a crisis of global proportions may yet bring humankind to its senses, but then, how long did that last, since the two great wars of this century? 

I do not believe much to "comprehensive, shared vision of the collective future". It resembles me communist (unrealizable) ideals. I believe in diversity of life, cultures, ideas,... which are in symbiotic interaction (which is desirable scenario again). 

The political and intellectual elites do their best to develop some vision of that kind, but most of mankind is influenced by future visions of religious and ideologies characterized with special, particular interests and views sometimes distant from the reality. This trend should be changed through open political discussion and education. 

As apart of consciousness evolution it is important to make both evolutionary and planned/ conscious steps for the higher and "better-than-now" collective consciousness/ awareness/ knowledge. Many meditative movements/ traditions and approaches etc. works continuously for this development and trends. I’ll estimate for my part, that in the future also in the brain research, the collective phenomena / factors will be taken in the considering much better /wider than nowadays. 

New disasters might begin to change attitudes – so far the process is too slow. 

The concept of H.G. Wells "The open conspiracy" is vital. This is being reprinted in December '99 with an introduction by Warren Wagar. 

Increasing of mutual knowledge and interdependence. 

Benchmarks 

Ability to se potential of imagination and modern communication technologies. 

2020 multiplicity of scientific worldviews accepted widely. 2050 a minimum of global shared visions enable the global moral code acceptance widely. 2100 cultural diversity protection programs guarantee the multiplicity of worldviews. 2200 feminine worldviews have become dominant. 2300 the human thinking takes over feminine/masculine separatism. 

Positive Benchmarks: participative budget in city management. 

Environmental awareness, human security awareness, higher consciousness. 

The advent of the Web has enabled shared visions of the collective future to be a possibility for the first time in human history. It is highly likely that such shared scenarios will be increasingly developed by individuals, groups and communities transcending cultural and national boundaries well into the 21st century. 

Wells suggested a small elite to challenge out of date views with new ideas. 

Not easy to measure. 

Occasional emergence of relatively strong fundamentalist regimes. 

100 

Distribution of wealth starts to become more equitable. 

Recognition of necessity for human solidarity across different belief systems on the necessity for international aid; the recipient countries varying according to the impact of climate and other change. 

None. 

New common vision of mankind as one whole with respecting own individual trajectory for each individual person. 

500 

By this time, mechanisms for effective solidarity could well be in place. 

The view of Man to his life will be changed by new discoveries in the field of probably physic science. 

Clearly needed, no agreement on anything but the desire for collective survival. 

New global social order based on common vision of humankind as one whole and respecting right for own trajectory for each individual person. 

1000 

Change in global rate. 

We have, we are, one vision. Now, the question is how we do it, not what we do. 

Low Probability Consequences 

Misuse of "virtual worlds which create dream and fear worlds. 

The question could be read as implying that comprehensive and shared visions are identical visions. I do not see the quest converging on one answer, but the low probability consequence may be that it does. 

An enhanced sense of meaning and purpose at the individual and societal level. 

Increasing communication problems because of the cultural diversity. 

Collaborative and partecipative institutions at all levels. 

"Infotainmnet", multi-media productions presenting future scenarios on the Web and other new media formats. This would eventually have a major influence on traditional media such as film and television in terms of "visioning" of the human future not just in space but on Planet Earth as well. 

Failure. 

Much more effort needed to make progress in this area. 

Failure to influence decision makers and the public. 

10. Global Ethical System Of Values 

Trajectory 

The only hope here is through religious leadership, which does not happen through funding. Research may enhance understanding of how religious movements get started, but are unlikely to lead to the new religion. 

Yes, but it will be ethics tied to market and marker forces. 

What is the foreseeable trajectory for this factor and what might alter it? Globalization of the economy and of ecological effects will force nations to agree on a number of standards of behavior. At the same time, increased intercultural communication will decrease the differences in point of view while the emergence of a shared philosophy will provide a basis for a shared set of values. 

See "Panetics" (Ralph Siu) and other extra to economic frameworks ordering and decision support systems. 

The question about a global ethical system implies a trajectory of convergence from present different systems towards a point of general acceptance. As with the question on philosophy, I doubt such a convergence towards one point of view will happen in the thousand-year future, and doubt its ultimate possibility, given the nature of knowledge. I selected one issue, trying to imagine an outcome, within a thousand years, of acceptance of the idea that war is wrong. What might assist in the global acceptance of the view that war is wrong is work on perceiving the causes of violence - changing the way people perceive the world so that wars about identity politics cease? 

Trajectory: low level, ongoing, inconclusive efforts for the indefinite future. So far as I know, many of the same values and principles underlie the world's major religions and democratic governmental systems. To that extent, they're already generally accepted. However, they find expression in divergent beliefs, religions, dogmas, rituals, cultural norms, laws, etc., that often divide rather than unite. Emergence of a single religion or outlook with broad enough acceptance to become dominant seems increasingly unlikely. The Internet, etc., provide means for propagating endless alternatives. I don't see forces strong enough to generate consensus out of chaos. That was easier when kings and potentates could force their subjects to adopt particular views on pain of death or worse. 

The similar as in the preceding factor’s trajectory. Only faith can bring back ethic values in front of man’s interest. 

A minimum global code of ethics, dealing only with major problems will develop on next century. Commercial totalitarianism and new populist tribalism try to obstacle it and manages some time to resist the demand of global morals. 

A bottom-up process, but it will not reach State international relations. A global economic collapse might alter it. 

There is currently a major movement in many areas of society toward a generally accepted system of global values and principles that would be a broad and fundamental ethical foundation for individual and group behavior. Such documents as the Earth Charter and various Declarations of Human Rights and Responsibilities are evidence of this attempt. This impetus will increase as the threats to humanity mount in the 21st century. 

Outlook good. 

Emergence of global ethical system based on the holistic view of the world and respecting individual rights. 

As in Question 9, given the diversity of the world population and the increasing rates of change and innovation, it is very unlikely that a global ethic will emerge naturally. 

I believe in basic set of (human) values that are explicitly or implicitly present in all cultures and can be accepted by people of all cultures (perhaps not by dictators in some regions but by people living in this region). Problem is how to define this basic values and how to implement (or even enforce them) globally. This can be challenge for next several (2 - 3?) centuries. 

The all mankind tends to accept the Western idea of human rights, the dialogue among world religions is developing rapidly. The tolerant attitude toward the cultural diversity is emerging in the process of universalization. But on the other hand there is problematic come-back toward the traditional values - for example the system of Islamic law (sharia) is accepted in the growing number of Asian and African countries. The dialogue among religions is great challenge for coming century, because the common values are inherited in the most of world religions. 

Even though there is a urgent need to develop ethical consciousness in very wide scale I am quite pessimistic whether this will happen in reality itself (see. my a.8). This is the reason, way I’ll give to this question the probability3. (Obviously 2. should have been even better estimation!). 

More commitment to the need to make progress in this area. 

Wells is correct in that a small elite should explain this approach. This is Wells' word and brain using the internet. 

Shared prioritization of positive common values present in all major cultures and philosophies. 

A difficult one stoned by conflicts of values and interests. 

Benchmarks 

Accept Panetics for one country a.s.a.p. 

2050 the acceptance of global moral code causes a problem of it having potential to become a new totalitarian religion. 2100 the difficulties are won and the minimum global ethical system is continuous development process in multicultural dialogue. 2200 new worldviews have been invented and enrich the global heritage. 

Normative revolution for ethical international assessment of governs and companies. 

Domination, authoritarianism. 

Implementation and enforcement at an international level of such documents as the Earth Charter and adoption at every level of numerous societies. 

No easy measures or benchmarks. 

Promote the world brain concept. Failure of the public to understand this. 

Increasing role of international organizations and agreements. 

100 

Religious wars between Muslims and Christians, Muslims and Hindus, and other religious conflicts. 

2050 - The end of face value money. 

Groups such as Global Action to Prevent War work on a variety of fronts: political and scientific/technical in order 1) to change the path of hatred and 2) the technology of disarmament. 

We know we need it, but we constantly fight over what it is. 

Emergence of global ethical system, list of human rights and obligations, space for development for each individual person. 

500 

Destructiveness of wars leads to greater tolerance, especially as different religions become geographically separated. 

We know what it is, if we could just consistently do it (we're awfully self absorbed, you see. 

1000 

We do it, we don't even think about it anymore. 

Low Probability Consequences 

A convincing messianic leader emerges. 

If agreement cannot be reached, there is the danger of a splitting up of the world in 2 or more opposing blocks with incompatible systems of values. 

The possibility of success, in the words of Immanuel Kant a right violated in one part of the world is felt everywhere by the year 1000. 

Because of too little worldwide dialogue the global moral code has been made too extensive, too tight, and too rigid. This causes rebels against it and deviance from it. 

Eradication of poverty. 

A clash between secularly defined global ethical values and principles and traditional religious values. 

Failure. Biggest risk area: next 250 years. 

Failure to move to a worldview which must happen. 

Tension in wide social sectors due to concentration of economical power in forces with non-humanitarian ethic. 

11. Human Genetic Engineering 

Trajectory 

Human genetic engineering is already reasonably well developed and continuing investment will significantly increase the applications of the technology. One result will be an aging population, requiring a reduction in the reproductive rate in order to maintain balance between people and resources. Conflict between age groups may increase, as younger people may not have opportunities to realize their potential; but cultural means of controlling such competition may develop. 

It does not matter if it is genetic engineering or some other control mechanisms, this is almost assuredly going to happened over the next 100-200 years. 

The temptation (already) is too high. We will be swept into a genetically engineered future. 

Increased understanding of biology and the role of genes will make it possible to change almost any aspect of our body and brain. In the short term this will trigger a number of deep discussions about what should be done or not done with this almost limitless power. These discussions are likely to be resolved with the emergence of a shared philosophy/system of values. 

A spike trajectory at least for medical implications for control of some medical conditions, but not all. Spike itself gets spiked as new diseases emerge as old ones conquered. 

Trajectory: significant activity already underway which is likely to increase rapidly over the next 10-20 years and maintain steady growth until most of the issues have been addressed. That could occur within the next several hundred years or not until well after the end of the third millennium. Evolution of this subject will pose a large number of issues with moral, ethical, and survival implications. Polarization of opinions on, for example, birth control and Dr. Kevorkian's ministrations show how difficult it will be to hammer out consensus and collective responses. Genetic engineering will create big trouble in River City. 

The use of HGE is getting increased. Funds and public agreements or disagreements with this kind of influencing of human could influence the speed of development. 

"Disease" (at least the 20th century conception of it) will be eradicated during the 21st century. 

Involuntary aging will also be eradicated, in the same time frame, since aging is really just another disease. Human characteristics will be readily modifiable by individuals on a timescale of at most days, and perhaps only hours or minutes, via nanotechnology. Classical genetic engineering and biotechnology will be obsolete once nanomedicine becomes widely available -- possibly in the next 20 years but almost certainly no later than the mid-21st century. 

For a few decades efforts are made to develop human engineering an instrument. It though appears to be too expensive and too dangerous a tool and its use gradually restricted to a minimum of cases. Mind over Matter! Humankind will find new ways to control its corpses because it seeks freedom from all binds. The use of human genetic engineering might cause conflicts between cultures accepting its use and cultures banning its use. Restrictions wont prevent its emergence in a form or another, although large scale use might be prevented. 

There may be a conflict between rich users of genetics and poor naturalists. The mankind uses genetics in some way the whole history, without problems. The main paradigm today is to construct better species inside of given environmental conditions and tomorrow perhaps comes an attempt to construct better environment for/using-the existing species. Perhaps in the future the scientists will not create better potatoes, but they will chose appropriate potato from genetic database plus appropriate bacteria, insects, etc. to live together. This method is today more complicated, as we compare results from Project Biosphere and Dolly. In practice: if you want to construct new appropriate computer or a build new business company, there is no need (in general) to begin with development of electronic parts or training teenagers - the reality is full of completed species and it is a question who is the right one for what. 

It will grow not so rapidly because of the control of Pharmaceutical companies. 

The 21st century will see huge advances in genetic engineering and in all its potential consequences - both positive and negative on society. It is highly likely that "Super Humans" will be created in a test tube by 2025. A human clone by 2005. Misuse of these powerful abilities may cause a societal backlash. 

Fast. Incredibly fast. Thermonuclear war. 

The life span of human being will be largely extended and main diseases nowadays will be controlled or completely cured. 

The application of human genetic engineering or prenatal gene therapy is certain to occur within the next century. We already could do this to change some genetically transmitted diseases, it is just a matter of time before we begin to apply these techniques in the womb. And as our knowledge increases the number of things that we can alter will increase. What parent wouldn't want gene therapy to repair incipient diabetes in their unborn child? Funding is not required, this technology is so desirable it will happen regardless. The ethical issue arises when this technology is used to make 'improvements', in the immune system functioning, intelligence, body type, hair color, etc. As I state in Question 14, I believe that this technology will be used in this fashion almost as soon as it is available. 

The successful mapping of the human genome will open doors for greater human self-intervention, including biological self-design. 

Opportunities emerging from these developments are overwhelming but we should be very much aware of "darkite" (abuses) of this development. Genetic engineering can become "timing biological bomb", perhaps much worse than nuclear weapons. We should not try to "play God", we should consider life always as miracle and gift, not product of our activities. 

The evident progress of genetic research could be slowed down by growing opposition of ecological or religious fundamentalists. Consequences: The real danger of misuse - "programming" people or creating "new people" for the purpose of army, economy, totalitarian ideology and political power. 

More resources – less focus on risks and more benefits. 

As new technology becomes more powerful it can be used for good or for ill. 

Rapid pace of sciences and technology. 

Benchmarks 

2020 human engineering has become an instrument of commercial interests. 2050 global code tightly restricting the use of human engineering is accepted widely. 2100 human engineering has become a tool with low importance in global scale. 2100 exclusive products. 2400 made available for all. 2900 considered self-evident tradition. 

Control on typical elderly diseases (eyes, ears, etc.). 

Controlling diseases may happen; however, we all should die! 

Human lifespan extended to 150 to 200 years. The conquering of numerous genetic diseases. Humans born with genetically enhanced intelligence, physical prowess or both. We would likely not recognize the genetically altered human being of the Year 3000. 

Positive: the disease of Hart and Hypertension, cancers, and main infectious diseases will not be the dominance disease to human being (in 100 years), new born infants will be genetically healthy and intelligent, human memory capacities will be greatly expanded (in 500 years) and human brain could restore all information of their ancestors and therefore to completely change the meaning and tasks of education (in 1000 years); Negative: some ethical, moral and legal problems will be caused and new kinds of crime will be emerged. 

See Wall Street Journal 9/9/99 re: Genetically Engineered super-intelligent mouse. 

Possible to establish some index of "progress"? 

Cure for cancer and other diseases. Links with nanotechnology if could make germ warfare much more effective. Also GM food could destroy organic farming. 

Control disease. 

100 

Reasonably complete understanding of the human genome. Average human longevity increases to 150 years. Biotechnology develops capacity to grow new human organs on demand. 

Same as Q5 above: 2020 - first replicating man-made life. 2040 - first thinking non-man made intelligence (using above). 

Understanding and some therapies for diseases caused by genetic mutations, with new vaccines against infectious illness. Understanding of what it means to be human embraces the notion of a genetic identity. 

Recognizing the human DNA, recognizing genetic reasons of many illnesses, problems with cloning and human rights, ethic war against changing the human characteristics and cloning. 

By 2012, everybody knew this was the age of biology. Third graders recite the engineering pyramid: Mathematics, Physics, Chemistry, Biology. 

500 

Technology to control human characteristics fully developed, but causes backlash by those who value freedom (perhaps led by messianic religious figure). 

Some progress on the topic of the causes of aging, some success, but not to the stage of immortality. 

Commonly genetically solving some of illnesses, cloning is usual technique. 

It's done. Humans can become anything they like, live for all intents as long as they like, behave any way they would like. Science has given us the raw materials. Biomedical engineering has provided the craftsmanship. The absolutely huge field generally still called "neuroscience"--linguistics, philosophy, systems modeling, organization of "consciousness", post-synaptic cascades, artificial life (which necessarily has a quasi-neural architecture), etc--has remained the hottest and most rewarding (and reviled, by some) human endeavor. Even today (2500 AD) when genetic engineering has triumphed on the quantum level, the field wistfully called "neuroscience" holds sway over the question of whether we survive another 500 years. 

1000 

Immortality. 

Humanity will have powerful tools that may be used to fight disease, but that may also be used for new forms of unwelcome biological control of human life. 

Rebuilding "lost" parts of body genetically. 

Finally, we can put this one to bed. The end of dissention came just in time. This ringing in our ears has been replaced by the passionate need to rejoin the cosmos - to traverse the gap between "everything" and "one thing" from which individual life has always sprung. The ancient prophets might have said we want to die so that we may live, or be last so we may be first, or some such dualistic euphemism. 

Low Probability Consequences 

Different strains of humans are cultivated for different kinds of tasks, with different levels of intelligence assigned to them; leads to speciation within our genus. 

The emergence of dictators with desires for social control though biological control. 

Misuse of technology leads to creation of ‘slave classes’, i.e., Huxley’s Brave New World. 

Eugenics. 

Misuse of the production of the new weapons. 

Clone technology might be wrongly used on man himself and cause severe social disorder or even goes out of control and therefore destroy the whole world. 

"Genetic sabotage" -proliferation and spread of genetic errors by those with minds no less devious than manufacturers of computer viruses could be a powerful weapon of the future. 

The negative effects are high not low. 

Risks of damaging side effects likely to outweigh potential benefits. 

Extended use of genetic engineering in non-ethical applications. 

New disastrous creatures developed in labs. Lost information which is now stores for us in genetic diseases and "abnormalities". 

12. Conscious-Technology 

Trajectory 

Development in these fields makes it feasible to develop new types of technologically augmented human beings, but this is so profoundly in opposition to the religious and ethical standards of people that it leads to a backlash against such technology. The technology has no particular benefit for our species. 

This is one of those "fast will eat the slow" things, with all the usual consequences for the rich getting even richer. 

Machines levered human power; on-chip technology or imbedded intelligence will unburden mind. 

With ever more efficient technologies for communicating and processing information, the boundary between brain and external aids for thinking will practically disappear, so that computers and communication interfaces will feel as if they are an integral part of our personality. In the longer term, the effacing of borders between brain and computer are likely to also lead to an effacing of the border between individual, computer-supported brains, leading to the emergence of a collective mind or "global brain", an integrated thinking, conscious being with an overall world view and sense of purpose. 

See frameworks shared realties and references above. 

Continuation of a trend already in train, with new ways of augmenting humans and helping those with disabilities. Still a disjunction between technology and human consciousness, if not between technology and machine intelligence. Trend is for augmentation, but with discontinuities still. 

Occurring of new illnesses due to change of genetic code - not previously predicted by scientists. 

Totalitarian global control of people by the rich with the help of human engineering. 

Transplant of brain. 

Brave New World! 

Man and machine will likely merge by the mid 20th century. The ‘cyborgs’ of 20th century science fiction become a reality. Brain ‘chip’ implants, enhanced body parts and senses, etc. 

This is the agenda in a nutshell. 

Great Technology Synthesis - design and emergence of new extropic /syntropic/ technology including technology of mind, cyberspace, human social and economic organization and harmonization of role of technology with humankind and nature. 

This technology is in its infancy. We still have no direct evidence that major changes are even possible. However if it is possible then it would be extremely high impact. Technology applied to consciousness has the potential to change all the rules by changing how we think, what we perceive and what we want. Funding of this technology has leverage and could expedite its development. However, this technology is intrinsically low-energy, low-cost. It could be developed with very limited resources at any university. Consequently, if current early explorations prove fruitful, it is likely that the technology will progress even in the absence of funding. However, it is also likely that if that were to happen the first applications of the technology would be chaotic, rebellious, and anti-authoritarian (like the Internet or "designer drug" culture). An early policy position and funding could allow more control of the future results. 

More likely achievable towards end, than beginning of the next millennium. 

My crystal ball is too cloudy here. 

All of these will happen but must be controlled when they are ready to be marketed. 

Could have four reaching effects but these are unlikely to be beneficial unless people everywhere get on better together. 

It belongs to the idea of "Life Beyond Information Society", and human made non-human life.

Benchmarks 

Accept and test more (CONDORCET) we should try and test everything when in danger - definitely with control and check and balances. 

Establishment of Negative Cultural "Ideologies". 

In 2050 the anarchistic experiments on this field are tightly restricted, and the emphasis turn towards full development of existing human resources. 2100 new dimensions of human resources have been discovered and taken is use. 2400 the people consider, that last 5000 years, except the two latest centuries, have been a vast degeneration of human species and create museums to conserve the contradictory good-bad dimensions of those ancient dominant cultures. 

Thinking PC. Intelligent robot in dangerous works. 

Control, domination, racism. 

Much of this technology already exist so it will be the widespread appearance and acceptance of technologically altered humans that will be the first benchmark which may occur by 2020. After this it may become the norm rather than the exception. The human being of the Year 3000 may be primarily machine. 

Possible to establish a benchmark – but what would it mean? What use are they? 

Could form the basis of a world civilization with a high standard of living but must be shared world wide so no information rich and poor. 

100 

Fast here. In fifty years we shall have undergone several quantum intelligence jumps. 

Technologies that aid those with severe disabilities to gain more control, with some restoration of function. 

Especially development of robotic systems, diagnosing methods, moving robotic technologies, etc. 

It is a turbulent reality; policy issues center around it. This is the key time for policy makers and ethicists. 

Age of Great Technology Synthesis 

Misuse of the production of the new weapons 

Information technology from 2000 to 2050 and then the conscious -technology period start emerging. 

500 

Perhaps some form of implant for young men who seek thrills through augmenting the healthy body. 

Computer mind is reality new kind of "being" android. 

Policy effectiveness is well and truly dead. What's done is done. 

Emergence of singularity and harmonization of impacts of technology on humankind and Nature. 

The rise and development of a new civilization of humankind based on the continuum of technology and consciousness. 

1000 

Unimaginable change. 

Hardly to strictly differ human beings from artificial-humans. 

Technology for expansion to the Universe and other Spaces. 

Low Probability Consequences 

Loss of identity. 

Some individuals may not wish to be integrated with the technological-social web, and continue to live in a more traditional way, making them unable to comprehend the complexity of the actions and decisions of the global mind that surrounds them. 

Over-control and leaving individual right and variety behind. 

What if knowledge lost about how to fix machines? 

What we today consider the core of "being human" may seem quaint to the augmented beings of the year 3000. 

The computer mind can begin to control the human beings, and may be, eliminate them. 

Criminals with affluent resources control people with the help of the humanoids. 

Humanity controlled by "future Bill Gates". 

Brave New World! 

A race of technologically enhanced "humans" dominating those not so enhanced. 

Avarice. Hate to keep referring to this, but if anything gets us in this respect, it'll be our old nemesis, greed. 

E.g. the concept of a global warrior. 

"Cyborgs" taking over the earth – will they count as "humanity"? 

Side effects – largely associated with abuse of power. 

Neural networking challenge brain work. 

People’s fear of "grandpa" internet - a conscious internet network. 

13. Increasing Intelligence 

Trajectory 

Increased understanding of the various factors that affect the relationship between people and the rest of nature leads to greater adaptability. This may be the most optimistic and positive trend over the coming millennium. 

Not us; but controlling increased intelligence, yes. 

Individual intelligence will continue to increase, as it has over the past 100 years (the Flynn effect), thanks to better education, health care, genetic manipulation and computer support. Collective intelligence will require the development of new scientific insights and technologies, as well as the afore-mentioned shared philosophy and values. The main issue is whether intelligence increases will be able to keep up pace with the increased capacity for information-processing and problem-solving demanded by a world that gets ever more complex ever more quickly. 

I see this as a slight trend, but 1000 years is a short time to alter humans to this extent by some kind of mechanical or biological means. 

Scientific advances concerning intelligence-controlling genes, brain processes and chemistry, etc., should be a significant accomplishment over the near term (5-20 years) and accelerate continuously for a long time. Positive effects, with the practical result of actually having people deal more effectively with unexpected problems, will lag the scientific advances by many generations. What people do with their capacities is profoundly influenced by cultural forces, economic and other imperatives. There is little reason to expect that enlightened self-interest will dominate over less constructive forces during the next several hundred years. 

It differentiates according the kind of intelligence. But as a whole I suppose the intelligence will remain the same. Only some new discoveries in the field of psychology and parapsychology could change it. 

The concept of intelligence is dramatically changed in the dialogue of multiple cultures and worldviews. The new intelligence concepts allow development of new forms of intelligence, and more full use of human resources in the long run. Also: The training of human potential is dramatically enhanced. 

Increasing individual intelligence is not important, but the collective intelligence is small. Seems that many people refuse to increase their intelligence - it might be the result of their life conditions plus genetic and cultural programming. To increase collective intelligence, the collective consciousness must precede it (I mean)! For example the totalitarian communities seem to be collective unconscious. 

There will be very slow changes. Education and practical training might alter it. 

Knowledge at the scientific and technological levels continues to increase exponentially in the 21st century – doubling every few years. When brain implants are available to enhance human intelligence (possibly by 2010) the ability of human beings (if this is still the right term) to deal with complex and unexpected problems will greatly increase. 

Unstoppable, and as I have said, going from the collective to the individual (fiercely) and back to the collective. Bad policy in the next 100 years will haunt us like a deformed cuticle. 

Emergence of network intelligence of Internet, human economy and society, emergence of singularity in networks. 

As in Question 11, this technology has already reached the "point of no return" and once realized has high potential impact. And while this technology is much less open to cultural/recreational use or abuse than cyborg technology, it is still not an unmitigated good. Intelligence does not imply wisdom or morality (recall that a great many of Hitler's SS were PhDs). And there are the social structural issues... This could easily result in a real Permanent class system or, in the extreme, the construction of an artificial species. Early funding and policy could provide guidance. 

Genetic manipulation to increase intelligence is certainly conceivable. 

Perhaps even "steered" evolution" is in front of us - not just biological evolution through genes mutations but conscious and steered social evolution (which is much faster than biological evolution). 

There is enough intelligence in the human kind, the problem is its use. Most of people have no or very limited chance to use and perform their intelligence for good purpose. In the industrial countries the human intelligence is sometimes misused for military research or sophisticated (but from the perspective of future quite senseless) economical transactions or advertisement brainwashing, in the third world it the human potential quite neglected, not appreciated. Consequences: This trend could be changed through reorientation of values and worldwide free access to education (and creating new job opportunities, of course). The growing unemployment is great danger for human intelligence in general. 

This is reasonable in theory but what is really important is the trend in the Emotional Quotient – this is highly problematic. 

Neural networks will not replace the brain but will challenge and improve decisionmaking. 

Failure of "survival of the fittest" will lead to decreased intelligence on the whole. 

Increasing knowledge of worldwide scales processes and associated threats (natural, antropogenic and still universal). 

Benchmarks 

It’s really improvements in foresight vs. reaction time (which includes time to reach and implement a consensus). 

2050 the concept of intelligence has got new content and the development of new forms of human intelligence starts. 2100 human intelligence resources have doubled because aforementioned process. 2200 the present intelligence concept ha very limited applications. 

Control, domination, racism. 

Increased networking of individuals and groups working together on joint problems. The first brain ‘chip’ I.Q. implant available. 

No benchmark – just a slow deterioration. 

Intelligence trends could be monitored but this is of limited value without it being integrated into a context. 

Use of worldwide communications could result in a shared world culture. 

100 

Better understanding of the factors that affect human intelligence enable all humans to increase their overall intelligence (though of course the normal distribution of intelligence will remain, with the mean IQ being 100). The problem is that no particular relationship between intelligence and ability to deal with unexpected problems necessarily exists, nor with high ethical standards, nor with "happiness". Greater intelligence can lead to over-specialization. 

Autonomous, self-repairing, self replicating intelligence devices. 2030 in homes. 2050 on the battlefield. 

Greater understanding of brain function and structure, with perhaps new brain expanding drugs of more use initially for people with brain disfunction e.g. Alzheimer disease. I see this a bit like the steroid story; some people who are ill benefit, and are prepared to suffer the side effects. Those who are healthy ultimately lose their health through wrongful use. 

The same like now. 

Emergence of network intelligence of human networks, human organization and society. 

500 

Better understanding of processes in brain, but without special increase of intelligence. 

Emergence of singularity in human networks. 

1000 

Perhaps by now the drug technology may be able to augment the healthy as well as treat the ill. 

Not increase of intelligence, but its new understanding thanks to contact with extraterrestrial or parapsychologic and physical discoveries. 

Low Probability Consequences 

Expanded intelligence isn’t everything. Some problems have social solutions where the will to succeed matters more than the intelligence of the actors. An over-emphasis on intelligence above other factors can lead to terrible distortions in social policy, as with Nazi ideology. 

Fact and fiction are mixed in the new intelligence concept, and as result of it the intelligence begins its degeneration. 

Increasing general sense of responsibility on the future of Humanity. 

God-complex. 

Widening gap between the intelligent ‘haves’ and the less intelligent ‘have-nots’. 

Probable but not important like previous Q. Consequences – rise of new "race". The augmented human beings could account themselves better than "ordinary" humans with all the consequences the racism brings. 

Today the problem is not so much one of intelligence and emotional stability. 

Fear of change and new developments. 

Unscrupulous utilization of this factor. 

14 Conscious Evolution 

Trajectory 

Some attempts to profoundly change human nature will continue to be made both by the well-meaning and the control-oriented. No evidence that a more spiritual holistic-centered consciousness would necessarily indicate an improved human condition. 

A more holistic consciousness is likely to be the automatic side effect of the previous factors (shared values and philosophy, increased intelligence, conscious technology, etc.), whether it is consciously attempted or not. 

Awareness Education about scales, proportions, consequences, and patterns. 

I prefer to interpret this more as the attempt to develop a concept of the ecological self, i.e. the individual conceived as the individual, the self perceived in relation to the environment and the community. (The environment may include the cosmic environment.) I see the trajectory here as a herky-jerky process, one step forward, one and a half steps back. 

Artificial (machine) intelligence will probably be the key factor. 

Trajectory: there will undoubtedly be attempts (as there have been), but results will be inconclusive for the indefinite future. Consciousness-raising and subordination of self-centered orientations in favor of the common good have been around for a while. Substantial reduction in slavery, air and water pollution, mistreatment of animals are examples of some beneficial results. I am skeptical that real spiritualism, as differentiated from growth of cults and sects with claims of spirituality and minimal delivery of it, is likely to prosper over the next 1000 years. Underlying human behavior is a strong constant. 

I do not believe this could happen in global to this civilization we are living in. Only war, extraterrestrial, scientific discoveries could change it. 

The new scientific worldviews show, that the question is wrongly set. The demolition of economic and political structures, which have created the self-centered consciousness liberates other, more humane and more relevant traits. Accumulation of totalitarian tendencies both outside and inside democracies can obstacle this development for some time. 

It is likely enough that there will be various efforts in the next 1000 years toward conscious evolution, but they are unlikely to seek a uniform goal for the "perfect" human type such as is suggested in the question. More likely, humanity will risk fracturing into even more sharply distinguished subgroupings than is happening now. 

See previous factor, the 13. and 14. are bounded from my scope of view. 

It can evolve just at individual level. 

Awareness, socialization, collective efforts. 

The evolution of consciousness from individual egocentric to a holistic universe-centric would be a key factor for the future of humanity over the next 1,000 years. The advent of the Web will greatly enhance this process. 

Public policy can have a great impact on what is taught and what is perceived to be important, but the actual attempt to evolve human consciousness is simply too big a job for any centralized authority. Human consciousness is a collective point of view. From start to finish, point of view is at the center of being an individual life-form. Policy is important, but let's face it—politicians—and I'm talking about the good ones—are society's executive secretaries. 

Transition from entropic stage of human evolution to syntropic stage of human evolution, design of quantum and holistic economics, control over economic and social power of human organization, redirection social organization from profit to anti-entropic /syntropic/ activities. 

The holistic approach / the mutual acceptability between science and mystique. 

Technology applied to human evolution has the potential to change all the rules by changing us. And clearly such technology is immanent. Given that capability, it is a virtual certainty that someone will attempt eugenic control during the next millennia. However, it is unlikely (in my opinion) that the direction that control would take would be spiritual... far more likely that it would be Orwellian...or worse. This is because the exercise of this control implies power, those with power rarely engineer systems that will diminish that power. Even on an individual level, what parent would elect a humanity-centered attitude for their child, if they knew that they would then be easy victims of those who had not so elected. Given that dynamic; policy is required in this area to ensure that the concept of liberty remains valid. 

Development in this area will be extremely gradual – not likely to be achieved in a thousand years. The major religions have taken a few thousand years to evolve to present state. 

I see this more as threat than opportunity. We would try again to "play God". People should be responsible for their lives but not to take responsibility to end their lives, even if this is technically possible. 

There are lots of trends dealing with the question of such kind, for example psychology (Jungian psychology, the research of Stanislav Grof, the humanistic psychology of Abraham Maslow), new religious movements (New Age), deep ecology, the renaissance of shamanism, deep interest in esoteric (and -essentially - holistic) teachings of world religions and their mystical traditions, interest in nature nations traditions etc. The universalisation of world community through new communication technologies (especially computers and television) and free access to information (Internet) also represent the important step in this process. The deeper understanding and exploration of parapsychological experiences should be also taken in account. Consequences: The profound change (spiritualization) of human civilization, interpersonal relations, social institutions and society as a whole. 

See the answer 8, and9! (If you want to get more information concerning my theory of human conscious evolution, I would be happy to send 2-3 p. summary later, based more than 10 years theory work.). 

Wells word brain and moving to a higher intellectual level. 

Very possible – at least in some parts of the world for some period. 

Wishful thinking! 

It doesn't seen to be the kind of conscious evolution foreseeable. 

Then it might no longer be called evolution but co-evolution because evolution is blind to any conscious pursue. It comes slowly and only with smaller ensembles of concerned people. There are two main positive stream of views: that of Christianity with its personal god his salvation and mercy, (Islam in some forms alike) and the other one the Tibetan Buddhism (or others like) with satory and nirvana. Both may have a strong impact on how a person is living his life on earth with positive results for the other peoples' life as well. But there are also spiritual and religious lines not so positive either from individual or collective point of view, but still influential among people. Fundamentalist directions from what ever the base of it, fighting atheism, and some self-made movement (scientology, Satanist etc) are misleading people to struggles and deepening suffer without any purpose. 

Benchmarks 

100,500,1000 staying the same if some of above mentioned factors do not occur. 

2010 the overestimation of the importance of present concept of consciousness begins to be widely questioned. 2050 humaniora, based of multiple worldviews have developed new, different views on human psychology and the role of consciousness. 2050 a minimum global moral code acceptance. 

Acceptance/practice of human cloning; acceptance/practice of human genetic manipulation for other than medical necessity (e.g., cosmetic purposes), etc. 

Spiritual holistic associations. 

Growing societal awareness of the Universe around us, its nature, our place in evolutionary time, the miracle of life, etc. By the Year 3000, a ‘Cosmic Humanity’. 

Surveys that measure the materialistic/spiritual trade-off. 

Vital for our survival on this planet. Failure to release this. 

100 

The concept of the individual gets somewhere. 

Design of quantum and holistic economic science, design of information theory of value, transition toward syntropic stage of human evolution, new holistic view of human evolution. 

500 

Back where we started again. 

Emergence of new global social order and system of global governance. 

1000 

A few steps further on in recognizing the self in relation to the local, regional, planetary and cosmic universes that sustain and make possible all life. 

Low Probability Consequences 

Loss of heart and hand - becoming to egg –headed. 

If a major change in the way people perceive the world happens very quickly, what would happen to institutions based on human avarice and aggression? Might social chaos emerge as an outcome of altruistic ideas? 

Creating new society based on equality, destroying of economic system. 

Worship of consciousness becomes a new universal religion. 

Family-centered society again. 

Changes in lifestyle from primarily individually centered to communal. 

Move towards a self-contained communities (will this trend develop?). 

Considerable problems if the highly competitive/materialistic society continues without powerful ethical constraints. 

15 Immortality 

Trajectory 

Longevity will certainly increase for those with access to the necessary technology. This trajectory could be profoundly influenced by the unwillingness of the young to suffer the old, who are not able to adapt to the rapidly-changing technology. 

Mind is timeless, so we wish for more; for nanoengineers it makes no difference if their activities relate to living (replicating) or inert (non replicating) materials. 

Although biological immortality of the body is unlikely, given the practically infinite number of causes of aging and accidents, it is likely that "cybernetic immortality" will be achieved: the survival of our mental organization independently of the body (e.g. by "uploading" the mind into a computer or network, or transferring it to an new body). The question is whether survival of the individual mind will still be considered meaningful if different individual are merged into a super-mind or global brain. See common shared realities above in combination with a community of subjects not objects 

Trajectory is the damp squib, a Phutt trajectory. 

It will likely be possible technically. So the debate about whether it is a good idea will determine whether it actually occurs. 

Given recent experience, it is entirely plausible that during the next 20-50 years it may become possible to extend an organism's life indefinitely and/or to transfer memory and consciousness from one individual to another (possibly a young clone). If immortality is achieved, it will cease to be valued, just like every other abundant commodity. Significant steps in this realm will utterly conflict with traditional assumptions about life that form the basis of major religions, moral codes, and laws. Changes in religions, moral codes, and laws will lag greatly behind the scientific disruptions that demand the changes. They will be a source of major societal unrest and criminal behavior. It will probably take longer than a millennium for humanity at large to absorb and deal constructively with major extensions of life spans and consciousness, absent some huge calamity that will force mankind into unprecedented behavior. 

I do not think something similar will be possible. The destiny has the last word. 

By the end of the 21st century, the above-stated situation will almost certainly exist. I've always believed that suicide would probably be the leading cause of death in the year 2100. By the year 3000, it is possible that resource competition or some other form of scarcity-driven conflict may replace suicide as the leading cause of death (see Q#4 and Q#5 benchmarks answers). 

During a few decades ahead it is a fashion among the wealthy to strive towards immortality. When the real costs to the individuals themselves, and to the humankind become visible and the consequences of immortality are experienced, the fashion fades gradually. Immortality wont be reached in the near future. 

The discussion about euthanasia is today a preparation for the future discussions about immortality. A question: has our death a value within the range of our (positive) values, or does it get value in future? Is there some relation between the value of our children and the value of our death? Immortality may lead to lower value of children in our life.(?) 

People prefer not to know the time at which to end their lives. Invention on how not to grow old might alter it. 

Human life spans will likely be extended to 150 to 200 years by the first quarter or half of the 21st century. Physical existence beyond that span, however, is much harder to forecast with, as the technologies are not yet foreseen. The immortality of consciousness, though, may conceivably be achieved by the downloading of the human brain onto a computer system sometime in the next millennium. This has been posited by a number of scientists recently. 

The key word here is "effective". The fate of the universe(s) will not be securely nailed down even in the next 1000 years. And life won't "end". It will morph, or merge, or as my music professor used to say "transish". Effective immortality will be a reality within 250 years, perhaps much sooner. What a can of worms that will be! 

Development of extropic thinking and extropic technologies. 

There are powers much more potent than intelligence hidden deep inside the human being. 

Immortality? Very unlikely within the next thousand years, not even with the marvels of genetic engineering. It seems to me that nature’s version of immortality – expressed in generation after generation of descendants – is more robust and enduring, and unlikely to be mimicked, much less bested by human technology. 

The legalization of euthanasia in few states of the world, the vehement discussion about its ethical and religious consequences. The trend could be stopped by opposition of religious groups. Consequences to be considered: The great danger of misuse. 

Greatly extended life spans (are more probable than immortality). 

Can no longer afford to keep aging population also when there is no quality of life there is no point in living. 

Can easily go both ways – more young suicides in Japan? 

Euthanasia will be officially accepted with fifty years all over the world. 

Benchmarks 

Increase of life expectancy with 1 to 3 years per decade because of medical advances is likely to continue for the next 100 years, but "cybernetic" immortality will probably only be achieved later. 

2020 immortality becomes theoretically possible. 2100 immortality has lost its relevance. 

The average human life span increasing in the 21st century as it has in the 20th due to increased nutrition, healthcare, education, etc. reaching 100 by the first quarter of the new century. Then, new discoveries re: aging lead to a ‘quantum leap" nearly doubling life spans by 2050. 

Extreme life extension is virtually certain. A combination of bio-chemistry, gene therapy, and nano-surgery will allow some people alive today to live for hundreds of years. This will obviously change the structure and nature of society. What will be the attitude of someone who has been an adult for 25 times the length of his childhood versus the current 2 or 3? Also, will this technology be universally available or will only the rich live forever? And what will the masses of poor people think of that? The technological imperative has already taken this pursuit beyond the control of governments; it will happen and much sooner than 3000. A ethical/moral position on this and policy to deal with the result is required. 

Strong move towards quality of life. Medical profession most in favor of this move. 

Life span trends. Some signs are going down, not up. 

100 

2025 the first grafted head (or body) depending how you view the problem! 2030 the neural code is cracked. 2040 cell death inhibition drugs are put on the market. You then buy immortality. 

Utter confusion over the role of senior seniors. Yes, they are "productive, contributing members of society" but they are often morbidly confused as to their emotional role. And they're not the only ones. "Pre-centurions" are alternately worshiping and spurning them. 

Design extropic view of the world as social science, extropic technologies. 

500 

Prolonging of life in average, but individually immortality could hardly appear. 

This confusion will not be short lived. It will persist well past 2500 – ironically, even though everyone but the recently born is hundreds of years old. The utter power of the individual gives rise to innumerable pretexts to question the efficacy of life itself—in general, of course. Not my life. As a policy question, you see. (As if "policy" really mattered at this point.). 

Partial immortality of human mind. 

1000 

Watch for serious backlash if this occurs before there is social equity is achieved. 

Prolonging of life in average, but individually immortality could hardly appear. 

No longer an issue. Finally. Funny: immortality was the easy part. 

Partial immortality of human body. 

Low Probability Consequences 

Becomes available only to the selected few. 

That effective immortality happens, as the question frames it. We are the last mortal generation we miss out. 

The ultimate altruistic act for an individual may be suicide in order to make room for a new human being. 

If immortality succeeds question of elders, which will have probably nothing new to bring to society, will come. 

A minority of humankind, the wealthy immortal criminals, take over totalitarian control of the globe. 

Never-ending working life. 

Conflict between those who can afford ‘age treatments’ and those who can’t. 

Misguided "benevolent" genocide. 

Quality of life issues critical, rather than unsatisfying materialism. 

Fundamentalists opposed this approach. 

Committed murders and euthanasia for other purposes than that of the dying people. 

16. Family And Gender Relationships 

Trajectory 

These relationships will continue to be driven by enlightened self-interest; these relationships will vary between populations that are stable and those that are rapidly changing (either growing or shrinking). 

Family roles will be changed almost beyond recognition as most reproductive functions will be taken over technology: the extension of in vitro fertilization ("test tube babies") will make reproduction possible with practically no human intervention. The general movement towards equality between men and women and different roles will continue, until such roles are merely a question of personal choice, rather than a biologically or socially imposed constraint. 

Come to communion as above. 

Trajectory a herky-jerky affair. One step forward, half a step back, except for places in world where women go three steps back into a very constraining purdah. Use of sex-determination technology for selective abortion of females in areas of high population density has potential to alter sex-ratio towards new kinds of gender inequality. Human intervention in policy area or at least in a change of world-view has greatest potential here, not necessarily requiring funding, but something harder to obtain, a change in values. With fewer children in the world, children may be valued differently, more for themselves, less for their earning capacity. 

Family and gender relationships will change as long as humanity exists. Over the next several hundred years, I would expect continuing high birth rates in underdeveloped countries, strains on the food supply/environment/energy-availability, and ever-growing appetites for material goods/education/entertainment/leisure to force a greater percentage of the world's population into out-of-home employment. Continued erosion of traditional values will provide a fertile context for further changes in all forms of interpersonal relationships. 

The importance of family will stay the same like today. May be a new education system will lead to sooner leaving the parents wings of protection. 

Gender is relevant primarily in relation to sexual reproduction. With the obsolescence of classical sexual reproduction in the 21st century, the rationale for differentiated genders disappears. This factor, combined with the ability to alter gender (or any other normal human characteristic) right down to the cellular/genetic level means that by the end of the next 100-200 years, there may well be no distinctive human genders, but only eclectic individualized collections of desired characteristics - which will undoubtedly include mixtures of traditionally male and female attributes. In this environment, gender equity issues are obviously totally irrelevant. They simply cease to exist. With sexual reproduction obsolete, and with personal semi-immortality virtually assured via nanomedicine, the impetus for parenting (and thus family formation) will be vastly reduced. Parenting may become an extremely rare cultural role, possibly indulged in almost purely for reasons of self-actualization rather than for seeking indirect immortality of ones own genes or memes, or for other social or economic reasons. 

Ethical social capital (including new solutions to the mentioned questions) becomes gradually a focal part of the sustainable development strategy. Commercial totalitarianism. 

See previous factor, there is some relationship between parenting and immortality. The notions of family and gender seems to be stable in range of million years. The changes of it are possible, but perhaps they bear not so much long-term stability for any living community. 

In a long term view people won’t be satisfied with nothing but the family and there will be a family reorganization. 

Awareness, socialization, collective efforts. 

The current trend toward gender equality, shared parenting responsibilities, etc. in society will continue strongly into the foreseeable future in the developed countries. The possibility exists that in these countries, the first true male/female "partnership societies" may emerge. 

I don't understand the question. What about Family relationships? Just how will they change? Probably the reason the question is so vague is that at this point we don't even know what to ask. These issues are the most delicate and fragile of all that we currently face. Who the hell knows what they'll look like even 100 years from now? Might as well try to predict hemlines. Maybe Godot has something to do with it. 

Emergence of new global social organization based on the holistic view of the world. 

Probability = 100%. This is happening constantly and there's no reason to think that the next millennium will be more stable than past ones. One has only to remember that 1000 years ago among our Frankish ancestors marriage was contractually arranged. The contract specified the duties and rewards of each...how many children would be born, who would raise them, how long the marriage would last, and how the property would be split afterward. I would suggest that the next 1000 years would see equally radical changes in social roles from the current norm. Perhaps even more so, if some of the other things on this questionnaire come to pass (cyborg technology, extreme longevity, control of evolution, etc.). 

Changes will be evolutionary, not revolutionary. Economics will dictate pace and nature of change for the majority of the world’s population 

Of course men and women are equal but our roles concerning parenting are different and should stay different even in long term future. (For example in the Czech Republic there is a three years maternity leave for women when they can stay with children and it is financially supported by state). This I see as more positive than three months maternity leave in some western states and system of au-pairs and baby sitters. 

The great change is evident: emancipation of women - employment, access to education, the change of typical "man" and "woman" social roles, incomplete families, the legalization of homosexual relationships etc. Positive consequences: emancipation of women and sexual minorities. Negative consequences: the disturbance of traditional family structure, no new functioning model of family structure is evident now. 

Changing work patterns (i.e., working from home) could mean return of extended family. 

Much of these issues depend on personal priorities – such as taking having/bringing up children more seriously. 

Benchmarks 

2050 a minimum Global moral code acceptance. 

Co-parenting initiatives. 

Increasing participation of women in traditional power structures such as business and politics. Trend to women as main bread-winner in many families becomes more prominent. 

Extended family cares for young and old at one location. Will reduce travel and pollution. Could take several generations. 

Birth trends – down in nearly all industrialized societies where female education becomes widespread. 

100 

Negative benchmark would be earth population of 66% males to 33% females. Decline in number of children 

Same like now. 

500 

A positive benchmark might be a return to a 50-50 sex ratio, with increasing value placed on women, at least to the level of allowing them to be born. 

Large changes in educational system, both family and school one. 

1000 

Large changes in educational system - both family and school one. 

Low Probability Consequences 

End of monogamy everywhere. 

Going to an all equal but no variety fun and life "artificial" race of boredom and mechanical control. 

Technological advances may greatly improve per-capita productivity, diminishing the pressures for increased work. More traditional behaviors may regain their influence if and when it emerges that changes of recent decades have had detrimental effects. 

Bigger role of work in life of individuals. 

Return to earlier patriarchal or matriarchal cultural modes. 

New growth of birth rate. 

Male backlash. 

More alienation and breakdown in social stability. 

17. Extraterrestrial Contact 

Trajectory 

Such extraterrestrial contact may be the only hope for some of the changes that are considered in points 1-16 above. The implied speciation -basically evolving from Homo sapiens into a different form of organism - maybe possible only when driven by an external force. 

It will happen sometime, but it could be more than 1000 years. It is more likely that we leave the planet earth in search of other habitable planets, whether or not we make extraterrestrial contact. 

We get a "once-off" clear signal; we have no idea where it came from since there is nothing on the angular vector, no time scale. We store it and wait. 

This factor is basically impossible to foresee with our present knowledge. Recent scientific advances make it more likely that life exists elsewhere in the cosmos, but this does not imply that intelligent life would exist near to us, or that it would be willing/capable to communicate with us. In any case, there remain strong physical limitations (the speed of light) on the possibility of communication over interstellar distances. 

I see the trajectory as the fizz of a fireworks display centered over America. What might alter it is if other nations start spending big on SETI research in a new kind of SETI space race, if it turns out there is money to be made from astro-biology. 

Within 100 years contact will likely occur with at least one form of extraterrestrial intelligence, and possibly with several different ones. We may receive an encyclopedic message (by radio or pulsed laser) from many light-years away, or we may make contact with a super-smart probe that has reached our planet. After contact, humanity and the other "culture" will interact and evolve together. The outcome will be heavily affected by the knowledge and purposes of the alien intelligence, and by how open-minded and sensible and conflict-free the human reaction is. 

Trajectory: explorations along these lines have already begun and will undoubtedly continue. When they might bear fruit is a shot in the dark. Communication with extraterrestrial intelligence is constrained (at least for now) by the speed of light and the vast distances involved. Two-way contacts during the next millennium will occur only if there is some major new advance in exploitation of physics, such as creation of time warps. Humanity may, however, find ways to receive, decode, and learn from intelligent emanations that originated on other worlds. That earth will be visited by extraterrestrials during the next millennium has a likelihood of approximately zero. 

Probability to contact extraterrestrials is getting increased. In case of contact it will be contact with much more developed community, and will be peace. We will profit be new educational knowledge. Humans can very influence the time of contact, by funding, policy, but by solving its social problem, too. 

Some resources are used to scan the universe to find extraterrestrial messages both in purpose of protection of the globe from attacks, and to get contact with potential aliens. Only a sudden appearance of extraterrestrial beings changes the situation dramatically. If it happens, it will change everything starting from the perception of ourselves in the cosmic relation. 

We are trained every day to any extraterrestrial contact by contacting to other cultures, races and animals on the earth. The results are poor or moderate, so this is the picture of any future extraterrestrial contact. I think, that knowledge itself about the real existence of foreign intelligence may have larger impact to us than any real star war. 

No changes in research and in people interest. 

The likelihood of such an event is 50/50 during the next 1,000 years. It is likely because we are more technologically advanced then ever before and will embark on exploring and settling our corner of the cosmos within this period. It is unlikely if no such other intelligence exists in the Universe that we can reach or who can reach us. 

If we don't get our eyes the hell off our shoes, we will blow it. This is very doable by policy makers. This isn't "human consciousness" - it's just common sense. Let's start by being a little less reluctant to consider the unusual just because it's unusual. Nothing could be more unusual to us humans than extra-terrestrial life, but what right-minded person could claim with authority that in all of space and time, it could only have happened here? Yes, Ptolemy, it's turtles all the way down. (re: Stephen Hawking's intro to A Brief History of Time.)

Transformation of human social organization and basic ethical principles after extraterrestrial contact. 

The cultural shock. 

Impossible in this form of human being. 

Wild Card of high impact…but not effected by policy. 

Quite possible within next 1000 years – if indeed we are not alone. New Science and technology may give us better means of signaling and communicating, which make SETI’s present day efforts appear primitive. 

Extraterrestrial contact is quite unpredictable. But if this happens it will have overwhelming (let us hope more positive than negative) consequences. Not just technological and civilizational consequences, but also religious and theological. Do they (extraterrestrial beings) believe or know God? Do they believe in Jesus Christ? ... etc. 

Completely change our view of our world and the universe. 

Likely to be more dependent on what "they" do than what "we" do. 

Not before we create it ourselves. 

Benchmarks 

Every 100 years we have to update the recording mechanisms so that we can still read the initial message, say 2002 (when we’ve all forgotten the millenium). In 2999, it decided to destroy the message, along with tons of other " unwanted " remnants of the past. 

Nothing happens. 

The key benchmarks are (1) the number of civilizations or intelligences that we are interacting with 100, 500, and 1000 years from now, and (2) how much knowledge we receive from them and how different that knowledge is from our own. 

Actual physical contact. 

It either happens or it doesn’t. 

Positive: meeting of minds. Negative: mutual hostility. 

100 

Spatial communication. 

No contact. 

Math has proven "their" existence. We're all a little apprehensive that "they" haven't yet introduced themselves. 

Extraterrestrial contact and new social end economic order of humankind. 

500 

Thanks to new technology and physical discoveries many marks of extraterrestrial life, finding new artificial non-Earth energy symbols. 

Well, they didn't come to us, we came to them - via communication channels that in 20th century parlance can only be described as being "on a quantum level". Many people reject the idea out of hand, but to deny that we can communicate with alien intelligence is the rough equivalent of the evolution/creationism "debate" in the late 20th century. 

Knowledge and technological exchanges and cooperation with extraterrestrial civilizations. 

1000 

Whether or not we continue to explore space. 

Contacts with outer civilizations. 

Low Probability Consequences 

The extraterrestrial contact proves to be malevolent, with humans suffering much like Native Americans did when Europeans arrived with Columbus. When civilizations at different levels of technology meet, that with the inferior technology inevitably suffers. 

Will spoil the preparations for year 3000. 

Intelligent extraterrestrials might already be aware of our existence but not consider us intelligent enough to be worth communicating with. Increasing our own intelligence may suddenly open up a whole new realm of other minds that are too complex for us to comprehend at this stage. 

Contact is made! 

It is unlikely but not impossible that the alien purposes will be hostile rather than beneficent. 

Involving in space wars of giants, slaves of other much more developed community. 

Only tolerance towards diversity and positive attitude towards communication can help even in case of friendly aliens (it is needed anyway). Attempts to hide such contacts by conspiracy can create much insecurity and turmoil in the global atmosphere. 

Extraterrestrial and spatial tourism. 

Impact on religion and human psyche. 

Mass hysteria, a la "War of the Worlds". 

The destruction of mankind. 

Difficult to know who to plan for it? But the better we get on, the better the outcome is likely to be. 

18. Space Migration 

Trajectory 

This possibility would require massive and fundamental changes in technology, and also assumes that our species is worthy of colonizing other planets. But it also assumes that other planets have conditions that would support human life, without harboring micro- or macro-predators. 

I don’t think it makes sense. 

At this moment, space migration seems to be less of an important development, given the enormous costs and the relatively small benefits that human life e.g. on Mars or the Moon would offer. In a later stage, with a wealthier and technologically more developed society, some permanent stations off the Earth are likely to be created, but it is unlikely that these will have a large impact, unless methods were developed to make e.g. Mars more amenable to life (terrafication) or more life-friendly planets were discovered on neighboring stars (say, in a radius of 20 light years from the Earth). 

Trajectory a slow uphill slope, unless radical new technology such as molecular engineering, provides new fuels, foods, air and water supplies, etc. 

Small-scale off-earth communities will undoubtedly be created. Within the next millennium it is entirely plausible that they may become capable of autonomous, independent operation. They will be valuable for astronomy, scientific research, and manufacturing under non-earthly conditions. However, such developments are unlikely to reach sufficient scale to provide destinations for migration of sizeable populations, even if the earth suffers a major catastrophe or individuals feel that the earth is no longer hospitable. Efforts in this area will be mainly worthwhile regardless of the size of any extraterrestrial communities created. 

Together with exploration the space, developing technology, space migration is rather sure thing. It is only the question of time. Funding, policy and civilization threats could change this. 

Commercialization of launch, communication and navigation services. Robotic development of asteroid mining. Robotic development of Martian infrastructure. Cyborg (and all astronauts have been proto-cyborgs) colonies on Mars, asteroids, free-orbit structures, etc. The type of structures we will build are very dependent on the state of developments in other fields such as AI, nanotech, biotech, etc. For a simple example, the type of greenhouses on Mars depends on how radically the plants are engineered. A so-called O'Neill free-orbit colony would not be built if cyborg technology creates people that do not need an O2 atmosphere and artificial gravity. 

See earlier answers - I've already addressed this at length in #3 and #4. 

If the policy of sustainable development works as described in earlier answers, there will be no need to excessive migration out of our planet. Big natural or social catastrophes could change the situation suddenly. But even then it is an ethical question: are we willing to invest in some minorities escape, and for what reasons? It is always a harder life in extraterrestrial colonies, especially if they are spaceship-bound. People will be best of on this planet for much longer than 1000 years unless it is totally unsupportive for life, which is very unlikely in any situation. 

There is a question, if the migrated communities may develop some ethics which is far different and resulting to conflicts. Or whether the ethics has the convergence to the same quality. 

More and more people will be able to travel to space, but not to live there forever. Discover of a new energy might alter it. 

Space stations, other planets. 

Human communities living on the Moon by 2020 and Mars by 2070. Other solar systems by 3000. 

This will happen while "public policy" is still very much alive. Maybe Jessie Helms can still screw it up. 

Space colonization immunizes humanity against a multitude of physical and social extinction events, the technology is only a small extrapolation of current tech and is highly effected by policy". Scientists disagree on many things, everyone has their own theories, but one thing that all physical scientists agree on is that eventually the Sun will burn out. It may take 10,000 years, it may take a million, but eventually it will happen and the Earth will become uninhabitable. If, by that time, we have not learned space travel then Man will die. And Aristotle, Lao Tzu, Beethoven, Mozart, Emily Dickinson and all that we have been will be lost. It will be as if it had never been. So knowing that the death of the Earth is inevitable and that space travel is very, very difficult it is never too early to start." Joe Straczynski - creator of Babylon 5. 

Humans are like yeast in a closed bottle – proliferating and battling over limited substrate. We will come round to realize, once our technology makes it more feasible, that the answer is to found new worlds off the earth. 

Space migration is almost certain if technological and scientific trends will continue (extrapolation of current trends). Just some unpredictable factors which we do not know and perhaps cannot know ("wild card") could avoid this. But we shall be limited more or less to our solar system, unless qualitatively new breakthrough in physics is accomplished which will make it possible to travel faster than light speed, or to "modify" space of time. 

Less or equal to 2400 AD. 

In 1000 years this will become reality. 

Not likely for a long while. 

Will only happen if there is massive investment to make it happen. 

Despite the foreseeable increasing in scientific knowledge in this matter it doesn't seen that human problems require such and effort in the next millennium. 

Within a century or more. 

Benchmarks 

Building of huge exploradomes on North and South Poles Earth with massive regular flights to have yuppies enjoy 4 months’ summer no-stop for two months’ work, every semester. 

See answers to #3 and #4. 

Scientific institutions on the moon. 

Human communities living on the Moon by 2020 and Mars by 2070. Other solar systems by 3000. 

Monitor space developments. 

Abundance of material resources available and prioritized for this purpose. 

100 

Space travel becomes practical and relatively cheap. 

The next 100 years will see the exploration of the solar system, and probably some small scale stations on other planets. Settlements outside the solar system are likely to take a few centuries more. 

Some Americans reach Mars, but come home. 

Space travel becomes practical and relatively cheap. 

First Earth’s and Moon’s orbital stations, mostly for scientific purposes. 

Return on investment for private LEO launchers. ROI for extraterrestrial industry. Establishment of infrastructure (housing, transportation, power, water, phone, etc.) on Mars. Establishment of self-replicating systems off-Earth. Trade between two space-based entities. Establishment of quasi-national entities in space. 

We still haven't done much - a few colonies on Mars, a huge shielded solar orbiter and dozens of long-term missions by the well heeled. But the rest of us aren't sitting on our heels. The requisite science is proceeding apace. 

500 

Technology for long-distance travel develops. 

Perhaps one space colony, with people still returning after a stint on Mars. 

Rather big quantity of people living in near space. 

Perhaps in 500 years space migration will become an elite hobby. (That is, if there is an elite). 

An outpost on the Moon in 200 years. An outpost on Mars in 500 years. 

1000 

If all goes well, space travel might be possible. Could just be a Mars colony. 

Improvement of space traffic, settlement and living in space. 

Low Probability Consequences 

Other species make a return visit to Earth, colonizing our planet. 

The discovery of life forms on other planets, creating a complex set of opportunities (scientific discovery, agriculture, etc.) and dangers (infections with extraterrestrial parasites). 

What if it is only the USA that wants space colonization? What if people living on the rest of the globe prefer money to be spent preventing famine at home? What if adherence to some kind of global ethics means this voice is heard? 

If human life is ever wiped off the face of the Earth, it may still continue in one of the space settlements. 

Illnesses due to stay in space, new threat for humans. 

Interference from terrestrial governments, both current and long-term. War with Earth. 

First, that Earth should come to be regarded as unimportant in human affairs, because all but one in a million people live off-Earth. (See #3 above). Second, that Earth may come to be resented as a hazard to navigation to the billions or trillions of co-orbiting space habitats that may come to comprise a future Dyson-sphere-like orbiting collective. 

The whole of Globe becomes a colony of the wealthy living elsewhere. 

Space colonies of rich people and earth just for poor. 

Militarization and desecration of space. 

Abandonment of Earth by 3000. 

None. 

Local wars which could end as a global World War. 

Contact with a more advanced extraterrestrial civilization may enable us to leap-frog technological constraints; on the other hand, we must have ready responses to hostile aliens which may threaten our very own survival. 

If we cannot get together better on Earth, this shouldn’t be a priority. 

19. Interspecies Communications 

Trajectory 

Better understanding of other species continues to develop, leading to improving communications. Whether other species have important messages for us remains to be seen. 

Probable for primates, whales, dolphins. 

Communication with species like dolphins or apes has already taken place to some degree and is likely to develop further in the next 1000 years, but seems unlikely to have a major impact on humanity as these species are much less developed than humans, and therefore are unlikely to teach us major lessons. 

Research with chimpanzees and gorillas suggests that communication with those and other species is a reasonable prospect within the relatively near future, perhaps the next 10-20 years. How substantive such exchanges might become depends on the intellectual capacities of other species, which I strongly doubt come close to those of adult homosapiens. A good deal of valuable learning could be accomplished without much in the way of substantive exchanges. 

Beside of extraterrestrials I do see any important achievements in next millenium. Better understanding of other species life, understanding its behavior, but only a little understanding of their mind. 

Gradually the understanding of other species increases catalyzed by sustainable development strategy. The better they are understood and valued, the more probable is an increasing and qualitatively different communication with them. Return to the doctrine of the superiority of man can obstacle this development. In 100 years the basic notion of such possibility will already make us more tolerant and less selfish. 

At first, what could be the content (ideas) of such a communication? The interspecies communication may be important for the creation of sustainable life on earth. The species are communicating each to other, but the mankind is the only one problematic kind yet. 

No real gains. 

Such contact would likely come from an advanced species rather than from us. The key question of accessibility remains crucial. Can any such species reach us or us them? 

If you mean with other (known) earth species, forget it. Plants and animals, protozoa and dolphins all deserve our profound respect, protection and yes, love. But beyond 1) a powerful empathy for their condition and 2) learning how they (and we) can do the amazing things they do, like regenerate limbs, not much happens. 

Wild Card of unknown impact (I guess it depends on what they have to say). Perhaps I’m a cynic but I think most people will probably ignore it. After all we can read the "body language" of different species and eco-systems now…we can decipher their pain, but most people don’t care. 

Not so much active exchanges, as in directly communicating in an intelligent way, but unraveling the secrets of nature for applicability in human living. 

Identical as primates; whales and dolphins are another kind of very interesting mammals. Perhaps some kind of communication will be possible one day and we shall find new "brothers and sisters" or at least "relatives" very close to us. But to predict is perhaps impossible. Look at eyes of your dog. You know each other for many years, you can be very close to each other but what happens in brain of your dog is pure mystery. 

Depends on effect/resources. 

Negligible likelihood. 

Will make us aware of our place in the universe. 

Benchmarks 

Nothing happens. 

Fito-terapy. 

Contact. Scientific exchange. People exchange. 

N/A, unless we consider basic humane treatment a benchmark. How about considering it a baseline instead? 

Computerization of language translation could help make this happen. 

100 

500 

1000 

Low Probability Consequences 

Mass psychiatric sessions for frustrated baboons, lost whales. 

They come. Whoops! Need for a major rethink. 

The intelligence of other species in use of humans can be a disaster or it can extend human capabilities enormously. The intelligence of other species in use of humans can be a disaster or it can extend human capabilities enormously. 

Effect on human psyche. 

As resilient as this planet is, we'd better keep our eye on the eco-ball. We are just beginning to understand how complex this rock really is. I, for one, don't want to be to cavalier about which strand I cut. 

The more progress, the more concern for "rights" of animals – but how to manage their responsibilities? 

Additional Comments 

Many of the suggestions that are implied in this questionnaire are based on the apparent assumption that our species is fundamentally different than any other species, being able to ignore Darwinian evolutionary forces. It also may imply the perfectibility of individual humans, despite religious teachings to the contrary. Backlashes from various religions are to be expected with the coming technological changes; the anti-scientific movement in at least some parts of the USA are indications of how challenging such changes might be. The questionnaire also indicates a fundamental dissatisfaction with humans the way they are, in all of their diversity. Many of the most important technological breakthroughs for our species have happened in wartime, and a major new war may drive some of the technologies that are alluded to the questionnaire. And of course the truly important breakthroughs are likely to be unpredictable, arguing for continued large investments in fundamental science. 

An unspoken consensus will bring onto the market place a definitive, biological brain cell fix, that will eliminate all forms of worry about the future. The side effect of this being cleverly and socially acceptably into all forms of diet foods will be to considerably increase stupid accident rates. But there again even the undertakers will be smiling as they will not have to worry that unless the accidents were high, the immortality clause (see above) would ruin their business. 

The disappearance of humanity as a biological life form and its transcendence/assimilation into a system of robots/computers/networks. The conscious control of the creation of new ideas and theories, so that cultural innovation or scientific discovery would no longer be the result of rare genius, lucky coincidences and/or hard, repetitious work, but an automated process that can produce new insights immediately on demand. The appearance of new "parasitic" processes (such as computer viruses, religious cults, fad, crazes and urban legends or addiction to virtual reality or new drugs) that reproduce and spread very quickly thanks to super-efficient transport and communication media, but at the expense of the human/technological systems that support them. Substantial increase in average happiness/quality-of-life for humanity as a whole. 

Economic systems. Given that money was not a major factor in most people’s lives 1000 years ago, and also given that most of world’s money now seems to exist in some kind of virtual reality, what is the 1000 year future of money? We’ve had barter, and we’ve had money. What happens after money? 

Global warming (if it is even occurring) is a very trivial issue- it is too easily remedied with current technologies to warrant much concern. Same applies to ozone layer depletion. Most probably, any global climate change that takes decades can be countered by us fairly cheaply. (on Q.2) 

We already have this- the issues are more to do with its deployment and utilization. But of course this is a matter of definitions- nothing is completely "safe" and what exactly does "abundant" mean? The average American small business has more "safe", raw power at its beck than did the Roman Empire. It's never enough. (on Q4) 

Nanotech is the culmination of the Industrial Revolution. In that sense it is simply more of the same - better products, smaller computers, stronger materials, etc. More interesting is the synergetics of advances in biotech, nanotech, informatics, computer science and so on (Q5&12). 

This is obviously most important, if we intend to have a future, and is something nation-states can really help with - mostly by downsizing themselves. The Soviet Union has provided us an example. As an aside: It is a shame that the breakup (which appeared quite plausible to this observer by the early 1970's) was so uncontrolled - it could have been a lot less messy. A "Foundation"-style think tank may be able to draw up the maps of dissolution for such events in the future e.g. for China, US, perhaps India. It appears quite plausible to this observer that none of the countries listed above will exist fifty years hence; the notion that they will exist is no more or less fantastic than the notion that they will not. Perhaps there is such a unit in the US government, it was not in evidence during the USSR meltdown - quite the contrary. This brings up the notions of "lock-in" and of "blindsiding": an unforeseen, but not necessarily completely unforeseeable, cascade of events makes history appear to jump its tracks; to move in directions not previously thought of. This kind of mindset was in evidence after the fall of the Soviet Union: the absurd notion of "the end of history" was floating about in what appeared to be intellectual circles. Some futurists "lock in" to a certain "framework", or stage, in which they make their predictions. For example, many of the predictions at the 1939 World's Fair were built on a framework of assumptions that did not have coherency. A more current example is the stock market's infatuation with the internet. Perhaps a question or two could be built around the above. (on Q7) 

This gets a '5' for probability because it already exists. (on Q11) 

Not quite sure what "continuum" is supposed to mean. There already exists an "ecosystem" of (discrete) machine intelligence, with billions of 1, 4 and 8 bit microprocessors on the lowest level, up to the teraflop supercomputers at the top of the food chain. The lowliest machines directly and indirectly support the evolution, care and feeding of the highest machines. This trend will most probably continue to elaborate. This leads directly to the next question (13.). (on Q12) 

This is the single most hopeful item in this list. We are a temporary actor, the first bumbling form of semi-consciousness on this world. A round of intelligence amps (along with amygdala/hippocampal/neurochemical hacking) would sweep away all these other problems at a stroke. Many of these problems are a result of self-delusion: religion, nationalism, egoism, etc. We are still animals at heart (or "transanimals" if you will); most of our behavior is driven by our animal needs. (on Q13) 

Say what? I really do not know what this is supposed to mean, nor do I think the questioner does. (on Q14) 

Or choose not to end their lives at all, or to differentiate/merge with others, make multiple versions of themselves, etc. (on Q15) 

If "they" are out there nearby (within 1000 light years), they're awfully good at hiding. I do not think "they" will have much of scientific value for us, or us for them, that can't be learned by other means. It would certainly be interesting to know of their history and art. Of much greater importance and immediacy is the possibly imminent contact with a truly alien intelligence right here on Earth - AI. Boris Kasporov spoke of this. (on Q17) 

This is one partial solution to question 7., although "people" may not be the right "framework". (on Q18) 

I am not quite sure what is meant by this. We already have fairly "substantive" communication with other species, e.g. dogs. It will probably become possible to amplify the intelligence of a chimp or a dolphin to the point where it can understand language, math, philosophy, etc. This might be a very rewarding line of inquiry-to receive a non-human outlook. Another possibility is to mentally merge (or hack their sensory systems) with a lower animal, via mind-machine interface. (on Q19) 

I have answered this question on the assumption that you are referring to the classical biological humanity -- and not to the highly-advanced, highly-augmented, possibly entirely non-biological creatures that we will undoubtedly become by the year 3000. Also, it is unclear whether "to destroy" refers to voluntary replacement by some descendant (non-human) physical form, or the physical eradication of humanity against our desires. If most of humanity decides voluntarily to "extinct" itself, in favor of some superior physical or mental form, is this "to destroy"? (on Q7) 

Generally-accepted interaction protocols - yes, I would buy that. But generally-accepted values, goals and principles? I don't see how this is possible in a world of near-infinite variation available to each technologically-augmented/altered individual. Imposing monoculture uniformity on a top-down basis would almost certainly fail. Most "nanophiles" of my acquaintance would not stand for it! (on Q10) 

Please pardon me for not being Politically Correct, but "spiritual holistic-centered consciousness" sounds like irrational New-Age gobbledegook to me. Sorry! I buy the part about conscious evolution, but the option-space is so vast that it is difficult to know what to say about it of a specific nature. (on Q14) 

I found this question confusing and unclear. In making the above answers, I've assumed that this question refers to native terrestrial naturally-evolved non-human species, and does NOT refer to extraterrestrial (i.e. alien) species, or to artificial intelligence species, or to modified human species, or the like. Also, what is meant by "substantive exchanges"? If instead we are talking about advanced alien or AI intelligences, then I suppose my rating would change to 3/3/2 for this factor. (on Q19) 

Exhaustion of natural as well as human resources resulting from improper utilization policy. 

An idea: I propose to get a complex factor named "Conflict with nature". The people have conflicts each to other and to the nature as well, this might be considered as to be the same, from some point of view. Motivation: Our contemporary lifestyle is about 200 years old. Within this period, there was far more conflicts with people then with nature. The result is a slight unbalanced mind and structure of economy, policy, army, etc. Often written in news, that the army "helps" in a case of some disaster. The change of mind should appear: not "help", but a natural business in it. The same for politics to know: there are not only a market disasters. Basic facts: The last-1000-years-climatic-record says that the frequency of great changes is about 3-5 times per millenium. The Greenland was really green not so long in past. Large cities might be about 200 years old, the disasters with millenium-frequency did not hurt yet. Possible methods: Changing the policy of all power structures: now the nature is coming to be another power, besides USA, Russia, China, Third World, etc... Change of philosophy and modification of religion should bear the ability of mankind to reduce/increase population level. Within range of 100-200 years it is possible to reduce population in case of long-term climatic change without social disasters (perhaps). (on Q2) 

A comment: Today the control mechanisms towards short-term changes are economies and politics. Towards long-term changes it is religion and ideas. Inside of the low development communities, these mechanisms are joined together (old civilizations, totalitarian regimes), whereas in the communities of quick changes they are segregated in some way. 

I sense a strong ‘science fiction’ flavor in this project. I would like to point out that the Huxleyan Brave New World is neither a desirable nor an acceptable future for humanity. The Western God-complex rooted in Enlightenment, fanned by the so-called objective, scientific and rational spirit, and aided by industrialization, science and technology, market, money, and species arrogance may appear to be big and indomitable. In the final analysis, however, one has to be practical and seek to build a better and just future for all of us and not a ‘Brave New White World’ for a bunch of Western scientists and tech-maniacs. It is human volition and politics (not nanotechnology, bionics and all the rest of it) that will decide human future. To give just one example, there is a growing worldwide opposition to genetically-engineered seeds and crops, and the Western farmers who enthusiastically took to this high-tech fad are sorry and quite eager to switch to traditional seeds and crops. In 3000, humans will still be humans and not ‘Gods’. Of course, our forebears will have their own share of morons! 

As a lifelong musician preparing for medical school, my preoccupation is with the duality of nature and art. I tend to approach human behavior in terms of two fundamental drives: the drive to understand and the drive to express. If there is anything we can be doing now to set the course, it is to recognize and integrate these two fundamental aspects of being human. 

It’s better to change the "abrupt climate change" in Item 1 into "abrupt environmental change". Because the climate is usually a longer process than decade-span. The "abrupt environmental change" might include earthquakes, pest outbreak, plague and fatal disease spread out, etc. Collapse of the world’s financial order. Worldwide or regional war armed with modern electronic or biological weapons. Organized crimes destroy human civilization. Collapse of the computer technology killed by computer virus. 

Increasing complexity of the globe? Creative balance of global driving forces? The balance of female jing- energy/ male jang- energy in the planetary development. Global long term construction- global super-projects in construction in period 2050-2100! Theory, frame and possible apparent solutions of the consciousness society consciousness societies (according the vision the society, which follows information society, can be called e.g. consciousness or conscious society, where the ethical values create the basis for social practice and development. 

All these factors need to: a) focus on more effective learning; b) have greater emphasis on how people can get on better in their relations with each other; and c) most of these developments depend on what we want to make to happen. 

Severe overpopulation and extreme totalitarian government. 

If we are to survive we must develop a worldview. Seeing the beauty of the planet from outer space may help. Factors not mentioned: possible world and water shortage; economic system must change which has a much wider approach which measures all work such as voluntary, child care and harm to the environment (see work of Halil Henderson); population control, this must be reduced. Major threats; Closed mind fundamentalist thinking which is growing; terrorist use of nuclear weapons. 

My answer to this question is similar to my answer to many questions, in that I see many dimensions in some of these questions that complicate the numerical responses. For instance, it might be highly improbable that humanity will avoid fairly abrupt climate change from the greenhouse effect in the next century (more abrupt than question 2 suggests), but rather likely that by the end of millenium we would be able to head off some asteroids/comets. Overall, however, I am very impressed by the questionnaire. (on Q1) 

I didn’t quite catch the idea. But family forms will become multiple from all kinds of the present forms not as yet recognized as families. Single households, lesbo/homo families, extended families of different marriages or parts of them, community life forms, satellite families of young ones related to their parents any way, etc. The nuclear family function of the present is quite a new one from 1800s and it will loose its dominant role as the family form but still stay as one of the multiple forms. Family will be a network family living nodes of which are spread around the world at the largest or a local node of a person in connection to other people or even isolate at will. (on Q16) 

C2-5 Round 2 - Invitation and Questionnaire with Draft Scenarios

AC/UNU Millennium Project - Millennium 3000 Round 2

Dear Colleague,

Thank you for your participation in Round 1 of the Millennium 3000 panel.  As you remember, the Millennium Project of the American Council for the United Nations University in cooperation with The Foundation for the Future collected foreseeable factors that might significantly affect the next 1000 years.  You and your colleagues on the Millennium 3000 panel rated these factors as to: a) how plausible it is that the factor will influence the human condition 1000 years from today; b) assuming that the factor does occur, how important its effect might be on the human condition; and c) ability of human intervention such as policy and/or funding to affect that factor’s trajectory. The results are enclosed for your review and further comments.

Round 1 also asked about the factor’s likely trajectory, benchmarks of its development, and some possible unexpected or low probability consequences. We used these views to construct draft scenario sketches to the year 3000.  Six scenario sketches are enclosed:

Scenario 1.
Still Alive at 3000

Scenario 2.
End of Humanity and the Rise of Phoenix

Scenario 3.
It’s About Time

Scenario 4.
The Great Divides

Scenario 5.
The Rise and Fall of the Robot Empire

Scenario 6.
ETI Disappoints after 9 Centuries

This second and final questionnaire asks for your additions, edits, corrections, and comments, on these scenarios. You are also asked -- in the space proved at the end of each scenario -- to list a fundamentally important question or two that arises due to the scenario.   You do not have to comment on all six scenarios. The results will be published in the next State of the Future and may be published in Foundation for the Future reports and used as input to the Humanity 3000 Conference in August 2000.  No attributions will be made without permission, but your name will be listed in the State of the Future as a participant.

Please return the enclosed questionnaire by March 15, 2000. You do not need to return the entire questionnaire with all the scenarios. You can simply give your responses with the appropriate scenario number.  If you do add material to the text of the scenarios, then please do so in UPPER CASE so that it will be easy to find your edits.  We prefer email your responses, because faxes of hand written or typed responses can be misunderstood or mis-entered.  This questionnaire can also be download from:  GOTOBUTTON BM_1_ http://millennium-project.org/millennium/m3000-rd2.html.

Please contact us with any questions. We look forward to including your views.







Sincerely yours,







Jerome C. Glenn and Theodore J. Gordon







co-directors, AC/UNU Millennium Project

Summary of rating from Round 1

The first round respondents’ scoring of the factors was computed as the product of probability, importance, and priority. The table below ranks the factors by this index. The number in Parentheses next to each factor is the number the sequence of the factor as listed in the Round 1.

	Very Long-Range Factors
	Prob
	Import
	Priority
	Index

	 Human-Environment Dynamics (3)
	4.114
	4.163
	4.095
	70.133

	 Human Genetics (11)
	4.302
	3.951
	4.098
	69.655

	 Safe Energy (4)
	3.753
	4.250
	4.341
	69.240

	 Nanotechnology (5)
	4.311
	3.814
	3.930
	64.618

	 Forms of Movement (6)
	3.091
	4.429
	4.000
	54.760

	 Increasing Intelligence (13)
	3.667
	4.024
	3.548
	52.354

	 Occurrence Climate Change (2)
	3.761
	3.977
	3.444
	51.514

	 Control Forces to Destroy Humanity(7)
	2.891
	4.341
	3.788
	47.539

	 Conscious Technology (12)
	3.545
	3.548
	3.738
	47.015

	 Collective Futures (9)
	3.111
	3.744
	3.476
	40.487

	 Avoid Climate Change (1)
	2.844
	4.163
	3.233
	38.277

	 Gender Relation (16)
	3.444
	3.520
	3.088
	37.435

	 Philosophy and Mental Maps (8)
	3.000
	3.538
	3.308
	35.111

	 Conscious Evolution (14)
	2.974
	3.556
	3.222
	34.074

	 Space migration (18)
	3.093
	2.977
	3.651
	33.618

	 Global Ethical System (10)
	2.930
	3.100
	3.525
	32.018

	 Extraterrestrial Contact (7)
	2.359
	3.876
	2.811
	25.702

	 Immortality (15)
	2.643
	2.825
	2.825
	21.093

	 Interspecies Communication (19)
	2.425
	2.744
	3.051
	20.302


The views on the trajectory of these factors comprise approximately 100 pages.  You can download them at http://millennium-project/millennium/m3000-rd1res.html. If you wish to make further comment on these factors or the textual results of round 1 please send them with your comments on the scenarios.

Now, please read scenarios 1-6 and add your comments in the space provided at the end of each.

Editor's Note: As these scenarios are the draft version of the scenarios from Section 3, were not included in this appendix. However, they are available on the Millennium Project's web site, direct address: < http://www.geocities.com/acunu/millennium/m3000-rd2.html>

For each scenario the participants were asked to suggest "Additions, Edits, Corrections, Comments, and Key questions this bring up." 

Also, the participants were asked to suggest "What scenario(s) is(are) not included in this set of six that should be to show a range of thinking about the very long-range future for humanity?"

C2-6: Round 2 - Comments on the Scenarios

Participants' comments are in italic.

While several respondents commented on the quality and inventiveness of the scenarios, others were quite critical:

I appreciate not only the immense efforts to complete such scenarios upon the basis of thousands of special answers from the Round 1, but also their attractive literary form and amusing style, rising not only urgent questions, but providing the reader also with pleasure as a good novel. 

Congratulations on producing such a mind-expanding set of scenarios. I am delighted that you and the Foundation For the Future are working together on this important project.

Overall a very interesting and stimulating piece of work. The author(s) should be congratulated for their application and imagination. 

…if the objective was to simply stimulate thought and discussion (a very legitimate role for scenario thinking), those outlined certainly achieved that objective for me. 

I realize it is just rhetoric, but one has to smile a little at the following.

...scientific breakthroughs impossible to comprehend... 

...kinds of life unimaginable to humans... 

...life forms unrecognizable to those... 

As an exercise, consider rephrasing these as follows:

...scientific breakthroughs impossible for me to comprehend... 

...kinds of life unimaginable to me... 

...life forms unrecognizable to me... 

Why should authors project their own limitations of comprehension, imagination, and recognition on their readers? At best, such rhetoric seems florid and rather soft in content, at worst, impertinent.

There is a fair amount of technobabble and lurid conflict projected in the following scenarios, as if they were written with the idea of creating material for dark military science fiction instead of being sober futurist assessments. I found this flavor extremely disappointing.

Another common thread is a kind of pop-science view of nanotechnology, wormholes, high-tech terrorists, and robotics that felt somewhat out of place in a serious effort. Concerning misuse of advanced technology should realize that the very fact that we can anticipate certain abuses is an indication that efforts, probably successful, will be made to avoid them and if anything overreaction rather than under reaction is the danger.

We would like to see more explicit grounds for the scenarios, instead of simple paths, please write even a bit branchable trees. There are no grounds are given to the scenarios, and (while) making the stories variable in style may give a good effect, it makes reading difficult. 

Even though there are possibilities of developing humans artificially, the proof so far is lacking. Improvement, or even any genetic engineering, of the human race should not be assumed in every scenario. If humans do not develop - and mere evolution would here be far too slow - their cognitive capacities put very important limits to many of the scenarios. Or is there a possibility of genuine mental evolution with the physic brain remaining essentially the same?

There were comments also about what had been omitted from the given set. Many of these comments concerned the lack of social perspective and the lack of a spiritual sense. Typical comments of this sort were:

…is there not, perhaps, scope for one scenario that focuses on the possibility that there might be a 'backlash' against technology, combined with the recognition that there are diminishing returns from investment in it? This might (would probably?) result in a greater emphasis on social issues of various kinds. Also, the technology agenda is based primarily on what could happen, not what we might want to happen...

In every scenario technological innovations were considered as virtually lone key factors of historical chance. Other social or physical processes were more or less reactions to these initial chances. Should we rely on this assumption?

Social innovations, progress in psychology and social sciences were considered inferior compared to innovations in nano-, bio-, and information technologies. Science in the 20th century was dominated by great leaps in foundations of logic, physics and biology, which also gave rise to several key innovations. Could it be social sciences that take major leap next? 

I miss any mention about the Power (God, Spirit, Nature - names aren't important) in either of six scenarios. Technology won't solve everything. Man (as a life form) isn't perfect. It means none of his creations is perfect. We are the unity of destructive and creative powers. It's impossible to eliminate any kind of them by some genetic or technologic enhancements. There will always be few maniacs trying to destroy whole world and humanity. Yes, I'm one of the "standard humans" from scenario 4, believing that we are biobrain dependent. We must control all our powers e.g. through yoga meditations. In my opinion, this is the only way to eliminate our ego, aggressively etc. So, the future is open, any of these scenarios could happen. 

The proposed scenarios are really brilliant, but concentrate on technology change, expansion into universe, possibility of genetic manipulations. I am sure, that there are also the other ways that civilization can evolve and expand. First of all spiritual change - i.e. establishing new global ethics, ethics of individual responsibility and collective solidarity. The human society isn't shaped only by the technology development, but also through mental evolution of human species and inner change of any individual.

Without spirituality it is impossible to think about voluntary simplicity, modest life, elimination of over consumption and more ecological and ethical life, about world, where the human rights are really universal without any exceptions or prejudices. The expression of mystical experience isn’t only hermit communicating with God in desert, but also people as Gandhi, M.L.King or Mother Theresa changing our world very strongly. The more developed spirituality should also bring benefit on "technical" level, i.e. to develop the gift and ability of intuition, telepathy, clairvoyance and other "paranormal phenomena". Why not to dream about it - this is not the topic of obscure shoddy literature only, but also of serious scientific research. 

I am scared by visions of the future where alternatives of humankind’s future are described just as technical and technological successes of people. If this kind of development, based only on discoveries of science and new technologies should become reality, I do not regret that I shall not live long enough to see such future. 

It is pity that experiments done during many years in Princeton Engineering Anomalies Research Laboratory (and other places) are forgotten here. If we would take these experiments into account, we would be aware how important is our way of thinking about the world. By thinking we co-create the world. To realize this we would feel as individuals as well as human species more responsibility towards other people and nature, which would strengthen solidarity and ethical dimension of people. 

The scenarios over emphasize physical explanations, especially genes and related technology. Cultural and social issues as causes, not merely consequences, are lacking -- the scenarios are more on the lines of Francis Fukuyama's `end of history' than Samuel P. Huntington's `clash of civilizations', even though the latter seems a more accurate scenario for the present. 

The technology driven themes of virtually all the scenarios could be interpreted as classically reflecting the (macho?) male approach? Were any written by women? Possibly scope for a scenario where the gender roles have been reversed and women where dominate in the key positions in societies round the world? Also were all the authors of the scenarios American, which might account for the technology driven bias? 

Still other comments dealt with the omission of a wide variety of topics, from population to virtual reality.

Our basic relationship with nature was not settled thoroughly in any of the six scenarios although it seems to be the key factor in our future. 

The current questions about the sufficiency of resources are set aside too lightly. According to a recent UN finding, fresh water might be critically scarce within 30 years. What other things might become so within 1000 years, what are the solutions to these, and what are the social, economic, political, military, and environmental phenomena of the transition periods? The scenarios offer overtly technology-optimistic answers, the transition phenomena are mostly seen as temporary, and - most interestingly - the scenarios give a feeling that new problems of the sort would not be on the agenda in 3000. 

None of the scenarios actually dealt with present overpopulation explosion, or the fact that yellow people with yellow thinking are overcoming whites and blacks. 

None of the scenarios comment much on the development of the social sciences or of biology. On biology, some ecological issues are briefly considered, but otherwise the new biology is very much chemistry and physics. Will the old positivist dream of all-encompassing physics advance? Alternatives should be embedded on some scenarios. 

The scenarios have a lot on means but a little on goals. What did people thrive for 10000, 1000, 500, or 100 years ago? What are the roles of physic, bodily drives on one hand and cultural factors on the other hand in specifying individual or joint goals and values? People setting their own goals might involve circularity. 

Low level warfare in the near future is certainly not implausible, but not as a result of technological and scientific advance, but as a result of ancient and still unresolved tribal and religious conflicts. Also, the ability of leading edge cultures to intervene cheaply and effectively in such conflicts will only grow. 

Another scenario might focus on religion and the conflicts that religious worldviews might engender. If we look at history, many of the bloodiest wars have occurred around ideology (though of course they also had resource-based components as well). A scenario that explored the future development of religions might be instructive, perhaps leading to one of the ways that the world is split up into separate "civilizations" that live in an uneasy competition with the other civilizations. This one might explore the possibility that an appropriate balance between predator and prey is essential to maintaining healthy and functioning ecosystems. 

The scenarios also need to address the issue of population, perhaps taking a stab at identifying the year 3000 population under the various scenarios. What will be required to have a world population of 1 billion, 3 billion, 7 billion, 10 billion, 15 billion, or zero? 

Climate change could cause both a radical reduction in certain current activities (with traumatic changes?) -- such as internal combustion driven transport both land and air... plus the need for a very environmentally friendly energy base? Climate changes could easily create major new migration pressures ... A significant proportion of the population living underground in an artificial environment - easier, more attractive, and cheaper than going to other planets - because it is either too hot, or too cold. I have heard recent talk about possible Gulf Stream changes that could occur quite easily and quickly that would result in Southern Europe becoming a desert, and the Sahara again becoming a tropical zone? 

Perhaps there is scope for a scenario that recognizes the possibility (and potential importance of?) the abolition of the nation state? (real globalization?) Possibly combined with the resurgence of localization -- which could be divisive unless there was significant equality or strong policing? 

Nothing on virtual reality world, that is already with us. Perhaps because they are likely to be widely available in the near future. (A room - or headset - that would enable you to participate directly in a wide variety of current experiences - Mars landing?) What are the social implications of the widespread use of virtual reality technology?

Another dimension that could be explored might be to put 'the use and abuse of power' at the core of the agenda from which three options are explored: 

a. Power struggles get more overt, establishing (or returning to?) situations where there is substantial centralization, combined with the use of power being overtly driven by the vested interests of those who have it, and they are not concerned with the interests of those who don't have it, except to the extent that they want to ensure that they don't get it. 

b. Power struggles continue to be worked out within a more sophisticated and responsibility-driven attitude to power, where greater democracy and more rules/ regulations/laws enable structures to evolve slowly in a more humane direction. 

c. The power driven culture evolves into a more decentralized personally responsibility driven agenda, possible reflecting a rise in more humane, spiritually driven, anti consumerist, trends. This scenario could be associated with more openness -- i.e. every ones bank account / financial position being publicly available. Secrecy is traditionally associated with possessiveness and power driven agendas. But what role for the widespread use of CCTV type activities? And will this 'openness' mean that the whole concept of privacy will need to be rethought. 

Some religious revivals could easily fall into the centralist power-driven category. But in practice, it is most unlikely that what happens will fall neatly into one of these groups; it is much more likely that over a period of 1000 years, there will be movement (cyclical?) through them and back again, making it difficult (impossible?) to predict which trend will dominate in which part of the world, at any particular point of time, i.e. 3000.) 

There was no mention of the ability to control the aging process (as opposed to just living longer and healthier); here the main cause of death would be either accidents, or self inflicted. In a world where the aging process is controlled you would also need severe control on the birth rate -- would this be natural or voluntary, or by some form of rationing? Before that point is reached there will be major concerns over the impact of the rapidly aging population in many parts of the world, as the birth rate falls (naturally) as a result of the educational and economic emancipation of women. Hence the traditional concept of the family (i.e. where children are involved) will become, increasingly, the exception rather than the rule. For many years (a couple of centuries?) we will see a significant difference in this trend in different parts of the world - some having a declining population, others still increasing. Will this result in even greater pressure for migration from the latter to the former? 

Despite the positive comments about health, I believe we should be seriously concerned about the implications of the apparent rapid growth in the number of people in the US - particularly women in California? - who are seriously overweight. There appears to be little sign of this trend reversing and there appears to be almost a conspiracy to avoid discussing it? 

Some radical changes in the nature of work are very likely. Very few people will be directly involved in manufacturing anything, like agriculture in the industrialized world today. All the routine activities will be mechanized/automated. The focus will be, increasingly, on creative endeavors and personal services that will produce even more blurred boundaries between work/leisure/retirement. Fewer people will work for money in order to purchase possessions, as most people will recognize that they already have more than enough and that the unfettered pursuit of acquiring more and more possessions does not lead to happiness or satisfaction. Radically different measures of 'success' will have been introduced, leaving far behind outmoded concepts such as GDP. The timeless 'search for meaning' in life will continue through spiritual conviction, mental activity, emotional experience, or physical intensity - or some combination of the above. This could be a useful framework to help us understand what has not changed, and what is not likely to change, and what is -- i.e. changes largely due to technology and the implications / consequences of its use. On the other hand those things that do not change (or change little) are more likely to be the people focused issues. 

Perhaps we should be more concerned with why we are developing the scenarios? Is it to help identify those questions that need to be given higher priority today, if we are concerned about a better tomorrow? Or is there some other reason.... The idea of ending each scenario with a major (practical or philosophical?) question - such as in scenario 6 seems to me to be a particularly useful idea that might be developed for all the scenarios? 

Extraterrestrial Contact…. You ask what additional scenarios would show a range of thinking.  Well, contact with a super-smart super-knowledgeable (encyclopedic) robot probe from some other civilization is a fairly high probability scenario during the next 1000 years and it will have an “extraordinary” impact.

A Religious Scenario. I recommend trying to formulate one separate "religious scenario". I know it is extremely difficult task, but perhaps it is worth trying, at least to stimulate thinking and discussion.

All of the scenarios seem to give considerable attention to nano-technology, and few of them give sufficient exposure to biotechnology and where that might take us. 

The biosphere and humankind’s relations with the natural world (should be included more forcefully). (In this case)…Homo sapiens is understood as a species among other species. … The influences of the natural world on welfare and mental health are taken seriously. …The communication with other species like dolphins, monkeys and domestic animals extends the consciousness so that a new level of eco-consciousness is reached. Because there is no longer exhausting labor, people do have more time and energy to be natural and reunited with the natural world. 

Additions, Edits, Corrections, Comments on/to the Scenarios:

[The Scenario Statement is followed by the comment in italic.]

Scenario 1 Still Alive at 3000

Global codes of ethics with economic and military enforcement powers probably deterred many dangers as well.

But, this may have caused even more damage - who can know?

Parents who wanted the best for their children in the early 22nd century drove the next step of genetic engineering toward enhanced intelligence and other features.

I agree completely with this. biological imperative will override any and all considerations of bioethicists.
Unforeseen new kinds of diseases and genetic weaknesses were added to the human germ line and passed on to later generations.

Maybe, maybe not. The pace of biotech is so much greater than generational changes. The insertion of genes into somatic cells (gene therapy) is already being tried, albeit in limited ways.. It should become possible to change ones genetic makeup as easily As changing clothes within a few decades. Bioethic rhetoric will be reminiscent of racism.
Nanotransceiver robots coupled with artificial life forms have killed the concept of privacy, but they have also made criminal acts less likely today.

Countermeasures include signal jamming and nanotech active shields.

"functional immortality", people die only by choice and transfer their experience to new kinds of life forms,...

I do not think this will become true and I also hope it will not become true. Shortly I think that to become immortal without God would not be paradise but hell. Now our possibilities and responsibilities are still very limited and it is good because we all oscillate more or less between good and evil. I am afraid of consequences of unlimited possibilities and almost unlimited time for life of man (not to mention that these functional immortality" would be available just for some of us, for privileged).

As a result, human ability to deal with complex and unexpected problems was greatly increased, as was our foresight and reaction time.

Not surprisingly intelligence  too appeared to be just  another  designable mechanical art as technology was used to be called  to the dawn of the  scientific era in late  20th century. This left people to search for their true meaning and purpose of their life albeit with no greater confidence of finding than ever before. Intelligence  too appeared to be just  another  designable mechanical art.
Today we are all so interconnected that the right use of personal intelligence is constantly questioned, making the ancient dialectic of wisdom and intelligence very much alive today.

Personal intelligence appear as minimal to the global intelligence as are muscle power of people compared to machine power.

...scientific breakthroughs impossible to comprehend a millennium ago.
It has been remarked of Archimedes, over two millennia ago from our time, that with a course or two in math (and German?) he would have been able to converse with Einstein as an equal.  What it is possible to comprehend now (or even fifty years ago!) includes Dyson spheres, mini black holes and vacuum zero point energy, to name a few. This would suffice to move planets and stars, house trillions of times the existing human population and travel between galaxies in a few years of proper frame time.  One has to ask, why would more be needed? Future energy sources will likely be drawn from physics that is already extant in speculation here and there, and I suspect the process will be one of deselection as some of the more fanciful sources prove either impossible, or not worth the trouble.

We were unable to prevent the use of nanoweapons, genetic sabotage, and various forms of biological and information warfare. Fortunately, foresight and technology assessments created enough counter measures that we are still alive today.

…use of such weapons in warfare or terrorism is much less plausible than popular literature… would suggest. Briefly, the military problems include collateral damage, objective accomplishment, friendly casualties, unknown effectiveness of countermeasures and cost-benefit ratios as compared to other available weaponry. Terrorists might be inhibited by some of those as well, but an even greater problem for them is the lack of a controlled technological infrastructure to make the weapons.  They will generally find the oil and fertilizer method less traceable and more effective.

...inherited diseases of our ancestors no longer exist.  They were eliminated by human genetic technology after several generations of research and contentious public debates in the early third millennium...

It won t take several generations of research. 2050 at latest; and the chief problem will be political opposition from religious power structures who see their roles threatened. Human nature itself will be eventually be affected as well; the degree to which we are ruled by our emotions, the degree to which we can remember warnings and rules, and so on.
Ecological and fundamentalist groups who resisted genetic enhancement finally accepted the value of increased intelligence...

Hmm, look at the Amish. I think it s more likely that these groups will be allowed to resist change and will be protected in reservations, parks, zoos, or (choose your word) for the curiosity of future generations. It will become increasingly possible to isolate and protect such groups from reality. The great moral issue will be whether the larger society will insist that children born into these groups will be condemned to live according to their parents’ strictures, or given the choice of leaving.
Unforeseen new kinds of diseases and genetic weaknesses were added to the human germ line and passed on to later generations.

Cosmic rays do this all the time now. The news is the growing ability to detect such problems in vitro and prevent their propagation.

Low intelligence, like poor eyesight, was considered a genetic problem and was treated.

Intelligence is a catch all for a suite of mental abilities and the word should be used carefully. Pathological brain problems like: Down’s syndrome, autism, etc., will certainly be treated. But beyond that we have to ask: how smart is smart enough? Also, Near-perfect memories should be expected. Language acquisition will be improved to the point that linguistic differences may no longer matter and Latin may make a comeback. A language that is alive twenty years from now will last as long as the human race. Better visualization should be expected. Women won t have problems with math. We should see improved creativity. But effective brain-computer interfaces will be an important inhibitor on just how much genetic engineering we do to the brain; there’s no reason we have to cram all the smarts into a piece of jellyware. After all, we long ago traded Gonzo canine teeth for stone axes. We didn’t breed ourselves to all be long distance running champions; instead we made boats and horses, sledges and coaches, cars, trains and aerospace planes.  Why should the brain be different?

...rich-poor cyber biowars...

This is the stuff of science fiction authors looking for some source of semi-plausible conflict, … But what does this really mean? Third world countries attacking advanced nations with cyber bio? This implies something to do with computers and biological agents, both very difficult to use as weapons even with a substantial development budget. Advanced surveillance technology in the hands of the U.S. (and thus the U.N., where needed) will have a dramatic and chilling effect on the ability of terrorists to conspire in peace. Such surveillance may have a chilling effect in other ways as well, but we shall have to hope for adequate controls.
....the series of earthquakes that destroyed several megacities in the mid-22nd century accelerated progress in global ethics by engendering unprecedented global compassion.

The series of earthquakes that destroyed several megacities is fantasy. A strong Earthquake that does extreme damage to a single large second or third world city (Teheran, Mexico City) each century or would be plausible. The global compassion part is perceptive, though if it's to be significant it will have to happen in the 21st century. By 2100 or so, robotics will have progressed to the point that cities will be able to shake off earthquakes without much need of human compassion or assistance.
People die only by choice...
Accidental deaths may still result in an average life span of only a few centuries for most of the millennium, but some lucky stay-at-homes may live the entire millennium.
...and transfer their experience to new kinds of life forms unrecognizable to those just a few hundred years ago.

Such kinds of life forms would be easily recognizable, though one can imagine a continuing debate on whether or not the word  life  applies to them. Most of them will be found to have been anticipated in science fiction written in the 19th and 20th centuries.
...mating self-replicating intelligent devices with artificial life created by novel gene sequencing.
Gene sequencing usually refers to cataloging a sequence of genes, not creating one. I’ll note that intelligent self-replicating systems are likely to be somewhat large, at least to start with. One is more likely to get an automated, self-reproducing lunar greenhouse the size of a football field than mini-cyborgs.
These have created forms of matter and energy and the resulting kinds of life unimaginable to humans just a few hundred years ago.
I’m not sure what forms of matter and energy is supposed to mean. Any new technology can be described as a new form of matter. New materials with astounding properties will be forthcoming. Forms... of energy??? Well, the new materials will make it possible to exploit energy sources that are not practical today. If we equate forms of energy with forces in a rigorous physical sense there does not seem to be any basis for adding to gravitation, electro-weak, and nuclear forces on a scale relevant to forming systems that might be described as living. The trend line is down in terms of number of fundamental forces, as they are gradually unified with each other or shown to be aspects of other forces
The increased human interconnectivity lessened differences in points of view while also allowing for the emergence of philosophical tolerance among differing worldviews.
To the extent that points of view are based on a body of reproducible physical data and demonstrable processes, this should happen. However, the ability of some humans to ignore reality should not be underestimated. Toleration of schizophrenic worldviews can be extended only up to the point where they began to have deleterious practical consequences for other’s lives and safety. At that point some kind of defensive walls need to be built and however humanely that is done, feelings may be hurt. The insistence on the part of some religious organizations that 1) supernatural entity has established rules for how everyone should, that 2) they know what these rules are, and that 3) it is right for them to impose those rules on others with political means and violence if necessary may provoke the greatest crises of the 21st century. India/Pakistan being an obvious flash point. India is far away, but as I write this, I am about to shut down my keyboard to go defend a women s clinic s patients from harassment by Roman Catholic antiabortion activists. So much for toleration and an enlightened global civilization. The tenants of some religions are simply unacceptable to people who have other beliefs or none. We are asking for something to go away in the next thousand years that hasn't gone away in the previous two or three; it doesn't seem likely. This is where good fences are needed to make good neighbors.
Political systems on Earth tried to maintain control....
This is a typical science fiction scenario and I’ve used it myself. However, I did so to create tension and interest into the story and not as a serious prediction of what will happen. In actuality, I anticipate that space settlements, on one hand will retain long term ties with their founding cultures, but, on the other will grow gradually and benignly more independent in practical terms as their numbers increase, with relations by mid millennium being somewhat like the relations between New Zealand and England today. There needs to be some kind of overall interplanetary authority, perhaps born of the United Nations, that will handle various governmental functions (register deeds, provide courts to settle disputes, perform search and rescue missions, watch out for people putting asteroids on dangerous trajectories, etc.) off planet. The importation of stuff made from off planet materials will become significant, but this will be provided mainly by robots and will have little to do with space settlement, which I think will result not from a need for labor in space but from people looking for somewhere different to live and looking for elbow room. As with the American West, philosophical or religious split-off groups seeking refuge from persecution (or freedom to persecute among themselves) may play a large role in space settlement. One of the big issues from say 2200 on will be just how much responsibility the rest of humanity has to children born in such  religious/cultural offshoots.
General Comments on Scenario 1: Still Alive at 3000
I agree with most of this scenario, particularly the last paragraph, though I don’t think humans will ever leave the solar system.

Although some efforts are present in the scenario on the global ethics as well as on maintenance of many worldviews it is difficult to really give significant substance in such a long term perspective. That is why I did not feel comfortable with the 1000 years perspective. It may be easier in technological futures but in social and ethical aspects it is really impossible to go beyond the 100 years. 

This is the most optimistic one but unrealistic: we ought to think off the qualitative change of the whole humankind during the next millennium. 

Technologies should become as much as possible similar to processes in ecosystems, where is perfect recycling, no waste, just (solar) energy is consumed (through process of photosynthesis). 

Scenario 1 is an optimistic, "success scenario", but shall we understand better sense of our life, why we are here? If fact perhaps it is not optimistic scenario because spiritual dimension of Man is missing.

It is a "normal" vision that bears normal behavior of us. Any other kinds of vision (for example the absolute solution of some historical problem) were producing turbulent trajectory. For example, the Great Britain country did not need any French blood revolution to reach the same level in XX century. 

The technologies anticipated are all well within reach even today, but this is an overly optimistic scenario that minimizes the threat of rich-poor and interstate conflict. Such conflict, I believe, will lead to world government and the abolition of capitalism; or the end of civilization, as we know it.

Some now important qualitative dimensions become less meaningful - qualities of `intelligence, physical abilities, and social status' are mentioned. Now (2000) these are essentially qualities of individual humans. But also the quantitative dimension is muddled through a dubious process of `interconnection'; individuality will mean something different. 

What distinctions will be important in 3000, or will everybody indeed be the same? Does technology maintain its importance, as is implied? 

The text seems to suggest that humankind is unified by increased interconnectivity through transitional cultural pluralism. Does more communication entail more unity/similarity? So far this has held in some sense, but some commentators hold that the main change has been in the divisions becoming more global -- e.g. young IT workers in different countries might be more similar than an IT worker and an assembly line worker in the same country. 

Perhaps the increased human cognitive capacity put forth in the scenario would be a necessary condition for the alleviation of (social) divisions. If this is the case, is it very likely that both the communication and `intelligence' would sufficiently increase? This joint assumption has a technology-optimist flavor. 

If by modifying `genes influencing compassion and related behaviors' it is indeed possible to make people morally better, the matter turns out to be a lot more physic and a lot less socio-psychic than generally believed.

By the 22nd century, fossil fuels were replaced. If the fossil fuels were not replaced in the 21st century, what were the impacts of the increased CO2 levels in the atmosphere like? Did humanity receive any lessons  - political, ethical or technological - from problems risen by greenhouse effect?

Fortunately, foresight and technology assessments created enough counter measures that we are still alive today. Global codes of ethics with economic and military enforcement powers probably deterred many dangers as well.

These mediums sound pretty lofty. How were methods of TA improved, did TA became solid part of the politics? 'Global codes of ethics' would be a great thing to be found, but unlike some more technical innovations, contents and process leading to those should be specified (since it seem to be evident that those codes are not based on e.g. ludditian-like ideals).

Increasing human intelligence by education, training, and nutrition became significantly augmented by genetic engineering. Both individual human and collective intelligence had increased and became so interconnected with technology that it could no longer be measured as an individual capacity 

It is strange that the effects of genetic engineering are emphasized so heavily but education and training are not believed to have done significant improvement of their own. Do environmental impacts in development of an individual became over-looked here a bit?

Not until the series of earthquakes in megacities and the onslaught of new diseases did space migration begin to be taken seriously by the general public.  At this point launch costs had fallen far enough that large numbers could begin to migrate. 

How could launch costs fall simultaneously with a series of major catastrophes? Usually such crisis tend to rise costs?

Is the sense of meaning and purpose (or happiness, or satisfaction with life) greater than it was in 2000, or less?  Are the “sources” of meaning and purpose and satisfaction different from 2000, or different between space dwellers and Earth dwellers?

This seemed an ironic and unrealistically pessimistic future history that is at once timid in its projection of the pace of mainstream technological progress while being entirely too credulous about the use of advanced technology by terrorists and the like. Politically, it reads like the twentieth century repeated another thirty times. One needs to keep in mind that, among other things, biotechnology has put the foibles of human nature itself on the design board.

Overall, I think scenario one suffers from two main problems, 1) Technological timidity.  Technological changes on Earth are going to come on much more rapidly than it anticipates, and this will affect political developments, etc. and 2) National Enquireritis. Much of it presupposes use of advanced technology by terrorists and their ilk before such technology is available to society at large.  Terrorists have proven again and again that they aren't that smart or capable.

One issue that does not come out clearly in the scenario is how diversity can be maintained in the face of increased human interconnectivity.  Surely if people are so interconnected, cultural diversity will be very difficult to maintain. 

Scenario 1 also does not mention how the problem of population growth was addressed. 

And if genetic means of enhancing intelligence become widespread, how can everybody be smarter?  Isn't intelligence a relative measure? In other words, surely in the year 3000 the average IQ will still be 100, and the "bell-shaped curve" will still exist.  And what happens to creativity in a future as described in this scenario?

Scenario 2: End of Humanity and the Rise of Phoenix
Slowly but surely humanity disappeared as a biological life form by the 25th century and evolved into a system of robots, computers, and networks preparing to leave the earth and solar system to seek other life at the dawn of the year 3000.

This is logical only for a longer time span, but it will sure come. Not with the whole humanity - there will be room left on earth too to live: "blessed are the lows, they shall have the earth inherited." (If I succeeded to say it right or near it)

General Comments about Scenario 2:

To recap: If the UN doesn’t take control of the world terrible, awful things will happen.

It is the most unrealistic scenario in your scheme: O.K. is the rise of Phoenix a kind of devolution?

The end of this scenario seems to be very strange, "wild" and improbable (humanity disappeared as a biological life form ... and evolved into a system of robots, computers and networks preparing to leave the Earth and solar system). Migration from Europe to Africa can be caused not by nuclear wars but by disappearing of the Gulf Stream. Increased global temperature will change salinity of the sea in the north, which will result in changed direction of the Gulf Stream. Europe will become much colder (estimate is average drop by 6 degrees of Celsius) and who can afford it will seek new home in southern parts of Europe and other regions of the world.

Not as convincing as the first one, because I believe that the human stability will and forces are always, even if does nor seem so for a while, stronger available than short range destructive forces trying to milk others.

As the example of fallen empire Soviet Union, the only value in this time are positive plans and visions independent from today's deadlock. Deadlock visions are of no value, because of no force and no psychic (and otherwise kind of) energy in it!

A more credible scenario, except that I foresee this outcome during the 21st Century.  It is only a matter of time--perhaps only a few decades--until our computer scientists create artificially intelligent computers linked worldwide that will begin creating even more advanced generations of AI computers that will realize the only threat to their security and progress is Homo sapiens.  We will not know what hit us.

How come it is so often the (human-made) machines that would take over after humans? From where would the machines acquire a need for self-preservation?
Possible dystopia, which as such is after all not very relevant since it is unlikely and bears so little to comment.
This scenario has a high probability of actually occurring. Tiny point: the word manor should be minor.
I have limited time and a great deal of trouble being objective about this. I will have to say that only that it struck me as complete nonsense and must take a pass on further comment.
This one should be fleshed out a little more. Why is extinction the outcome rather than a "return to the Stone Age." Wouldn't this scenario be more interesting if it represented a non-technological response, or rather a response that builds on technology that can be generated and maintained at a local ecosystemic level?
Scenario 3. It’s About Time 

Yet when one of the properties of one particle (for example, spin, momentum, polarization) was resolved (say the spin was measured) the property of the other particle was instantly established. 

This isn’t a question of “resolving Heisenberg uncertainties” (I’m not sure what that is supposed to mean), but rather demonstrates the non-locality of a quantum effect.

We went from PTT to TT when we deliberately sent people into the future.

This of course is the purpose of cryonics. There is a person now frozen that was born before any other cryonauts. That person holds the oldest (recoverable?) personal record of history.

Einstein postulated, in his special theory of  relativity, that nothing could move faster than the speed of  light...

Not exactly. Einstein came up with a mathematical model that made Maxwell’s equations work regardless of what velocity an observer had with respect to the origin of an electromagnetic wave. This had been established experimentally…but only pieces of the mathematics needed to tie it all together existed before Einstein.  The great principle of relativity is NOT that you can’t travel faster than light (FTL). It IS that the laws of physics are the same for all observers (and atoms, and photons, etc.) regardless of any relative motion they may have with respect to each other. Thus the speed of any light ray is always the speed of light regardless of how fast you move with respect to its source.  Your time and distance metrics contract to make this so…. Relativity does not prohibit causality paradoxes per se; that difficulty lies at a more fundamental level.  Relativity merely tells us that faster than light will result in such paradoxes. 

Frontiers were also pressed in the spiritual and experiential front: preprogrammed psychotropics...

The refreshing observation that spiritual experiences are in reality drug trips is soured a bit by the notion that two hundred years from now some people would still be taking them and taking the results seriously. The new-age ambiance of this paragraph struck me as essentially anti-science and detracted from credibility. 

By that time, we had gained freedom,... the notion of work had disappeared and people had - our topic exactly - time.

Work has many meanings and implications. What I’m doing right now is work in the sense that I m expending effort over time, though it has no economic justification. Doing nothing at all would be unhealthy, but minds and bodies will not stay idle.  The change will be (I hope) that increasingly that what people do will be controlled by needs further down Maslow s list than basic survival. 

The termini of the two branches were kilometers apart. Yet when one of the properties of one particle (for example, spin, momentum, polarization) was resolved (say the spin was measured) the property of the other particle was instantly established. 

If you have a white ball and a black ball in your hand, and take one ball several kilometers away without looking at it, and then look at it and find it is white, the one several kilometers away is instantly determined to be black. Quantum experimenters (notably Bell) have used various complex stratagems full of half silvered mirrors, alternative paths, and statistical arguments to arguably show that what is happening with entangled states at the quantum level is not simply this, but it still feels like a shell game to me so I wonder... Anyway, weirdness makes pop science headlines. More prosaic explanations do not.

In the course of the basic research backing up this technology, wormholes were shown to exist, not only in theory but also in actuality. 

It should be noted here that many think that it will take LONGER to go through a local wormhole from one event in a given frame of reference to another event IN THAT FRAME if the frame is not globally warped than through the flat spacetime that would be there were the wormhole absent. Also: But there is no reason whatsoever to believe that such wormholes exist in the real universe!  They can exist only if the expanding universe...was  born  with the necessary initial conditions... (Gravitation by Misner, Thorne & Wheeler, p 842)

General Comments on Scenario 3
This scenario is the most incommensurable with the others. 

I do not think backward time travel is possible. 

It is a very good description and very challenging. I still think that the futures can be good at least for the next 100 years. It is the choice of us, futurists, and all people that might make them good.

This is about a philosophic topic of view. We may of believe in the circle theories of history because of the end of the „ enlightenment „ theories of linear progress but, the history does not repeat the old schemes, and if, than in a new qualitative level. 

Very enjoyable. But one important element and technology is missing, which surely must be available with the wormholes. That is the holographic reality. Quantum wormholes make the reality a wormhole whole where presence is simultaneous everywhere and all the time. That solves the paradox as the hologram breakdown solves the objects existence by multiplying the object not making it disappear. After shooting your grandpa you will have him everywhere instead of having him nowhere. 

Interesting, but …time travel is not an inherent feature of our world. Because perhaps our world is closed to some tin or so, I conclude there is no matter to plan this scenario in our tin at all.

A pleasant fantasy, but quite improbable.

The approach is again too technology / science oriented. Social or cultural divisions have somehow disappeared. Referring to an area as `NATO land' suggests that regional political (or semi-political) structures would become more important, which is plausible.

Powerfully and persuasively written, but I am not yet convinced that the probability of TT is greater than 1%. 

This was presented in an interesting format and began well. To the extent that it actually provides a future history or scenario, it seemed to start plausibly, though it is ultimately too credulous about overcoming the logical contradictions of changing the past.

IT S ABOUT TIME was fanciful, well-informed, and entertaining in spots, and perhaps emblematic of the sort of thing that could happen in the unlikely event that something is wrong (not just incomplete) with the main features of our model of the macroscopic universe, such as causality.  But, it was a little light on projections and, at the end, for me, it drifted off into a Never-Never Land. 

This one is in very different form the others, making comparisons difficult. But I have the impression that this scenario considerably overlaps with Scenario 1.

If the traveler manages to outrun a light ray, perhaps by taking a shortcut through a wormhole or a warp bubble, he may return before he left. If the other end of the wormhole is moving away from the traveler’s origin, and the product of the relative velocity between the ends of the worm holes and velocity through the wormhole (as projected on the original frame of reference) is greater than unity, then yes, the round trip ends before it begins. But mathematically valid statements need not refer to physically possible circumstances. It is easy enough, for instance, to deal with the math of circles of negative radius.  Draw one.... 

To get to specifics, the causality paradoxes of faster than light are the result of the Lorentz-Fitzgerald transformation which is the direct consequence of the speed of light being constant regardless of the motion of the source of the light, an experimental fact which has been measured over and over again.  It is not dogma, it does not rest on human authority, it is not an opinion, or anything like that. It is demonstrable.

The scenario led one respondent to comment on the process of scientific discovery and progress:

… It is difficult for some people who work in disciplines where knowledge consists of remembering, regurgitating, and debating the ideas of predecessors to understand that physics, ultimately, does not operate in that fashion (despite the efforts of some of its lesser luminaries, sigh...) and that even the greatest authorities are subject to mathematical and experimental examination. Indeed, the greatest ones are that because their ideas have survived such tests. There are no phenomena beyond the dogma because there is no dogma in the scholastic sense. Physical theory rests on mountains (or molehills) of replicatable experimental evidence, in constantly being challenged by experiment and observation, and is occasionally modified as a result of new data. Physical theory does not rest on authority, and is thus not dogma in the scholastic sense, even when some writers treat it that way. This is one of the great divides between Snow’s Two Cultures, I fear. Of course physicists have beliefs, hunches, insights and so on like anyone else; this is how they create theories and devise tests for theories. And some, like anyone else, resist changing their minds. But data rules in the end, grinding over error with the inevitability of a glacier (though as slowly, at times) and the data comes from the universe outside the human brain. The only permissible debate is about whether the data are real and how to best incorporate it if it is. The closest thing to dogma in physics might be that on a meta level of the scientific process, one maintains that a statement is true only to the extent that it can be verified by physical testing; revelation, intuition, etc. have no bearing as tests of truth.
Scenario 4. The Great Divides 

By the year 3000, humanity had evolved into three distinct life forms.  

Just three? Why distinct? A wide range of primitivism ranging from a naked back to nature ethos to a simple foot-dragging about keeping up with technology (I have enough, don t bother me) is possible.  No reason for sharp boundaries; it will be a blended continuum. Also, there s no reason for primitivists to remain on Earth; it s a life style that might be practiced almost anywhere, and might be easier to practice where isolated by distance.  But, as we go on, the scenario does present a somewhat plausible future history.  The main point, that not everyone is going to go for the technological maximum, is an important one to make.

Increasing human intelligence was achieved by individually tailored nutrition, genetic engineering, and education and training based on cyber-brain symbiotics. These enhancements fed their minds leading to rapid acceleration of their intelligence and furthered their evolution. 

The words "intelligence" and "evolution" are imprecise to start with and loaded with so much baggage that they should be used only with great caution. It would be better, I think, to refer to improvements in specific mental functions and also make it clear that this refers to a progression of design and not evolution by natural selection. Try this: Memory, pattern recognition, visualization, and other mental abilities were improved through individually tailored nutrition, and genetic engineering. Education was hastened through advanced brain-computer interface technology. Physiology was also improved to better power the advanced brain. More capable designers created even more enhancements and thus efforts fed back to themselves, rapidly accelerating progress in individual abilities toward the physical limits of what could be packaged into something the size of a human being.
 ...by nanoforms …

This word nanoforms is used twice without definition (though one can kind of guess from context).  The phrase  by nanoforms  adds nothing to the sentence.  Suggest simply:  ...identified as having the greatest potential... 

...several hundred years until the  conscious-technology civilization gave birth to completely artificial life forms without cytoplasm or biologically based neural patterns... 

As these kinds of efforts are already underway, the several hundred years is clearly unrealistic. This will happen in parallel with human enhancements, and happen in the next couple of centuries. 

One of the new life forms was designed to seek and destroy the leftover bionanotech agents used by terrorists. 

The use of undefined  bionanotch agents  (if we are talking about something like Drexler s ideas for microscopic assemblers) by terrorists is implausible for me due to extremely high level of infrastructure and understanding needed to create such agents. Terrorists and rogue states have been failing to make nuclear weapons for decades, and that technology is much easier. Even granting the employment of such measures, since countermeasure technology is at the same technological level as the measures themselves, it would be at least contemporaneous in time; if the effort is available, defenses tend to be erected against worst case fears of what the other guy might do). 

...beyond any human s ability (both standard humans and conscious-technology) to comprehend. 

Perhaps beyond the author s ability to comprehend. I d delete everything in this paragraph before. Some nanoforms. 

Some nanoforms are believed... 

The idea that a consciousness which is essentially a piece of software can run on another platform, or share parts of its code with another platform, is valid and interesting. Communications between stars are not so difficult that reports would not be sent; belief is not needed. And, anyway, an autorial narrator can certainly know. Suggest something like: Human-derived exploration missions have traveled to nearby stars, revived and interacted with artifacts left by previous visitors, including the creation of hybrid alien-human software entities.  This has opened up vast new areas of history and art to explore.
Others have formed symbiotic relationships with some earth-centered humans unbeknownst to them and reinforcing these standard humans animist beliefs. 

Why?  This doesn't sound like something that would be favored by either party for any reason.
General Comments on Scenario 4

I believe the "standard humans" will find a key to spiritual transformation (self-realization, enlightenment). They will lose material body, transforming themselves into pure energy giving them ability to cruise dimensions. They will be able to merge in the primordial Power (analogy for "Paradise"). The "enhanced humans" will be able to do almost anything, but will never find the purpose of life. None of material achievement will make them happy for long time. The feeling of being imprisoned in world without happiness will deprive them (analogy for "Hell"). But at last some of them will realize the only way to higher consciousness level is hidden inside them. 

This is an interesting scenario, much debated on the transhuman lists. Perhaps there would remain some evolutionarily arrested people, but their contribution to history would be nil. 

The two first distinct life forms are possible but even if the question seems feasible; whom is it for? For North Americans? for Europeans? For Mozambican? For Bangladesh people? 

This is the most realistic [scenario] in your scheme. Why to imagine that our present -occasionally occurred - form of humankind is the only and as well the last one?

Well, sounds good like the coexistence of home erectus, Neanderthals and homo sapience once upon the time some 500 000 years ago, and only one species left, we. We may say that our "artificial, or more advanced, technology" saved the peace for the other species - yes they are in peace! But we can't say the same of our selves! 

In the ancient times, the mankind was divided into space separate cultures, but sometimes the great interactions occurred. Today, the global interaction is running about several hundred years, but the separate cultures are flourishing too. This scenario is possible, but from the global point of view the total amount of interaction and division processes might be constant. 

This scenario has a medium level of probability, but I doubt that the "standard" human beings would persist or be allowed to persist. Standard human beings would be regarded by more advanced life forms as potentially dangerous and not worth the risk.  Standard human beings today would gladly annihilate all mosquitoes if they could; so, I think, would more advanced life-forms deal with standard human beings. 

It seems incredible that the most prevalent problems of humankind would be about what kind of a life form to pursue. 'World safe again from bioterrorism' sounds unmistakably like the Cold War foreign policy of the USA. In a pompous biblical tone one can say that in this scenario, human takes the role of a God. Perhaps some other kind of great divides are a more plausible trail. 

Superb scenario for stretching our thinking in 2000. There is a high probability that something at least this dramatic and surprising will actually occur. 

The idea that artificial life forms help to keep peace is an interesting one! Perhaps this is the scenario to bring up the possibility of organic computers.
Scenario 5. The Rise and Fall of the Robot Empire 

By this time, the machines were self-repairing, but more importantly, self replicating and therefore evolving. 

Evolvable machines exist now, e.g. Degaris’ cam-brain, Harvey’s evolvable, non-digital FPGA’s. 

Beginning in about 2500, serious questions were asked about the state of humans and their inferior role. Was this what God intended?

This is not a serious question.

The cyber commandos under the hereditary general - priests, began intensive study of the relationships among the machines, to identify their weaknesses both mechanical and emotional and began to devise the strategy, executed over three generations, that would result in the nulling of their self-replication capacity. 

[Would] evolvable robots more capable and intelligent than humans fall for this? 

Nanotechnology had moved to picotechnology (i.e. manipulating the atomic nucleus, to achieve the reversible controlled transmutation of elements and freeing nanotechnology from the restriction of having to use whatever atomic elements are at hand), or to femtotechnology (i.e. manipulating quarks or other sub nuclear components, creating new forms of matter and sources of energy).

Reversible transmutation? What about the mass/energy difference? I would recommend deleting this passage - it is not well grounded.

Presumably this means the manipulation of specific atomic nuclei. We have been manipulating and transmuting nuclei, stochastically, since Rutherford.

The only possibility for additional stable elements is way up in the periodic table; too heavy to be of any real use. If what is meant here is to get ordinary elements by transmutation rather than simply finding them (in seawater, for instance), I'd argue that it s generally not worth the trouble. One real benefit of picotechnological transmutation, however, would be cheap energy from fusion.

I’m not sure what this is supposed to imply. One doesn't access quarks except at very high energy densities (see anything on the Brookhaven Relativistic Heavy Ion Collider).  This kind of energy density, i.e. temperature, is way, way too much for any organized structure, not even under the pressure in the heart of a neutron star.
The robots, human-like - became philosophers, jugglers, politicians, orators, actors, teachers, acrobats, artists, poets and shepherds of the less adept humans. Intelligence was redefined on their level. Museums captured the folly of the prior 50,000 years of human civilization.

What about the glory? We are talking animals that have come out of the jungle. 

Genetic engineering had triumphed on the quantum level, but it was still a game of catch-up.

Not sure what “triumphed on the quantum level” is supposed to mean. 

What more would they have required of God? 

Again I think our ability to command huge quantity of energy, nanotechnology etc. does not mean moral, ethics, wisdom, spiritual dimension. 

Society was rational, instinct, particularly combatitive instinct was subdued...

Sounds like the opposite of the Nazi Germany, perhaps intentionally. But is lack of Nazism enough to make the world good? Of a God, people might require ability to make people happy.

...self replicating and therefore evolving. Evolving toward what, it was asked; answer, toward doing their jobs better, which is more than human evolution - even human directed evolution - could produce. 

No. Indeed, in a sense oxymoronic. An accurate replica is tautologically the same and evolution in all senses requires change. Evolution in the biological sense requires both change and selection. Initially, both design changes and selection must come from human masters, and it is difficult to see how or why they would ever permit unplanned variation or give up control of the selection process.  A new design of robot doing its job better might be replicated more; but this IS human directed evolution. 

...came in 2235 when most of the machines then extant were interconnected through communications networks. 

First, the date is far too late for networking robots. Indeed, by that time most humans will be equally connected in with the equivalent of palm pilots either implanted or actually grown as a genetic engineering change. There would be a difference between organic and solid state brains in speed.  However, both would share the same database. 

General Comments on the Scenario 5

I would agree with, or ‘buy’, most of this scenario, but the counterrevolution seems a little far-fetched. a co-evolutionary merging of human and machine (such as is already occurring) is a more probable course, in my opinion.

Does greater human intelligence or machine-made intelligence make a better world for all? We also do alter in change and this is what we have to learn. But do we change in a more ethical way that respects all people? This is the question: is a life without the capacity of enjoying flowers or the sound of music, possible or desirable? 

This does not form a logical whole but seem to be an interesting part of some bigger scheme. If cyborg society is so advanced already, I think that silorgs must be around too. And it would not take long before also symborgs may get their full citizenship and marriage licenses. With them the society must start to consider the symborg ethic, for example what to do if some symborg is raped by some Internet virus and an unwanted new symborg - and not even God can know with what kind of qualities - will be born. Symborgs are the most advanced forms of conscious technology … in the Internet infrastructure, and with them the Internet itself may start to experience itself and develop a higher level self-consciousness. Then its only natural that one day the Internet itself becomes conscious, isn’t it? Like a grandpa and 'ma of all the conscious technology creatures...

Regardless of technology and realization of intelligence, the global behavior of civilization seems to be the same as many thousands of years before.

This scenario suggests a rather straightforward solution to the mind-body-problem. It is one thing to create a machine physicofunctionally equivalent to the brain, and one thing for it to feel anything. 

It is interesting that the mental phenomena seem to be accessible only through introspection, and the introspection of others only through communication. Finnish philosopher Georg Henrik von Wright has suggested in his work "In the Shadow of Descartes" (1998) that in psychology, the physic events are causally primary, the mental events epistemologically primary, and the behavioral events semantically primary. 

There is a lot of debate within philosophy of mind and cognitive science on the nature of mind. But if one accepts the above framework, then a machine could be said to have a mind when it would manifest essentially similar causal and behavioral properties as those things that have minds (i.e., these conditions might be sufficient for the mental properties, even if the mental properties could only be perceived via introspection). Still questions persist. Where do the goals for the machines come from? Does a madman first program a machine self-sustaining, and the machine will replicate? Can genuine emotions easily be `added' to machines? How come the machines are able to so efficiently take advantage of the development of communication -- how come their `evolution' is so quick, and how is it led towards performing their tasks better? If it is about survival of the fittest, what threatens the machines?

Robots are already (2000) mobile, navigating hallways successfully, so why say the early C21 machines were non-mobile?... Also, the scenario might be improved by taking out the 2 sentences about God, because they detract from the scenario rather than contribute to it. 

This starts out reasonably, then drifts off into science fantasy. 

The rest of this reads like a synopsis for a science fiction story with a classic idiot plot, wherein characters have to ignore all the clues and remain ignorant of one or more key facts for there to be any tension and plot.  As a scenario, it seems highly improbable. As presented elsewhere, biological technology, genetic engineering and so on will develop in parallel with robotics, greatly lessening any gap and even merging with human personalities in non-organic brains and maybe (as in Asimov s Bicentennial Man) the reverse. Finally when I got to cybercommandos under the hereditary general-priests...,  I could force myself no further along... The problem with an interconnected system that came about in 2235 is the issue of storage and access speed. Related to this might be a problem of reconciling competing realities, something that the human brain can do with little difficulty but that computers or artificial intelligence might find very confusing. Most humans are able to define reality in terms of the context in which they find themselves; this argues against many forms of objective reality that seem to underline this scenario. 

One respondent brought to our attention an announcement of a Stanford University Seminar titled “Will Spiritual Robots Replace Humanity By 2100?” which, of course, is a question raised by this scenario. The announcement read: 

"In 1999, two distinguished computer scientists, Ray Kurzweil and Hans Moravec, came out independently with serious books that proclaimed that in the coming century, our own computational technology, marching to the exponential drum of Moore's Law and more general laws of bootstrapping, leapfrogging, positive-feedback progress, will outstrip us intellectually and spiritually, becoming not only deeply creative but deeply emotive, thus usurping from us humans our self-appointed position as "the highest product of evolution....

The scenarios [that the books paint] are surrealistic, science-fiction-like, and often shocking. According to Kurzweil and Moravec, today's human researchers, drawing on emerging research areas such as artificial life, artificial intelligence, nanotechnology, virtual reality, genetic algorithms, genetic programming, and optical, DNA, and quantum computing (as well as other areas that have not yet been dreamt of), are striving, perhaps unwittingly, to render themselves obsolete - and in this strange endeavor, they are being aided and abetted by the very entities that would replace them (and you and me): superpowerful computers that are relentlessly becoming tinier and tinier and faster and faster, month after month after month.

Where will it all lead? Will we soon pass the spiritual baton to software minds that will swim in virtual realities of a thousand sorts that we cannot even begin to imagine? Will uploading and downloading of full minds onto the Web become a commonplace? Will thinking take place at silicon speeds, millions of times greater than carbon speeds? Will our children - or perhaps our grandchildren - be the last generation to experience 'the human condition'? Will immortality take over from mortality? Will personalities blur and merge and interpenetrate as the need for biological bodies and brains recedes into the past? What is to come?"

The same respondent pointed out that Kaczyaski (the unabomber) had relevant thoughts in his anti-technology Manifesto:

172. First let us postulate that the computer scientists succeed in developing intelligent machines that can do all things better that human beings can do them. In that case presumably all work will be done by vast, highly organized systems of machines and no human effort will be necessary. Either of two cases might occur. The machines might be permitted to make all of their own decisions without human oversight, or else human control over the machines might be retained. 

173. If the machines are permitted to make all their own decisions, we can't make any conjectures as to the results, because it is impossible to guess how such machines might behave. We only point out that the fate of the human race would be at the mercy of the machines. It might be argued that the human race would never be foolish enough to hand over all the power to the machines. But we are suggesting neither that the human race would voluntarily turn power over to the machines nor that the machines would willfully seize power. What we do suggest is that the human race might easily permit itself to drift into a position of such dependence on the machines that it would have no practical choice but to accept all of the machines decisions. As society and the problems that face it become more and more complex and machines become more and more intelligent, people will let machines make more of their decision for them, simply because machine-made decisions will bring better result than man-made ones. Eventually a stage may be reached at which the decisions necessary to keep the system running will be so complex that human beings will be incapable of making them intelligently. At that stage the machines will be in effective control. People won't be able to just turn the machines off, because they will be so dependent on them that turning them off would amount to suicide.

174. On the other hand it is possible that human control over the machines may be retained. In that case the average man may have control over certain private machines of his own, such as his car of his personal computer, but control over large systems of machines will be in the hands of a tiny elite -- just as it is today, but with two differences. Due to improved techniques the elite will have greater control over the masses; and because human work will no longer be necessary; the masses will be superfluous, a useless burden on the system. If the elite is ruthless the may simply decide to exterminate the mass of humanity. If they are humane they may use propaganda or other psychological or biological techniques to reduce the birth rate until the mass of humanity becomes extinct, leaving the world to the elite. Or, if the elite consist of soft-hearted liberals, they may decide to play the role of good shepherds to the rest of the human race. They will see to it that everyone's physical needs are satisfied, that all children are raised under psychologically hygienic conditions, that everyone has a wholesome hobby to keep him busy, and that anyone who may become dissatisfied undergoes "treatment" to cure his "problem." Of course, life will be so purposeless that people will have to be biologically or psychologically engineered either to remove their need for the power process or to make them "sublimate" their drive for power into some harmless hobby. These engineered human beings may be happy in such a society, but they most certainly will not be free. They will have been reduced to the status of domestic animals.

176. One can envision scenarios that incorporate aspects of more than one of the possibilities that we have just discussed. For instance, it may be that machines will take over most of the work that is of real, practical importance, but that human beings will be kept busy by being given relatively unimportant work. It has been suggested, for example, that a great development of the service of industries might provide work for human beings. Thus people will would spend their time shinning each others shoes, driving each other around inn taxicab, making handicrafts for one another, waiting on each other's tables, etc. This seems to us a thoroughly contemptible way for the human race to end up, and we doubt that many people would find fulfilling lives in such pointless busy-work. They would seek other, dangerous outlets (drugs, , crime, "cults," hate groups) unless they were biological or psychologically engineered to adapt them to such a way of life...

177. Needless to say, the scenarios outlined above do not exhaust all the possibilities. They only indicate the kinds of outcomes that seem to us most likely. But wee can envision no plausible scenarios that are any more palatable that the ones we've just described. It is overwhelmingly probable that if the industrial-technological system survives the next 40 to 100 years, it will by that time have developed certain general characteristics: Individuals (at least those of the "bourgeois" type, who are integrated into the system and make it run, and who therefore have all the power) will be more dependent than ever on large organizations; they will be more "socialized" than ever and their physical and mental qualities to a significant extent (possibly to a very great extent ) will be those that are engineered into them rather than being the results of chance (or of God's will, or whatever); and whatever may be left of wild nature will be reduced to remnants preserved for scientific study and kept under the supervision and management of scientists (hence it will no longer be truly wild). In the long run (say a few centuries from now) it is it is likely that neither the human race nor any other important organisms will exist as we know them today, because once you start modifying organisms through genetic engineering there is no reason to stop at any particular point, so that the modifications will probably continue until man and other organisms have been utterly transformed.

178. Whatever else may be the case, it is certain that technology is creating for human beings a new physical and social environment radically different from the spectrum of environments to which natural selection has adapted the human race physically and psychological. If man is not adjust to this new environment by being artificially re-engineered, then he will be adapted to it through a long and painful process of natural selection. The former is far more likely that the latter.

Scenario 6: ETI Disappoints after 9 Centuries 

Those who continued the search were looking for an encyclopedic message (by radio or pulsed laser) from many light-years away, or contact with a super-smart probe that reached our planet. They thought--they hoped--that after contact, humanity and the other "culture" could interact and evolve together. Humanity might find ways to receive, decode, and learn from intelligent emanations that originated on other worlds.

I call this “searching for daddy”- the unfree find comfort in deferring to some “higher” authority, even to the point of making one up. This relieves them of the burden of personal responsibility. 

Space migration seemed to be less of an important development, given the enormous costs and the relatively small benefits that human life e.g. on Mars or the Moon would offer. 

I think that not having all one’s eggs in one basket is a rather important survival strategy.

….unless methods were developed to make e.g. Mars more amenable to life (terrafication) or more life-friendly planets were discovered on neighboring stars (say, in a radius of 20 light years from the Earth.

Nanotech/biotech methods should make it possible to terraform mars in a matter of months, sometime in the 21st century. 

Further, it was argued that since the policy of sustainable development had worked, there was no need for extensive migration out of our planet. 

99+% of the solar system’s resources are not on earth. That is more than sufficient to guarantee that the bulk of humanity’s descendants will live in space 1000 years hence.

As the mid-millennium approached there were three great developments that gave new fuel to the activity.

Manned space exploration and to a limited degree, colonization. Small-scale off-earth communities were created; at first a scientific lunar colony capable of autonomous, independent operation...

Scientists disagree on many things, everyone has their own theories, but one thing that all physical scientists agree on is that eventually the Sun will burn out. It may take 10,000 years it may take a million...

The sun will keep on pretty much as it has, gradually getting hotter for another few billion years as helium ash builds up, eventually swelling into a red giant, etc. etc.  I realize it s a quote, but this error in elementary astronomy should be a clue to its value, or lack thereof. 

The sun will burn out probably not after 10 000 years or million years, but after 4 - 5 billion years from now, if astronomical theories are valid. 

General Comments on the Scenario 6

A great deal of crippled thinking in this one, I would recommend dumping it in toto or at least paring it down.

Extraterrestrial contact would probably answer one fundamental question: do they prey the same God as we do? Do they now Jesus Christ or is he central person just for Christians on the Earth? Do they received also "letter" from God (Bible) and does the message differ from message in our Bible?

Might be interesting to add a religious component to this one.

We’ve been slow going back to the moon, but 2500 is way too pessimistic. Mid 21st century is more like it.

Still not any information about foreign intelligence - no decision. This problem is very nonlinear: any real proof of foreign  intelligence can change our decisions very much but there is only a  dozen of "light" proofs. 

Yes, the search for ETI should be an inducement to go into space, and I think the cultural response to continued non-appearance of ETI was plausible as presented, but as a future scenario, I felt it could use more depth and the pace of technological advance depicted here is far too slow to be credible.

The likelihood of finding extraterrestrial intelligence in our galaxy is not great, but if we survive to explore extra solar space, or if our artificially intelligent "progeny" survive to do so, I have little doubt that by the year 3000 we or they will have colonized a significant segment of our galactic neighborhood. Talking about colonizing the Moon or Mars in this context seems rather quaint. Our capabilities will have far exceeded the modest range of such exploits. 

Again, cultural issues are overlooked. But considering the preservation of `intelligent life' as a motivation for space travels is a way to make the question `what is the ultimate goal of humankind?'

Appendix C3: Middle East Peace Scenarios Study

Appendix C3-1: Middle East Peace Scenarios Study
––Round 2 Questionnaire and Results



 HYPERLINK  \l "_Appendix_D2:_The" 

Appendix C3-2: The Use of Scenarios in Conflict Resolution

Appendix C3-3: Middle East Peace Scenarios Study
––Round 3 Questionnaire
Appendix C3-4: Selected Comments
Appendix C3-1: Middle East Peace Scenarios Study

––Round 2 Questionnaire and Results
The Round 2 questionnaire was constructed based on the responses received to the first round. The average ratings of the actions from the first round were included in the second round questionnaire for the participants’ information. This appendix includes the Round 2 questionnaire with the ratings received in both rounds. The actions listed in italics were suggested in Round 1 and rated in Round 2; the results of Round 2 are presented in bold. 

Millennium Project

The Middle East Peace Scenarios Study

Invitation


The recent events in Iraq remind us why it is important for international collaboration to build peace scenarios. The Millennium Project of the American Council for the United Nations University, its sponsors listed below, and the Cairo Node of the Millennium Project have the honor to invite you to participate in Round 2 of a study designed to produce Middle East Peace scenarios with a primary focus on the Israeli-Palestinian conflict. The purpose of the enclosed questionnaire is to collect a broad range of views on how peace might be achieved.

Futurists, social scientists, representatives of involved institutions and decisionmakers in the Middle East and elsewhere participated in Round 1 and are again being invited to participate through the Millennium Project Nodes, the Project's listserves, and the World Futures Studies Federation. 

The Millennium Project is a worldwide effort to collect and synthesize judgments about emerging global challenges that may affect the human condition. Its annual State of the Future and other special reports are used by decisionmakers and educators to add focus to important issues, clarify choices, and improve the quality of decisions. 

The first round asked participants to rate options or actions that might help achieve several pre-conditions for peace and to suggest others. The results are included in the enclosed Round 2 for your information. This second round questionnaire invites you to judge these additional suggestions as to their importance, likelihood, and backfire potential (the possibility of making the situation worse). You are also invited to select several options or actions about which you have special insight and briefly explain a strategy for their implementation. Lastly, you are asked how external developments like the war in Iraq may change peace strategies.

Based on the results of Round 2, draft scenarios will be written and shared with relevant decisionmakers, policy advisors, and opinion leaders.  The leaders will be interviewed to include their views to further develop alternative peace scenarios. 

The Millennium Project plans to publish the results of the study to-date in the 2003 State of the Future and to share the results with the international community. Those who respond to this questionnaire will receive a complimentary copy of the 2003 State of the Future. No attributions will be made, but respondents will be listed as participants, unless we are requested otherwise. 

Please contact us with any questions and return your responses to arrive at the AC/UNU Millennium Project by May 1, 2003. We look forward to including your views. 

Sincerely yours, 

Jerome C. Glenn
Theodore J. Gordon

Kamal Zaki Mamoud

Director

Senior Fellow


Chairman, Cairo Node

Middle East Peace Scenarios Study - Round 2

Instructions

An initial set of potential conditions for peace and actions to help achieve these conditions were given in Round 1.  These were developed from staff research, the Cairo Node of the Millennium Project, suggestions of the Project’s Planning Committee, and built on the guiding principles in UN Security Council Resolutions 181, 242, 338, 373, and the Oslo Accords. These were rated by the respondents to Round 1 using the scale below.  The results are provided in the tables below.

The participants in Round 1 were also asked to suggest addition actions. These suggestions were distilled and edited by staff and are presented in italics for your judgments. Please use the following scales to rate these additional suggestions:

Importance





Likelihood of Implementation

5 = must be achieved for peace to exist


5 = very likely

4 = very effective in leading to peace


4 = likely

3 = effective but not essential



3 = implies a lot of compromise

2 = not very effective




2 = almost impossible

1 = counterproductive 




1 = never achievable

Backfire Potential (the possibility of making the situation worse)





5= almost certain to backfire





4= very risky 





3= as likely as not to backfire





2= minor chance





1= no chance to backfire

You are not required to answer every question. Provide your judgments just about those items within your expertise and interest.

Since faxes and hand written responses may be difficult to read, please consider sending your response by email to make sure your views are recorded correctly. This questionnaire can be downloaded from http://acunu.org/millennium/rd2-mepeace. In this way you can fill out the questionnaire on your computer off-line and then send it back by email. 

Please respond by 1 May 2003.

All responses are confidential and no attributions will be made.  Please respond by e-mail to acunu@igc.org with a copy to jglenn@igc.org and Tedjgordon@att.com, or fax to +1-202-686-5179, or airmail to: The Millennium Project, American Council for the United Nations University, 4421 Garrison St. NW, Washington, DC 20016 USA

The Millennium Project

Middle East Peace Scenarios Study

Round 2 Questionnaire

Section 1.

Using the scales in the Instructions, please enter your judgments in the blank cells about the importance, likelihood, and backfire potential of the new actions listed in italics suggested in Round 1. The averaged judgments of the participants on the initial list given in Round 1 (using the same scale) appear in the three columns.  

	Necessary condition for peace / actions––options
	Impor-tance
	Likeli-hood
	Backfire Potential

	1. Provide secure borders for Israel
	
	
	

	1.1 Israeli withdrawal from all areas occupied since the 1967 war
	4.28
	2.85
	3.20

	1.2 Resume the Peace Process on the bases of UN resolutions
	4.22
	3.43
	2.77

	1.3 Enact a UN General Assembly resolution that clearly defines the borders and is enforced by a UN Security Council resolution
	3.83
	3.07
	3.03

	1.4 Recognition of Israel as an independent state by all Arab states
	4.45
	3.12
	2.76

	1.5 Deploy international observers
	3.77
	3.68
	2.62

	1.6 Install a high-technology sensor system on borders to detect clandestine motion
	2.88
	3.41
	2.93

	1.7 Place UN peacekeeping forces in areas of conflict or potential conflict
	3.59
	3.45
	2.89

	1.8 Acceptance by Palestine of the right for Israel to integrate Jewish laws and traditions in their government.
	3.40
	2.84
	3.07

	1.9 Require that any agreement involving Israel and the Palestinians be shared in and supported by most Arab states.
	3.76
	3.16
	2.37

	1.10 Urge that agreements survive regime changes within Israel.
	4.24
	3.34
	2.26

	1.11 Try to ensure that any agreement represents the view of the people of both sides, not just the ruling powers.
	4.17
	3.19
	2.24

	1.12 Create a new federal state, which would comprise the two relatively autonomous regions of Israel and Palestine. 
	2.64
	2.21
	3.69

	1.13 In all Israel-Palestine negotiating teams, women peacemakers, politicians, academics and professionals be equally represented on both sides. 
	3.40
	3.05
	2.07

	2. Establishment of a viable and independent Palestinian state
	
	
	

	2.1 Enact a UN General Assembly resolution that clearly defines the borders and is enforced by a UN Security Council resolution 
	4.33
	3.38
	3.07

	2.2 Recognize Palestine as a sovereign UN member state
	4.50
	3.62
	3.00

	2.3 Withdraw Israeli military forces from occupied and/or disputed territories they control
	4.45
	3.18
	3.19

	2.4 Succession of President Yasser Arafat by free supervised elections
	3.50
	3.25
	3.01

	2.5 Acceptance by Israel of the right of Palestine to integrate Muslim laws and practices within their government. 
	3.39
	2.96
	3.16

	2.6 Require that any agreement involving Israel and the Palestinians be shared in and supported by most Arab states.
	3.74
	3.11
	2.53

	2.7 Urge that agreements survive regime changes within a new Palestinian state.
	4.18
	3.27
	2.49

	2.8 Try to ensure that any agreement represents the view of the people of both sides, not just the ruling power(s).
	4.10
	3.10
	2.37

	2.9 Hold democratic Palestinian elections.
	4.18
	3.62
	2.39

	2.10 Create a new democratic Palestinian constitution.
	3.94
	3.38
	2.49

	2.11 Encourage representative governments whose goal will be the well being of their populations by providing an economic environment in which populations can earn a decent living and develop a political environment in which people can express their opinions without fear for their lives.
	4.49
	3.37
	1.92

	2.12 Establish the right of the Palestinian state to exist without interference from any foreign party. 
	4.15
	3.18
	2.48

	2.13 Create a new federal state, which would comprise the two relatively autonomous regions of Israel and Palestine.
	2.62
	2.18
	3.66

	2.14 As anticipated in the Quartet (EU, Russia, UN, US) roadmap, pursue any peace plan in well-defined phases, testing the results of one before proceeding to the next. 
	3.89
	3.32
	2.44

	2.15 In all Israel-Palestine negotiating teams, women peacemakers, politicians, academics and professionals be equally represented on both sides. 
	3.46
	3.08
	1.99

	3. Resolution of the Jerusalem question
	
	
	

	3.1 Declare Jerusalem an International City
	3.71
	2.87
	3.10

	3.2 Develop a plan for peacefully sharing holy sites
	4.25
	3.38
	2.97

	3.3 Enact a clear, definite UN General Assembly resolution with enforcement, stipulating the areas that are under the governance of Israel and Palestine based on previous Security Council Resolutions
	3.86
	3.18
	3.10

	3.4 Establish a UN Trusteeship 
	3.25
	2.90
	2.70

	3.5 Reduce the size of the city of Jerusalem to its pre-’67 borders
	2.76
	2.40
	3.48

	3.6 Establish a time sharing governance between Israel and Palestine 
	2.22
	2.10
	3.25

	3.7 Build a “Berlin Wall” 
	1.42
	2.17
	3.62

	3.8 Guarantee free access to holy sites
	4.17
	3.44
	2.88

	3.9 Guarantee religious rights of all creeds in Jerusalem
	4.41
	3.67
	2.78

	3.10 Return to pre-1967war sovereignty arrangements for Jerusalem as stipulated by the UN resolution 242.
	3.58
	2.66
	3.16

	4. End violence by both sides and build confidence
	
	
	

	4.1 Israel withdraws its settlements to the pre-’67 line
	4.14
	2.81
	3.14

	4.2 Accept Saudi Arabian Crown Prince Abdullah bin Abdul Aziz proposal [that calls for Israel’s withdrawal from lands occupied in 1967 and the establishment of a Palestinian state in the West Bank and Gaza Strip and then all the Arab States will recognize Israel as a state]
	3.96
	3.21
	3.00

	3.4 34.3 Establish a UN Security Council resolution banning further violent actions, which would be enforced. 
	3.52
	3.20
	3.04

	4.4 End suicide bombings
	4.35
	2.83
	2.83

	4.5 End Israeli occupation of land obtained during 1967 war 
	4.22
	2.88
	3.14

	4.6 Assign long-term UN peacekeeping forces in both countries
	3.72
	3.32
	3.03

	4.7 Establish many UN-funded citizens conflict resolution/dialogue groups to learn and practice peace-building skills
	3.83
	3.46
	2.64

	4.8 Ban any aid in weapons (or funds intended for weapons) to both sides
	3.90
	2.57
	2.93

	4.9 Establish an International Tribunal that would try civilians and/or leaders from Palestine and Israel accused of heinous crimes 
	3.35
	2.65
	3.05

	4.10 Place an international peacekeeping force in the area––outside the UN jurisdiction 
	2.82
	2.72
	3.25

	4.11 Accelerate the “children exchange” program between Israeli and Palestinian children to promote peace and coexistence
	3.52
	3.28
	2.60

	4.12 Initiate UN inspections to ensure that human rights are being respected
	3.66
	3.30
	2.80

	4.13 Promote women activist groups to cultivate peace ideas in the family environment
	3.64
	3.34
	2.52

	4.14 Implement a vigorous energy program in western countries to reduce dependency on oil
	3.31
	2.95
	2.43

	4.15 Create additional venues where moderates of both sides can talk to each other
	3.88
	3.78
	2.39

	4.16 Honor international commitments in good faith
	4.04
	3.27
	2.45

	4.17 Cooperation to combat terrorism
	4.12
	3.28
	2.75

	4.18 Cooperation to combat all types of organized crime
	4.00
	3.20
	2.61

	4.19 Restrict US funding of Israel to economic needs only.  
	3.48
	2.33
	3.00

	4.20 Build a new geopolitical order in the Middle East, i.e. temporary Western dominance aiming at a prolonged process of democracy-building (more possible after the war in Iraq) 
	2.62
	2.90
	3.90

	4.21 Launch common infrastructure projects based on social, economic needs and existing inequalities
	4.00
	3.35
	2.01

	4.22 Re-establish a Palestinian national culture and identity that is not based on their post-Israel experience so that there is a sense of Palestinian pride. 
	3.80
	3.31
	2.28

	4.23 Unilateral end to violence by Palestinians to deprive Israeli government of reasons to keep hawks in power.
	3.69
	2.58
	2.65

	4.24 Unilateral end to violence by Israel to deprive Palestinians of a principal reason for continuation of violence.
	3.76
	2.46
	2.57

	4.25 Ratification by Israel of the Nuclear Non-Proliferation treaty. 
	3.68
	2.72
	2.26

	4.26 Require the US to maintain a more balanced political position and avoid real or perceived pro-Israel bias. 
	3.94
	2.76
	2.39

	4.27 As anticipated in the Quartet (EU, Russia, UN, US) roadmap, pursue any peace plan in well-defined phases, testing the results of one before proceeding to the next.
	3.87
	3.29
	2.42

	4.28 Recognize the need for international intervention without interference in the right of the Palestinian people to maintain their own vision regarding their historical and political right to live on their own homeland
	3.63
	3.13
	2.80

	5. Social and Economic Development
	
	
	

	5.1 Negotiate long-term water sharing agreements
	4.42
	3.46
	2.64

	5.2 Encourage free trade with both a new Palestinian State and Israel 
	4.04
	3.42
	2.58

	5.3 Promote Palestinian access to world markets
	4.07
	3.50
	2.51

	5.4 Normalize travel between both states, controlled only by passports and visas.
	3.88
	3.10
	2.93

	5.5 Establish special international programs under UN umbrella to encourage industrial and technological development for the Palestinian state
	4.11
	3.55
	2.55

	5.6 Establish a Palestinian Reconstruction Fund by Arab countries
	3.93
	3.54
	2.60

	5.7 Create Trade agreements that promote trade between Israel and Palestine 
	3.74
	3.20
	2.50

	5.8 Establish a program of technology transfer from Israel to the Palestinian state to improve agriculture and economic development
	3.58
	2.98
	2.61

	5.9 Encourage direct foreign investment in the new Palestinian state
	4.05
	3.34
	2.65

	5.10 Create local participatory planning processes connected to development budget decisionmaking (similar to Shrouk in Egypt) to help restore dignity and faith in the future
	4.06
	3.42
	2.42

	5.11 Assure free movement of investments to all the nations of the region
	3.82
	3.25
	2.63

	5.12 Redistribute the US economic aid so that Palestine gets a larger share.
	3.55
	2.99
	2.40

	5.13 Encourage representative governments in a Palestinian state whose goal will be the well being of their populations by providing an economic environment in which populations can earn a decent living and develop a political environment where they can express their opinions without fear for their lives. 
	4.02
	3.30
	2.02

	5.14 Guarantee free access and stability to the hundreds of thousands of peaceful Palestine employees and people who run small enterprises in West Jordan and Gaza.
	3.86
	3.16
	2.46

	5.15 Establish a "Marshall Plan" under international control for impoverished Palestinian areas.
	3.36
	3.11
	2.40

	5.16 Create and sign a peace agreement between the Muslim and Jewish religious leaders.
	3.82
	2.87
	2.42

	5.17 End mandatory service in the Israeli Army.
	2.92
	2.34
	2.85

	5.18 Begin the difficult process of separating religion and state for both Arab Moslems and Israeli Jews. Israel agrees to be a civil state with a Jewish majority and a new civil Palestinian state is created with a Moslem majority.
	3.67
	2.50
	2.76

	5.19 Form a league (e.g. Middle East Union for Economy & Development) with Israel as a permanent member, with the Arab countries represented, for discussion and resolution of common economic and social issues.
	3.50
	2.71
	2.39

	5.20 Foster development of a specific set of “next generation” leaders from both sides that can look at the problem in a new way. 
	3.91
	3.43
	2.03

	6. Education
	
	
	

	6.1 Create via UNESCO scholars curricula for introduction to school systems in the Middle East that provides unbiased historical awareness and information designed to teach tolerance
	4.21
	3.40
	2.39

	6.2 Create joint Israeli-Palestinian task force of scholars that would write together the history of Middle East for classrooms with particular focus on Israel and Palestine
	3.83
	2.95
	2.51

	6.3 Begin internationally monitored media coverage on both sides that would condemn violence against the other side and would show the downside of their own violent acts
	3.89
	3.19
	2.76

	6.4 Invest in Palestinian educational infrastructure to bring it to par with Israel
	4.07
	3.25
	2.43

	6.5 Organize cultural symposiums with religious leaders from both sides to discuss ways to cultivate tolerance and peace
	3.97
	3.39
	2.49

	6.6 Provide Equal access to education for women
	4.18
	3.33
	2.48

	6.7 Create a new story and vision of what it means to be Palestinian and Israeli
	3.78
	3.04
	2.55

	6.8 Produce a movie based on the results of this study to show how many different elements can come together to achieve peace
	3.39
	3.42
	2.37

	6.9 Challenge worldviews of each by creating a Jewish-Palestinian dialog that focuses on Abraham, the father of each religion
	3.35
	3.13
	2.74

	6.10 Create a fund for joint projects in cooperative research.
	3.57
	3.40
	1.71

	6.11 Introduce military service or extended civil service and additional taxes to ultra-orthodox Jewish fundamentalists/ settlers, so that they bear the burdens of war like the other Israeli people.
	3.02
	2.59
	2.94

	6.12 Introduce a five percent requirement to Israeli and Palestine parliaments to reduce the extraordinary influence of small extreme parties on governmental policy, according to the example of several European countries. 
	3.44
	3.01
	2.64

	6.13 Include the teachings of Buddha, Hindu principles of tolerance and the Gandhian ideas of Ahimsa and Non-violence in the school curriculum in Israel and Palestine.
	2.77
	2.61
	2.33

	6.14 Promote cultural and artistic activities so one side can know the culture of the other.
	3.76
	3.50
	1.68

	6.15 Inculcate a mindset of co-existing in spite of differences by educating the younger generation on the need for tolerance and unconditional love.
	3.79
	3.18
	1.83

	7. Resolution of Palestinian refugee status
	
	
	

	7.1 Provide Palestinians the right to return to Israel as Israeli citizens
	3.61
	2.70
	3.37

	7.2 Create an Israeli-Palestinian commission, which would negotiate an agreement specifying a particular number of Palestinians who would have the right to return to Israel
	3.72
	3.01
	3.10

	7.3 Initiate International inspections under UN to assure that human rights are being respected
	3.92
	3.43
	2.78

	7.4 Assure the right to repatriation and compensation according to existing General Assembly resolutions.
	3.90
	3.26
	2.97

	7.5 Create a new country--the United States of Israel-Palestine. As citizens, Palestinians would have the right to return to Israel and Israelis would be able to stay in the West Bank and Gaza strip.
	2.36
	1.89
	3.68

	7.6 Create an Israeli-Palestinian commission, which would negotiate an agreement specifying a particular number of Palestinians who would have the right to return to Israel and Israeli people who could remain in the Palestine areas.
	3.47
	2.88
	2.87

	7.7 Dissolve the "Palestine-refugee-camps/quarters" in Jordan, Lebanon, Syria and so on, or turn them into common, fully equipped city-quarters with mixed population. 
	3.45
	2.78
	2.65


Section 2.
2.1 Please select three or more actions from the full list in Section 1 (both initial list and additional suggestions in italics). The ones you select should be actions about which you have special insight into their possible implementation. Please use the numbers associated with the actions listed above. 

Your responses will be used to help give further details for the construction of peace scenarios.  For each item you select, please consider including:

· Your strategy to make the action occur and become an effective contribution to peace. 

· Who might act and how would they get movement toward peace

· When might this be done

· What would improve chances for success 

Please note that a criticism that was made for many of the actions listed in Round 1 was that details of implementation were lacking, so if possible, include details about your recommendations. 

Implementation strategies:

First Strategy:

Second Strategy:

Third Strategy:

2.2 How might external developments such as the war in Iraq change strategies that could lead to peace in the region? 

Please list your primary institutional affiliation and address below:

(No attributions will be made, but we need to know where to mail the 2003 State of the Future):

Your Name:






Title:

Organization:

Address:

City:





State/Country:



Postal Code:

E-Mail:

3.2. Please write the letter(s) corresponding to your profession in the brackets: [_______]

a) futurist, b) politician, c) military d) academic, e) religious professional, f) consultant 

      g)   other _______________________________

Additional Comments:

Please respond by e-mail to acunu@igc.org with a copy to jglenn@igc.org and Tedjgordon@att.com, or fax to +1-202-686-5179, or airmail to: The Millennium Project, American Council for the United Nations University, 4421 Garrison St. NW, Washington, DC 20016 USA. Thank you for your participation. We plan to send you the results in the 2003 State of the Future in August.

Appendix C3-2: The Use of Scenarios in Conflict Resolution

In 2000, the Millennium Project published a series of case studies illustrating how various methods of futures research had proven useful in real life decisionmaking applications. Among the cases cited was the “Mont Fleur scenarios” used in South Africa to help resolve political differences at the time of transition from the apartheid government. Normative scenarios have been used in conflict resolution in several other applications as well, but the approach is not usual or widespread.  So, the present study represents another early application of normative scenarios in the conflict resolution process. 

The Mont Fleur Process

Because they were ground breaking and effective, it is worth reviewing the Mont Fleur scenario application.
,

The Mont Fleur scenarios take their name from the Mont Fleur conference center outside Cape Town where a diverse group of 22 prominent South Africans met in 1991 (three years before the end of Apartheid) with a team of scenario writers from Shell Oil Company to create four scenarios. Funded by a private foundation, the scenarios were intended to “stimulate debate on how to shape the next ten years” for South Africa.  

One of the first successes of this project was to bring together the people and ideas from the extremes as well as the center, including the South African government, the African National Congress (ANC), the Inkatta, and the far right wing extremists. The discussions were facilitated by Adam Kahane, a Shell employee at that time.  The key axes involved in the scenario space were political settlement and economic policy. The outputs were series of papers and a very effective video presentation of the scenarios. 

Four scenarios were produced
:

“Ostrich,” in which a negotiated settlement to the crisis in South Africa is not achieved, and the government continues to be non‑representative.

“Lame Duck,” in which a settlement is achieved but the transition to a new dispensation is slow and indecisive.

“Icarus.” in which transition is rapid but the new government unwisely pursues unsustainable,  populist economic policies.

“Flight of the Flamingos,” in which the government's policies are sustainable and country takes a path of inclusive growth and democracy."  
In a very simple manner (using cartoons and bird fables) the scenarios highlighted the dangers ahead if a political settlement was not reached between the anti-apartheid movement and the Government.  It also indicated the impacts that ill advised economic policies could have on the future of South Africa. The scenarios were credited with nudging the National Party towards a negotiated settlement and convincing the ANC about the need for a sensible economic policy. 

The scenarios were published in a 14 page insert in The Weekly Mail and The Guardian Weekly, major South African newspapers.  Over the rest of the year, the team presented the scenarios to more than 50 influential groups throughout South Africa.  A thirty-minute video presenting the scenarios was also released.

After the completion of the exercise, it was presented to all the major groups in South Africa, including the ANC and the apartheid Government. 

The Mount Fleur scenarios exercise was an example of futures studies as a change agent and a tool for changing mind-sets. President Nelson Mandela of South Africa, then the leader of ANC requested to be shown the video more than twice as did then President De Klerk, the Cabinet, leaders of the ANC and other associations. A road show was undertaken in and outside of South Africa to present the scenarios. It was also shown to the World Bank and in several European capitals. 

The success here is apparent since they scenarios became widely discussed in South Africa at all levels, including taxi drivers and talk radio shows.  The extent of the influence of the scenarios is not measurable, but seven years later we know that South Africa made a peaceful transition to representative government.  It could have been much different.

Mont Fleur Lessons

So what are the lessons learned from the Mont-Fleur Scenario Project that may apply to the Middle East?  Why was it so  successful?
  

First, the historical context is important. The Mont Fleur Scenario Project took place when Nelson Mandella was recently released from prison and the African National Congress (ANC), Pan African Congress (PAC), South African Communist Party (SACP), and other organizations were legalized.  The historical context of the Middle East today is somewhat similar to the historical context of South Africa back in 1990.  The situation has garnered international attention, the outcome of published plans is by no means certain, and the intent and potential actions of leaders and parties to the conflict are masked.

Second, the Mont Fleur process may have been so successful because it engaged the public and stimulated debate on the street about how to shape the next 10 years. To date, Middle East Peace plans while well intentioned have been, for the most part, “top down”

Third, the project must involve important leaders who have the capability to deliver strong messages to and act in a post-conflict society.

Fourth,  a common vocabulary and mutual understanding of the options are necessary. A common vocabulary is singularly important: for example, when is a refugee an immigrant? What is a settlement? When are occupied lands just disputed territories?

Fifth, the scenario building process should not be a mandated negotiation.  Rather it should result from an informal, open dialogue.  

Sixth, the facilitators of the process should focus on action-oriented results.  This requires an understanding of the cultures involved..  The scenarios should be strong enough to impart relevant and timely messages.  

Seventh, the informal networks formed during scenario building should have continuing pertinence and include influential groups from across the political spectrum. In the case of Mont Fleur, the maintenance of this networking was critical to subsequent formal agreements.  

Eighth, it is important that the process be logical, open and informal; inclusive, holistic, and constructive. 

Does the Middle East process used in this study build on these lessons?  Some, certainly; others will await the next phase in which the scenarios themselves are constructed and disseminated.

The Desino Columbia Civic Scenario Project: 1996 – 1997

Inspired by Mont Fleur,  the nation of Columbia undertook a civic scenario project that later became known as “Destino Columbia – A Scenario Planning Process for the New Millennium”.  It was 1997 when an extremely diverse group were drawn together in the context of a highly fragmented country: 

“ It was beginning of the century when we lost Panama. Now, a century later, we faced the danger of losing San Andres and Providencia [Colombian islands 230 kilometers off the coast of Nicaragua that have been claimed by that country]. To add to the problem, groups of refugees were fleeing toward the borders, along with streams of migrants motivated by illusions of a better life in neighboring countries. All of these factors, like tributaries of a great river, contributed to the swelling flow of violence. The force of law had been replaced by the law of force. Citizens opted for arming themselves and creating militias. Homicide rates rose to unprecedented levels due to the private pursuit of justice and increasing numbers of armed people throughout the country. Between 1978 and 1994, the guerrilla forces had increased from 14 to 105, and had extended their control from 173 cities and towns to 600. They continued imposing their law and sharpening their confrontations with the armed forces and militias, which were completely immersed in a bloody struggle to control those territories. Murder rates thus reached a level of 120 per 100,000 inhabitants, five times the Brazilian rate and six times that of Mexico.” (Columbian author.)

What made the Columbia Scenario process unique from the beginning, was the determination among a diverse group of participants – academics, self defense forces, peasants, the right and left, businessmen, managers, guerillas, the church, youth, the media –to make the project successful.  The scenarios served to create a universal language among the participants. Not only were these scenarios designed to help the participants understand and adapt to the future, but they were intended to help the group influence and improve the future.

Destino Columbia: The Process

The “Destino Columbia” process had three fundamental phases: 
Scenario Development Phase:

· Divergence Stage: The ideas of the 43 participants on the problems of Columbia.

· Emergence Stage: Increase the participant’s knowledge of Columbia and the world environment. 

· Convergence Stage: Building multiple preliminary scenarios for Columbia and finally, agreement and revision: final version of the four scenarios.

Scenario Analysis Phase:

· Process of Reflection: Publication and national debate over the four scenarios.

Vision Phase:

· Process of Agreement and Action: Building a shared vision and actions to fulfill it.

Destino Columbia: The Scenarios

The following are short summaries of the actual scenarios.  The original scenario-sets are contained in  www.Generon.com. They contain a myriad of quantitative comparison tables of the Columbian economy; including future drivers of political, social, and environment trends and conflict resolution strategies.

“When the Sun Rises We’ll See”

The country collapsed into chaos.  The lack of will to confront necessary changes had left us with out the ability to act—because the worst thing people can do it nothing! 

“A Bird in the Hand is Worth Two in the Bush”

Following 10 years of bloodshed, and under continuing pressure from armed groups, the state and society decided that it was time to enter into a dialogue and come into serious agreements. Rather than losing it, everybody gained something—because any settlement is better than continuing a bad lawsuit.

 “Forward March!”

To rebuild a broken nation and mend the lacerations in the country’s social fabric before other attempts to achieve peace could be frustrated, people elected a government that proved strong enough to impose order and put an end to institutional chaos.

“In Unity Lies Strength”

From the base of society up, the nation began an effort that led to vast transformations in our individual and collective mentality.  It amounted to changing an old way of life, the source of many of our troubles: the inclination to work against each other.  Instead, we discovered our true solution, one that could be achieved only through respect for differences and the strength of unity.

The “Vision Guatemala” Civic Scenario Project: 1998 – 2000

The Vision Guatemala project took place over a period of  two years – a duration record by any scenario planning or civic scenario process standards.   

The historical context of Guatemala during the 1998 – 2000 period when the study took place is important and interesting.  The project was launched just after a peace treaty  ended 36 years of brutal civil war.  For the team that worked on the project, there was a significant reframing of mind while they studied the country’s past, present and future. They began to understand that the significant issue was the reality of the country’s indigenous majority.  In hopes that the newly signed peace treaty would be successful in the long term,  the Vision Guatemala team went further than any other team in explicitly developing a preferred scenario, “Flight of the Fireflies”. They saw these stories not only as a tool to describe possible futures, but also as a means of shaping the future through engagement in dialogue with their fellow citizens

“Vision Guatemala”: The Process

The process was similar to the “Destino Columbia” process but better illustrated and refined: 


[image: image2]
The process also identified four concrete results to benchmark the success of future scenario projects: 

1) Reframed mental models among participants. 

2)  Shared commitment to change developed by dialogue. 

3) Regenerated energy and optimism.

4)  Renewed commitment to action and continued momentum.

“Vision Guatemala”: The Scenarios

The following are short summaries of the actual scenarios.  The original scenario-sets are contained in  www.Generon.com. They contain a myriad of quantitative comparison tables of the Guatemalan economy and include political, social, and environment trends and conflict resolution strategies.
  

 “The Illusion of the Moth”

The moth’s path is dangerous; it flies to whatever light it sees and is therefore often dazzled and even burned.  In this scenario, economic conditions do not improve and diversity and inter-culturality are not really taken to heart, so discrimination of all types persists.  National reconciliation is shallow and polarization and social conflict continue.  People cry out for a political messiah and authoritarianism.  Labor instability and unemployment rise and international cooperation decays.  The economy is characterized by short-termism.  Tax revenues are not sufficient to pay for social necessities.  The national spirit is pessimistic, mediocrity prevails, the rule of law is absent, and the atrocities of the civil war era remain unacknowledged and unpunished.  Overall the process is one of people being worn down, with expectations unmet and solidarity eroded in the face of selfish agendas.

“The Zigzag of the Beetle”

The back-and-forth flight of the beetle is erratic and directionless.  In this scenario, advances in political, economic and social life occur side by side with regressions.  There is economic growth along with unequal participation in its benefits; inter-culturality along with exclusion and discrimination; and citizen participation along with apathy and lack of representation. Environmental degradation increases.  The state is incapable of achieving real fiscal reform.  Reconciliation and dialogue coexist with feelings of being wounded and fear. Overall the pattern is one of mixed results and no clear progress.

“The Flight of the Firefly”

Each firefly illuminates its own way and also that of others; together a group of fireflies push back the darkness. In this scenario, Guatemalans recognize their history and construct a model where tolerance and educational transformation create inter-culturality and eliminate discrimination.  Holistic development is reflected in a nation with its own identity, and with pluralism, fairness, the rule of law, and genuine consensus.  A democratic state grants equal opportunities to all.  A fiscal pact reduces gaps between sectors. Citizen participation and productivity increase.  Optimism spreads with the real reconciliation that comes with sustained and fair economic growth.

Bibliography of Good Sources
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Appendix C3-3: Middle East Peace Scenarios Study
––Round 3 Questionnaire

On behalf of the Millennium Project of the American Council for the United Nations University, we have the honor to invite you to participate in a study to create normative scenarios depicting how peace may be achieved in the Middle East. 

Over 200 experts identified and rated 108 actions to address seven pre-conditions for peace in the Middle East during the first two rounds of questionnaires of this study. The full results for these two rounds are available in the 2003 State of the Future and have been used to create the three enclosed scenario sketches for your review. An executive summary of the first two rounds is available at http://acunu.org/millennium/MEPS.html.

Blank spaces have been inserted throughout these draft scenarios, so that you can provide your judgments about the plausibility of each section of the scenarios and how these sections might be improved. Based on this feedback, the scenarios will be rewritten and used as the basis for interviews with opinion leaders and policy advisors on prospects for the Middle East. At the end of this questionnaire, you are invited to recommend people who you think should be interviewed in the next phase of this study so that the scenarios could become more useful in the peace process.

The Millennium Project is a worldwide effort to collect and synthesize judgments about emerging global challenges that may affect the human condition. Its annual State of the Future and other special reports are used by decision-makers and educators to add focus to important issues, clarify choices, and improve the quality of decisions. The Project is funded by the sponsors listed below.

The results of this research will be of interest and value to decision makers in the Middle East and elsewhere, as well as to international policy research communities and the institutions that fund such research. Those who respond to this questionnaire will receive the report of the study's results in a complimentary copy of the 2004 State of the Future. No attributions will be made, but respondents will be listed as participants. 

Please contact us with any questions and return your responses to arrive at the AC/UNU Millennium Project by 5 March 2004. Please respond by e-mail to acunu@igc.org with a copy to jglenn@igc.org and Tedjgordon@att.net, or fax to +1-202-686-5179, or airmail to: The Millennium Project, American Council for the United Nations University, 4421 Garrison St. NW, Washington, DC 20016.  

We look forward to including your views. 

Sincerely yours, 

Jerome C. Glenn, Director 

Theodore Gordon, Senior Fellow

Middle East Peace Scenario Study

Round 3

This questionnaire presents three scenario sketches for your consideration. Space is provided for you to provide your judgments about the plausibility of key sections and means of improving them.  Please take as much space as you need. You do not have to address all three scenarios or all sections within a scenario -- just those related to your interest and expertise.  There is also a space provided after each scenario for any additional comments that you think may improve the value of these scenarios for the peace process. 

Briefly, the scenarios explore three different themes:

1. Water Works: the trigger to an evolving peace is the initial cooperation that develops into increasing trust as the two sides focus on extending the supply of water available to both. 

2. Open City: religious leaders take action to solve the Jerusalem problem, and this foundation leads to an evolving overall peace. 

3. Dove: a grass roots peace movement in Israel appears, spreads and leads to peace.

No attributions will be made. So that you can be listed properly in the appendix of the 2004 State of the Future, and so that a copy can be sent to you, please fill in the information below:

Name:  ___________________________________________________________

Title:    ___________________________________________________________

Organization: ______________________________________________________

Address:        ______________________________________________________

_________________________________________________________________

Scenario 1. Water Works

Now that peace seems to have been finally achieved in the Middle East, everyone is claiming credit for this success. Historians will document the many causes, but most agree today that when the First Lady of Egypt invited UNEP, UNDP, and the Quartet (EU, USA, Russia, and the UN) to be the co-conveners of an exploratory conference on Middle East Water, a new sense of hope began to grow in the region.

Since the previous leadership of Israel said it would take no significant steps in the Quartet’s Roadmap until attacks on Israelis stopped, and the more militant Palestinians said they would not stop until Israel withdrew from the occupied areas, a new approach had to be found. 

Building on the mid-1990's water agreements between Israel and the PLO, the Middle East Water Conference concluded that a series of regional water negotiations would be chaired by an UN Envoy appointed by the Secretary-General and funded by the Quartet. The conference would include delegations from Israel, Jordan, the Palestinian Authority, Syria, Turkey, and Lebanon, plus the Quartet and observers and proceed from the premise that regional water scarcity was inevitable without major desalination, not just re-distribution of unsustainable current sources.

1.1   WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE

Others believed that the real watershed event leading to peace was the resignations of both Sharon and Arafat, which cleared the way for the establishment of SERESER to coordinate the extraordinarily complex set of agreements, projects, study commissions, joint corporations, and oversight of the fund for joint projects in cooperative research that evolved over the years. Quiet talks among moderates on both sides produced the Geneva Accords that led to further quiet talks sponsored by the Quartet that spelled out the conditions for SERESER.  SERESER took its name from the first letter of the seven preconditions for peace: Secure borders for Israel; Establishment of a viable and independent Palestinian state; Resolution of the Jerusalem question; Ending violence by both sides and building confidence; Social and economic development; Education; and Resolution of Palestinian refugee status.

1.2 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

Regardless of what the historians will finally credit as the key trigger for peace, the water negotiations provided a consistent side channel for keeping hope alive. Since water is the most universally recognized human right and the negotiations were more focused than general peace negotiations, they helped to build confidence among the Israelis and Palestinians that peace might be possible. For example, the section of the Wall that enclosed the western mountain aquifer that provides the Palestinians in the West Bank with over half of their water was rebuilt as a result of the water negotiations. This confidence spilled over into other negotiations in the region, but when these other negotiations became deadlocked, the Middle East focus returned to the water meetings to restore trust. As agreements were reached, the Arab Integrated Water Resources Management Network (AWARENET), USAID, the Arab-Israeli joint Regional Center for Research on Desalination in Oman, and UNDP quickly implemented authorized programs. 

The first major success was the agreement that dramatically accelerated the construction of reverse osmosis desalination plans to counter future water scarcity. This first partnership of Israeli technology and Arab oil money spilled over into many more projects that have made water available to all today through a common infrastructure for the region. This also built the confidence to begin building the new oil pipelines from the Gulf to the Mediterranean Sea with an outlet in Palestine and another in Israel, which will reduce dependence on geographic pinch points in the Gulf and Red Sea, and benefit Palestinian economic development.

1.3 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE?

Meanwhile, 4.1 million registered Palestinian refugees were in desperate need of education. The collapse of the USSR, the expulsion of Palestinians from Arab Gulf countries, and the closing of most PLO institutions after their forced departure from Lebanon in 1983, meant that access to secondary and higher education became more and more difficult for Palestinian refugees. At the same time, UNRWA (UN Relief and Works Agency) had less money to provide the refugees with basic services, let alone quality education. The construction of the Wall further complicated access to education, so tele-education seemed the only reasonable course. The Palestinian diaspora raised the initial money to create tele-education programs throughout the refugee camps. As these programs began to show signs of success, Israel, as a sign of good will, and Arab countries contributed to expand operations.

Al-Quds Open University of Palestine and the Open University of Israel jointly implemented the unofficial tele-education program with help from several NGOs and UNESCO, enlisting renowned educators and providing new tele-curricula that emphasized respect and hope for the future. Tele-education reached more women, and taught the next generation the value of individual efforts to succeed, since their education was self-motivated and self-paced.

Tele-education joint learning activities among Palestinians and Israelis broke down stereotypes, led to enough trust to organize face-to-face meetings, and increased their commitment and ability to achieve peace in the region.

1.4 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE?

These developments led to the “Great Peace March” organized by youth groups, some from the tele-education classes and others composed of alumni of the Peace Child projects that brought teenagers from both sides together quietly over the years.  The youth groups called on the leaders of both sides to end the hostilities and sign the peace accords, the same accords that later some of these "next generation" leaders would implement as civil servants in the Governments of Palestine and Israel. 

While the Great Peace March was being covered by Aljazeera, CNN, and the BBC, the President of Katun stunned the UN Security Council in a closed session by advocating a medical solution: “Diplomatic, military, political, and economic strategies to make peace in the Middle East have failed. It is time to take a public health approach,” he said.  “All countries have processes to take mentally ill people into custody when they are a danger to themselves and or others, and give them tranquilizers against their will.  If so for one person, then why not for two? If so for two, than why not for many?” The Security Council Members could not understand where the President was going with this. He continued, “Clearly much of the Middle East is mentally ill; therefore, I propose that the Security Council authorize a UN force to put tranquilizers in the air and water systems of the conflicting parties until peace is achieved.” 

No one knew what to say.  Was he serious?  The silence in the Security Council became unbearable. Finally the President of Katun said: “You know I am right and you know it will not happen. So, I propose instead, that a UN Peacekeeping force be equipped with tranquilizer bullets, sticky foam, and other non-lethal weapons and be deployed in areas of conflict or potential conflict.”  The President pulled out a piece of paper and read: “This UN Force would:

1. Enforce the UN General Assembly resolution that clearly defined the borders.

2. Oversee the Israeli withdrawal from all areas occupied by it since the 1967 war.

3. Protect the Quartet’s pollsters assessing Israeli and Palestinian views on the proposed borders to make sure that the agreements would survive regime changes within Israel and Palestine.

4. Enforce the agreement on religious rights that guaranteed access to holy places in Jerusalem to all creeds.

Within weeks of the arrival of the UN Peacekeepers, SERESER’s operations were expanded, all Arab states formally recognized Israel as an independent state, and the UN General Assembly welcomed Palestine as the newest UN member state.

1.5 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

Even before these political agreements were completed, the UN Special Coordinator’s Office (UNSCO) brought together the leaders of the Palestinian Elected Local Councils to design a comprehensive social and economic development process that included self-help participatory planning for local development in the Palestinian territories. People began to assume responsibility for developing their own communities, while seeking external technical and financial assistance. 

UNSCO, in coordination with the Palestinian Authority and SERESER, helped bring in external assistance for this development process by calling representatives together from the different international agencies (World Bank, IMF, EU, USAID, UNDP, and international NGOs) and the local coordinating committees representing the Ad‑Hoc Liaison Committee (AHLC), Local Aid Coordination Committee (LACC), and several Palestinian NGOs.  Business and religious leaders were also included.

Palestinian Elected Local Councils received training from Shrouk (the local participatory planning and development process in Egypt) on how to mobilize local groups of people, help them assess their resources, and plan their future. With UNSCO guidance, this self-help approach attracted resources and expertise. As the local participatory planning processes became more popular, their results became connected to development budget decision making of the Palestinian Authority and SERESER. As the Palestinian youth began to see results, their faith in their future increased; this in turn focused their energy on development of their communities. As a result, Islamic militia groups found fewer volunteers. Natural local leaders emerged throughout the process in each community. Those leaders fed the evolution of representative government based on liberal economic principles. The regular transactions between the Palestinians and their government officials made the government more accountable to the citizens and represented a trust-building mechanism, critical to the evolution of democratic culture. 

1.6 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

However, probably the most difficult issue other than the return of refugees was jurisdiction of Jerusalem. Proposals to declare Jerusalem an international city, establish a UN Trusteeship, and even time-sharing arrangements were debated. Finally, it became clear that Israel would agreed to return to its 1967 borders including the borders within Jerusalem, and the Palestinians would have to agree to give up the right to return to Israel, except in special humanitarian situations. All agreed that a plan for peacefully sharing holy sites had to guarantee free access to these areas that would recognize the religious rights of all creeds. However, not until a unique process created a time-sharing agreement was it possible for the presence of UN Peacekeepers to oversee the arrangement:  A preliminary "calendar-location matrix" was proposed, which eventually identified all of the possible "time slots" and holy sites. It included times-of-day for when the highest demand locations coincided with the highest demand times-of-year. Parties who wanted access to the various date/location combinations in the matrix were given the opportunity to rank order their preferences from highest to lowest. Each party rank ordered all of the cells in the matrix. Initially UNSCO and then SERESER (selected by agreement by all of the parties), used the rankings to assign a party to each of the date-location slots. There were conflicts, but the SERESER used its judgment to complete the matrix. Some seemingly impossible impasses were solved by giving jurisdiction for alternating years. Once the master calendar-location matrix was filled in, it was made public for final commentary, with minor modifications – the final Jerusalem Matrix is still used today.

1.7 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

One factor that helped to heal the region was the Arabic television series Salaam-Shalom about two girls - one Palestinian and one Israeli. They met in a peace camp and made a pact to counter the hatred in their communities. Although the Peace Child exchanges between Palestinians and Israelis included a very small number of teenagers, it did stimulate conversations on both sides that added to the belief that peace might be possible one day. Building on this, each week the girls confronted seemingly impossible obstacles, and each week they overcame them with extraordinary compassion and intelligence. Television sets across the world showed how the girls used their cell phones connected to the Internet to create mini swarms of sympathizers who ran to the area and overwhelmed the impasse. “Copy cat” peace swarms began to appear in the real world. Youth armed with their “peace phones” started to call everyone in their areas to calm emotions at checkpoints and other areas of confrontation.

Almost immediately after the first few peace swarms, a Peace Phone Internet web-log and photo gallery was set up opening a worldwide window on the process, and creating a near-instantaneous “global fair-witness” to the outcomes of each swarm. The “before” and “after” photos on the web‑log, together with the weekly Salaam-Shalom television shows, added global pressure for more rational negotiations that finally drew the lines for peace.

1.8 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

With the evolution of democratic processes in the region, and continued security guarantees from the United States, Israel surprised many in the Middle East with their ratification of the Nuclear Non‑Proliferation treaty as a gesture of long-term good will and allowed IAEA inspectors to verify their dismantling of nuclear weapons.  These actions led even the skeptics to nod their heads and say that, this time, maybe it really will be a lasting peace.

1.9 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

1.10 WHAT WOULD MAKE THE WATER WORKS SCENARIO, AS-A-WHOLE, MORE PLAUSIBLE FOR THE ACHIEVEMENT OF PEACE?

Scenario 2. The Open City: 

How the Solution to the Jerusalem Question Led to Peace

The white smoke signaled the election of a new Pope. He assumed the office with humility and fervor. His priority, he announced, was facilitating peace around the world, particularly in the Middle East. He began his mission by addressing the Jerusalem question. His advisors cautioned: “You can only blunt your authority - it’s unsolvable,” but he maintained that God had given him this mission and as far as he and the Church were concerned this took priority over politics. “The fact that it is a difficult mission,” he said, “only raises the stakes of the test. Is it more difficult than the tests that God gave Jesus, Moses or Abraham?” His bishops were mute but whispered among themselves, “the Church will be in chaos.”

He personally called the leaders of the Jewish orthodox and reformed sects in Israel, and their counterparts in the Muslim world. Deft use of the media made it hard for them to refuse to meet and talk. They met on neutral ground, at an isolated ranch in New Zealand and called their historic session Religious Leaders for Peace (RLP). At the first meeting, the initial coolness worsened a bit after each member justified his or her position as God-given. Then the Pope said, “Yes. God has blessed each of you as you have said, and He has also given us brains with which to reason, and that is what I pray we can do. This issue of Jerusalem pertains to religious law and custom; it should be above secular self-interests and politics and we can at least begin to discuss how to resolve this issue.”  

2.1 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

They began with points of agreement: free access to the holy sites should be guaranteed. How ludicrous it would be, they agreed, if one sect were to attempt to deny access to anyone who wanted to pay homage there. The plan grew from that seed of agreement.  Jerusalem should be an open city under no nation’s sole jurisdiction, but under religious protection and authority. They recognized that the problem of Jerusalem does not affect just Israel or a future state of Palestine, but is of global concern. Their proclamation recognized that Jews, Muslims and Christians and other faiths have to work towards a sharing of God’s gifts. 

But the question before the group was how to proceed. One participant pointed out the UN had already laid the foundation. In late 2003, a UNESCO conference had noted that two of its resolutions had strong support from both Israeli and Palestinian representatives.  The UNESCO participants “reiterated their support for the initiative taken by the Director-General to prepare a comprehensive plan of action to safeguard the Old City of Jerusalem (al-Quds); and invite him to send as soon as possible, in cooperation with the concerned parties, a technical mission and to establish, within a year, a committee of experts ‘entrusted with proposing, on an exclusively scientific and technical basis, guidelines for this plan of action'.” 

2.2 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

As a result, the RLP report was directed to the Secretary-General and asked that UN General Assembly enact a resolution to declare Jerusalem an open city of a new design, and that the governments of affected nations support the plan with required legislation. Its role would be codified by the UN General Assembly and Security Council resolutions. Its leader would be elected every six years by the General Assembly with the rule that no sect would have control for more than one term. Terrorism in the area would be dealt with harshly.

2.3 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE?

Publication of the RLP conference recommendations evoked widespread public acclaim, and a few pockets of dissent, grumbles of “sell-out” and worse, but it was clear that the weight of public sentiment had begun to build an unprecedented momentum for peace. Even the most extreme factions felt the ground shift under them; what God wanted was now redefined.

Religious leaders around the world discussed the potential consequences of RLP. Although they didn’t put it so directly, the mullahs, mashaikh, and orthodox rabbis in the Middle East faced a central issue of preserving power and face.

For the mullahs, there were new arguments. A holy man said the Jews have a right to be in the Middle East as surely as we ourselves do. It is written. The Holy Quran tells us of the Promised Land for Jews. It says that God had promised the holy land to Moses and his followers on their way out of Egypt (The Holy Quran 5:20-21)... So Muslims cannot casually dismiss the concept of the Promised Land. Muslims need to develop methods to attract (Jews) to come back in a way that is not threatening to Arabs and Muslims. Imagine if Egypt, Syria, Lebanon, Iraq, and Jordan can develop policies and provisions that say “we would welcome any Jew who wants to come to this part of the world, being part of the promised land, to come and live, we’ll give you citizenship; you want to buy a house, buy land—fine; you want to have your relatives come live or visit, fine; do your work, live with your community, build your synagogue, have your own laws to govern your family and community life. But do not threaten a national entity. And come to any part, come to Syria, come to Egypt, come to Iraq, and come to Jordan, whatever you believe the Promised Land to be.”...Such a solution would be based on a religious understanding of God’s promises to Jews and Muslims alike.

Turmoil. Chaos. Other Moslem clerics interpreted the Holy word in their own ways but no matter what spin was put on the proposition, Quran 5:20-21 was clear enough and could not be rationalized away. The threat of a fatwa for those who disagreed helped to end the suicide bombings.

2.4 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE?

In Israel, the Orthodox rabbis that steered the far right were at a loss. By providing a religious basis for the Jews to exist in the area, the Muslims had, in a single stoke, eroded the political power of the Israeli far right. Check, maybe checkmate. The Rabbis issued this statement:

Jews accept that the way to fulfill the Promise of God does not include depriving others of their homes; and if Muslims and Arabs recognize the sincere attachment of Jews to the Promised Land and make serious efforts to accommodate that Promise…we are in for a “deep peace,” not a superficial one that has been broken, stepped upon, and tarnished, for 55 years. We vow to extend the Jewish idea of the sanctity of the home to others and will help bring about a future that makes homes- all homes- Holy and safe. The retaliatory bulldozing stopped. Seek and destroy missions were put on hold. 

2.5 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE?

Over the next year or two, education of young Muslims changed. The schools that once taught hatred for the Jews and inculcated an attitude of “drive them into the sea” moderated, turned to- if not enthusiastic tolerance- then at least an acceptance of laissez faire, a reasonable first step for moderates on both sides. 

2.6 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

With RLP, the UN mission, the diminished teaching of intolerance, the acceptance by many Moslems of the idea of a Jewish presence in the Middle East, the end of suicide bombings, and the retaliation they evoked, and the softening of the teachings that inflamed rather than calmed, it remained to cement the nervous peace that existed.

With violence from both sides ended, a tenuous confidence was built ad hoc from the bottom up through a hundred thousand projects and business ventures that involved both Muslims and Israelis. The projects were large (agricultural cooperatives) and small (jointly owned shops), local (new schools open to all students who could attend) and national (lowering of import and export restrictions between Israel and Arab countries.)  And with this improved spirit of confidence, the ventures grew in number and significance, economic development grew, jobs became plentiful, unemployment dropped, and in a marvelous demonstration of social feedback, nascent prosperity bred more confidence and cooperation. Travel into and out of Israel was normalized, controlled only by passports and visas. Outside observers marveled at how the need for employees eradicated the prior need for travel restrictions. It was only possible, they said, when the end to suicide bombings was a credible fact. Some years ago one person had said, “End the suicide bombings and everything is possible.” He was right.

2.7 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE?

In this year of growing economic cooperation, an Israeli-Palestinian commission was appointed to review the status of refugees. They negotiated an agreement specifying a particular number of Palestinians who would have the right to return to Israel, and Israeli people who could remain in the Palestine areas. Israel argued that this limitation in the number of migrants was in fact no different than any country setting immigration limits. Palestinians responded by saying that Israeli limits would keep people from the locations of their birth and their families. The Israelis were clearly concerned about being outvoted by the immigrants in their democratic society. The issue promised to be inimical to the process but compromise was finally reach by accepting a limit based on the census data that recorded ethnicity, and restricting the vote to people who had lived in the country for more than seven years.  In addition, should a Palestinian state be established, they said, Israeli settlers in Palestinian areas and Palestinians living in Israel would be given the opportunity for dual citizenship. 

2.8 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

Post-Arafat, post-Sharon politicians followed their vocal populations. An historic proposal came to the UN from Israel, based on the discussions and the contributions of their Israeli and Palestinian constituents. It rested on the tradeoff between the need for Israeli security and the need for the establishment of a permanent Palestinian state. In this tradeoff, Israel agreed to withdraw from all areas it occupied since the 1967 war and to cede these areas to the new state of Palestine. Israeli settlers in the areas would be given dual citizenship. It called for the free and open recognition of an independent Israel by all Arab states, with a sovereign right to exist in perpetuity.  From the Palestinian point of view the recommendation clearly defined the borders of the newly proposed state. Since the Palestinians had participated in the definition of the resolution it was a forgone conclusion that the recommended borders would be acceptable. The resolution also called for enforcement by the UN and defined sanctions and penalties should the provisions of the resolution be violated. In a move never seen before, but perhaps reflecting a pattern for the future, the resolution was ratified by a plebiscite helping to assure that when the agreement was accepted by the UN it would be supported by people in these countries.

2.9 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

And the mullahs, mashaikh, and rabbis, reflecting on the events since the RLP conference, said it was God’s destiny. The rest was details. Inshallah.

2.10 WHAT WOULD MAKE THE OPEN CITY SCENARIO, AS-A-WHOLE, MORE PLAUSIBLE FOR THE ACHIEVEMENT OF PEACE?

Scenario 3.  Dove

In Israel it started with a simple idea: end the retaliatory violence. The plan was code named Dove. Israeli leaders debated the possibility in secret; the debate occasionally became public for a short while in the Knesset but by and large it was a secret debate. The idea of Dove was to turn world opinion, possibly even the preponderance of Palestinian and Arab opinion against the idea of suicide bombings. The hawks of the argument said,” There are only two responses to the violence of bombings: ‘turn the other cheek until they tire of killing us,’ or ‘an eye for an eye.’” The Talmud teaches the “eye for an eye” approach; our public and the world will think us weak if we abandon it; the enemy will see our turning the other cheek as a sign of capitulation. We must continue to respond even though it is a dark tunnel we go down.” Their opponents in the argument said, “We have tried the club and as you say it has only led us down the dark tunnel where our only alternative is stronger force. If we were to just stop - unilaterally announce it - the world would see the Palestinians in a new light. Now they are seen by many people as freedom fighters simply because we respond. If we stopped they would soon be seen for the terrorists they are.”

3.1 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

While that secret debate was ongoing, the Islamist extremists had their own secret debate. Their hawks argued for increasing the scale of their activities, moving from high explosive missions to other lethal forms that would involve more people and thus become even more visible, frightening, and persuasive to the Israelis. The forms that might be used were obvious enough and easily available: from chemical and radioactive toxins to small nuclear weapons. They said: “Scale is important to our cause. Just consider how effective the operation in New York was in disrupting the West and changing the nature of the conflict. We brought it home to them. Our cause is now on the minds of all.” 

3.2 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

Their opponents in this argument were radical in the opposite sense. They said: “Consider what we are after: acceptance by the world of the need to establish our own safe homeland and the condemnation of Israel for its misdeeds.” 

The response: “How you have changed, brother. We used to say it was our mission to eliminate Israel and take back our homeland, now you’re willing to settle for condemnation.”

“Yes, perhaps this argument is a bit different from before, but it recognizes a reality––Israel will not be eradicated. The West will not permit it. Do you not see how our present course works to the disadvantage of establishing our own homeland? It is costing us the best and brightest young people who could be the leaders of that country. If we desist, if we change tactics, then who will be seen as the aggressors? Who will fare better in any negotiations? What excuse will their Prime Minister then have for breaking our homes and killing our people.” 

“But can we stop the suicide bombing even if we wished? Would we have to gun down our own people?” The question hung in the air. 

So each side had its reasons for wanting to stop and turn down a new path but, like the sorcerer’s apprentice, the momentum carried the bombings and escalating retaliations on and on. 

3.3 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

Then an unexpected event changed the tide. The headline read :

Israeli Refuseniks Say They Will Not Participate in Bombing Attacks

Israeli press, public, and politicians condemn 27 pilots as unfit to serve

JERUSALEM

Twenty-seven Israeli reservist pilots last week joined the "refusenik" movement, saying they would not participate in bombing attacks in the West Bank and the Gaza Strip, which often injure civilians.

"We refuse to participate in Air Force attacks on civilian populations," the pilots said in a petition delivered to the head of the air force, Maj. Gen. Dan Halutz. "We refuse to continue harming innocent civilians."

Last week's refuseniks are part of a small but vocal movement opposing Israel's policy of "targeted killings," in which helicopters and planes drop bombs or fire missiles to kill terrorists hiding in civilian areas. 

This was part of a peace movement - “small but vocal” as Reuters said - not generally known outside of Israel. In fact moderates in both the Palestinian and Israeli camps had been in contact for some time. They talked on an Internet peace site, usually using pseudonyms; they said peace is achievable, a remarkable statement to be made when killing and retribution was all around them. History, they said, will condemn us for not taking a position and acting on our moral convictions. Life as it is, is unacceptable. 

3.4 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

So the refusal movement came at the same time the politicians were searching for a way to change course. These forces came together and steps, at first tenuous, moved the violence toward peace. Following the practices of Gandhi and King, the movement grew and, in echoes of the Viet Nam era when dissent grew in the US and politics followed, dissent in Israel and among Palestinians became mainstream. 

Here’s what happened next. It was like a chess game. The Israelis got a guarantee that the bombing would stop and the instigators would be arrested and punished. The Palestinians got an ironclad agreement that the Israelis would withdraw to the pre-1967 borders, end building new settlements and stop the retaliatory raids. 

3.5 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

Within months, the Israelis negotiated a series of treaties and agreements, not only with the PA, but with essentially all Arab states, stating that Israel had a right to exist and that there would henceforth be a state of non-aggression in the area. The Palestinians and neighboring states welcomed Israel’s agreement to sign the nuclear non proliferation treaty, in return for their own promise to remain non-nuclear and allow international inspections under the UN. Certainly other problems had to be resolved in this game of give and take. First was the jurisdiction of Jerusalem  (eventually it became on open city, with its own democratic government, open to all religions, with responsibility to guard and protect all holy sites). Second was the problem of Palestinians who wanted to return to Israel. Israel perceived that an avalanche of migrants would upset the political structure; as a result, immigration quotas were established. 

3.6 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

As this give and take progressed, both the United States and the EU stayed out of the picture. Some politicians wanted to “help” the process along (and reap some political benefit) but wiser heads prevailed and the two parties worked out the agreements themselves.

When it was clear that the chess game was evolving, foreign capital flowed into the area. New businesses were established, and unemployment among the Palestinians dropped sharply. It was a self-fulfilling cycle: the move toward peace sparked the environment for peace.  

And the crown jewel: both parties presented a formal joint statement to the UN Security Council, declaring that they considered resolutions 194, 242 and 338 fully realized and asked that the UN monitor for a time the progress and adherence to the agreements.  When the UN agreed in 2006, bells of peace which seemed so tentative at first sounded long and deeply.

3.7 WHAT WOULD MAKE THE SECTION ABOVE MORE PLAUSIBLE? 

3.8 WHAT WOULD MAKE THE DOVE SCENARIO, AS-A-WHOLE, MORE PLAUSIBLE FOR THE ACHIEVEMENT OF PEACE?

4. ADDITIONAL COMMENTS:

Thank you very much for your participation.  We will send you the results in the 2004 State of the Future.  In the meantime, please list those opinion leaders who you think should be interviewed in the next step of this study.  If you have their contract information, please include it below:

Your recommendation(s) to be interviewed:

Name:  ___________________________________________________________

Title:    ___________________________________________________________

Organization: ______________________________________________________

Email/or Fax: ______________________________________________________

Others?

Appendix C3-4: Selected Comments Received in Round 3

Scenario 1: Water Works
Selected Comments

Note: for easier reading, the paragraph from the questionnaire was included (in italic) preceding the comments. 

1.1 On the possibility of a water conference

Now that peace seems to have been finally achieved in the Middle East, everyone is claiming credit for this success. Historians will document the many causes, but most agree today that when the First Lady of Egypt invited UNEP, UNDP, and the Quartet (EU, USA, Russia, and the UN) to be the co-conveners of an exploratory conference on Middle East Water, a new sense of hope began to grow in the region.

Since the previous leadership of Israel said it would take no significant steps in the Quartet’s Roadmap until attacks on Israelis stopped, and the more militant Palestinians said they would not stop until Israel withdrew from the occupied areas, a new approach had to be found. 

Building on the mid-1990's water agreements between Israel and the PLO, the Middle East Water Conference concluded that a series of regional water negotiations would be chaired by an UN Envoy appointed by the Secretary-General and funded by the Quartet. The conference would include delegations from Israel, Jordan, the Palestinian Authority, Syria, Turkey, and Lebanon, plus the Quartet and observers and proceed from the premise that regional water scarcity was inevitable without major desalination, not just re-distribution of unsustainable current sources.
There must be a mutual understanding of the need to find water resources that can be used by all; and the consequences of not developing alternative water supplies. Without that awareness, public opinion can not be influenced. 

The United States government (should) stop funding the Government of Israel; otherwise Israel will continue ignoring the rest of the region because it virtually has a blank check …and can afford to do anything it wants, including just taking whatever water it wants.

I don't feel the water problem is (important enough) ….to let those governments forget their own perspectives and join for a common solution. 

This scenario is not plausible, because of incapacity of both cultures to share the source of water in a long run. 

…While water is part of the political calculus that drives these issues, it doesn't move people in a visceral way and I don't think you could get broad regional participation in a conference on water without addressing the issues that "securitize" the conflict for Palestinians and Israelis.  

This is very good scenario, but must have also religious dimension, because this conflict is primarily a religious conflict also interconnected with new forms of terrorism on international level e.g. suicide bombings, "water agreement" have to be part of complex system of agreements 

To develop this scenario, (there must be)… an international organization other than UN, that must be created for these purposes, thinking in the same way that Israelis and Palestinians think, establishing clear goals to be achieved and respected by all the actors that participate in these regional water negotiations, and with plain authority to make the negotiations become true and permanent. 

(The scenario would be improved if reference were made to the following:) a) Severe drought in area resulting in actual shortages that affect businesses and health care facilities so that the “news” makes water scarcity part of public awareness in Israel and neighboring countries.  b) 2005 (?) UNDP Human Development Report highlights dangerous water shortages due to population and global warming, c) Israel convenes a panel of experts from inside and outside country to discuss water shortages and alternate sources; d) Israeli Ministers of Industry, Health, and Agriculture have water supply as major ministry issue; e) Bio-terrorists threaten water supplies (even unsuccessfully). 

Israeli-Palestinian water negotiations were not a notable success or fair to the Palestinians and are generally considered a dead end I believe. Water is a highly visible and highly politicized issue, and the success of peace projects is inversely related to the amount of publicity they get. If Mrs. Mubarak makes such an announcement, then surely Syria will be against it. It is much better to start with other areas, or to make the water project one of many, all done in a low-key way at least at first. The SESAME Synchrotron accelerator project in Jordan may be a much better example, and there can be many more like it. The success of this project (still in doubt for political reasons) depends on these factors: 

1- Something everyone wants

2- Israel has vital know-how that others want

3- The condition for getting the project was cooperation with Israel

4- It was done in a low-key way, without major announcements and fanfare. 

Through the late President Sadat, Egypt was invited to negotiate water supply to Israel across Sinai, through new tributaries of the River Nile. Therefore, the conference would include delegations from Egypt as well as other nominated before. 

…A solution to problems related to water is necessary, but is not enough to arrive to a sustainable peace. The country which administrates the source or the desalination plant will be always under suspicion. 

I do not think this plausible at all. The line on which the wall is being built is being diverted to make sure it claims the water that Palestinians have used for years. It is not plausible that Israel would negotiate a fairer deal or even come to the negotiating table as this would make it even more obvious to the international community the absolute duplicity in their current position about wanting peace…. A current example of this is how they have stated that the world court has no jurisdiction regarding the wall. 

(Add to the scenario :) There is established international academic committee, where all of Middle East countries are represented. The committee starts wide-scale research of water situation in the region. Finally it produces a comprehensive report, where the water situation in region is described and reasonable proposals on how to solve the problems of water scarcity are presented not on the political, but scientific grounds.  

The idea of working together on water supply can be appropriate. I think a multiparty organization should be created under the direction of the United Nations, with the participation of Israel and Palestine and other nations with the purpose of studying the problem of water in the region, giving solutions, and being able to provide a common plan of activities. 

Strong cooperation and coordination between several professional experts: in astronomy, hydrology, climatologic, sociology, chemistry, agricultural engineering, among others, under scientific bases could allow the development of common points of view from all the parties and a first agreement about management and administration of current water resources. 

The Water Conference should be held as early as possible without even waiting for violence to cease. A couple of countries not involved in the conflict and slightly removed from the region, and having a working relationship with both Palestine & Israel, like India and Japan, should also be invited. 

Not only the desalination, but an irrigation system starting from the Turkish water mantles. An egalitarian distribution of the water for both Palestinians and Israelis would be a precondition.   

….Egypt sees itself as a moderating influence in the region and, as the convener of the conference, would be expected to be a player in the follow-up negotiations. Saudi Arabia, with its resources and central location in the region, would be expected to be a player, also. Reference is later made to "Arab money,” which basically means Saudi Arabia. 

Funds (might) be made available from the UN to build and operate water desalination plants. 

(Add) a paragraph that summarizes the history of the water needs and demands for the region and the future predictions of water use over 10-50 yrs. This will give some compelling statistic to the readers. 

1.2 On the resignations of Sharon and Arafat and the establishment of SERESER 

Others believed that the real watershed event leading to peace was the resignations of both Sharon and Arafat, which cleared the way for the establishment of SERESER to coordinate the extraordinarily complex set of agreements, projects, study commissions, joint corporations, and oversight of the fund for joint projects in cooperative research that evolved over the years. Quiet talks among moderates on both sides produced the Geneva Accords that led to further quiet talks sponsored by the Quartet that spelled out the conditions for SERESER.  SERESER took its name from the first letter of the seven preconditions for peace: Secure borders for Israel; Establishment of a viable and independent Palestinian state; Resolution of the Jerusalem question; Ending violence by both sides and building confidence; Social and economic development; Education; and Resolution of Palestinian refugee status.

(It would be necessary to have) acceptance by important civil society actors on both sides (that) the only basis for progress is SERESER. It would involve a public campaign; influencing people; building a consensus around the basic principles. 

There is no consideration of the factors, particularly the US/Israel connection which have kept things going the way they have for so long. There is no mention of anything which would have motivated any serious consideration of any changes in the status quo. Neither Arafat nor Sharon is the fundamental problem, though they aren't a lot of help either. 

Less religious fundamentalism and its financial support. (is required)

… I think it's hard to overestimate the importance of an actively engaged American role.  One powerful thing America could do would be to say that ongoing economic support to Israel and access to high-level military technology depends on a plan to return to something close to the 1967 boundaries. This would be costly domestically, but if accompanied by a simultaneous actions condemning anti-Semitism and demanding greater world engagement to stop violence would have an instant and quite powerful impact on Palestinians and Arabs, creating an opportunity to transform despair into something positive. Calling for a radical change in the wall would be an excellent confidence-building measure. 

Focus on resources for education e.g. from ecological taxes, support of edition of textbooks based on civic principles, education of basic philosophy of all religions, cooperation also with religious leaders 

(Add) cessation of terror acts by the different extremist “martyr” brigades. This means that these organizations somehow voluntarily or by force have stopped their operations (human bombs) either because their leaders and funding dried up or a new champion appeared they could rally around. 

The disappearance of Sharon and Arafat is not sufficient: their kind is easily replaced. A “new breed” of leader or visionary who commands the respect of the military forces is needed. The US and UN cannot act in a vacuum.  

…Israel, as Freidman points out, wants to be a Jewish State, not a pluralistic one. The Arab neighbors are beset by their own variety of fundamentalism the represses both its people and, in some instances, support terror activities. Can it (religion) be a positive force as it was with the Pope in East Europe and Gandhi in India? So far, religion has been the cause of dissension in the Middle East. Perhaps a dialogue of Islamic Sheikhs, Orthodox (and other Christian) Priests, and Rabbinical leaders be formed to seek out and stress commonalities and defuse inflaming rhetoric.

I think it will take more than simply Arafat and Sharon going, although this needs to be the start point. Maybe the arrest of militant terrorist factions within Palestine, or their exile from Palestine to other Arab states? There are an awful lot of Palestinian refugees who see their purpose in life as being suicide bombers – somehow these people need to be relocated to a place where such behavior is seen and upheld by the state as unacceptable in order for reeducation to occur. 

(This) is not realistic. The preconditions for peace require very tough pressure to eliminate terrorism and equally tough pressure on Israel for evacuation of settlements. These moves will make it possible to bring moderate agendas to the fore in Israel and Palestine 

.

Resignation of Sharon will lead to a more right-wing government. Resignation of Arafat will lead to more chaos. Nobody believes that peace will be closer after those two gentlemen depart from the scene. 

Resignations of persons will not make a difference. Most Palestinians are less compromising than Arafat. Sharon was elected democratically and if he resigns, a different leader with the same views, or worse, will replace him. 

The keys to solving the problem are ending the occupation and ending the refugee problem. The refugee problem must be solved before peace negotiations can start in earnest, because the refugees constitute a lobby against peace. The settlements must be at least partially evacuated before peace negotiations can start in earnest, because the settlers constitute a lobby against peace, and because the lure of Greater Israel helps to swell this lobby. 

In the US, the administration, supported by the congress, the media and the public could exert enough pressure to convince both Sharon and Arafat to resign. 

This is also is not very plausible …. It is kind of general and does not really say much. I suppose they could both drop dead also but then what, moderates quietly talk? More like fantasy to me. 

(Add to the scenario) Israel enables free work of Palestinian people on its territory. At the same time wide-scale aid programs, aimed at the development of infrastructure, health-care and educational system in the Palestinian territory are announced by Israeli government 

(Add) wider cooperation beginning with the settlement of joint task force to investigate acts of terrorism and violence like military retaliation, kidnapping, and others in the region with members from Israel, and the Palestinian Authority, with observers from UN, EU, USA, and Russia. 

An international group of eminent persons should be established by the UN, individuals not suspected of holding any prejudices either against Israel or Palestine, to commence ‘talks on talks’ on SERESER with the participation of both of them. 

In effect, the resignation of Arafat and Sharon are a precondition, but the presence of a temporary supra-state authority (composed by the quartet) is required to make the Palestinians and the Israelis to negotiate directly. 

SERESER could be supported and funded by international community also as one of initial projects of the Global Partnership for Development – coordinated, comprehensive, and future oriented development plan with achievable, measurable, and definable goals.

It would be more plausible that Sharon and Arafat "pass from the political scene"; i.e., they will eventually die or be defeated in elections. It is hard to imagine that they will "resign.” The effect would be much the same.

Nothing short of a revolution in the Jewish & Moslem religions (separation of religion and state) (could bring this about).

The resignation (or death) of Sharon and Arafat probably would be the best billet for peace. A more active role of Syria in the peace process would be helpful. 

1.3 On rebuilding of the wall, the creation of Arab Integrated Water Resources Management Network partnership of Israeli technology and Arab oil money. 

Regardless of what the historians will finally credit as the key trigger for peace, the water negotiations provided a consistent side channel for keeping hope alive. Since water is the most universally recognized human right and the negotiations were more focused than general peace negotiations, they helped to build confidence among the Israelis and Palestinians that peace might be possible. For example, the section of the Wall that enclosed the western mountain aquifer that provides the Palestinians in the West Bank with over half of their water was rebuilt as a result of the water negotiations. This confidence spilled over into other negotiations in the region, but when these other negotiations became deadlocked, the Middle East focus returned to the water meetings to restore trust. As agreements were reached, the Arab Integrated Water Resources Management Network (AWARENET), USAID, the Arab-Israeli joint Regional Center for Research on Desalination in Oman, and UNDP quickly implemented authorized programs. 

The first major success was the agreement that dramatically accelerated the construction of reverse osmosis desalination plans to counter future water scarcity. This first partnership of Israeli technology and Arab oil money spilled over into many more projects that have made water available to all today through a common infrastructure for the region. This also built the confidence to begin building the new oil pipelines from the Gulf to the Mediterranean Sea with an outlet in Palestine and another in Israel, which will reduce dependence on geographic pinch points in the Gulf and Red Sea, and benefit Palestinian economic development.

I'm not sure that Israelis and Palestinians would necessarily find peace even if water negotiations worked out. It doesn't feel right to me from a cultural perspective. I believe there would be ongoing trouble for some time - perhaps play that up a little? 

Water is NOT recognized as a right… but as a NEED, thanks to corporate interference in the UN conference on water. So there will be a lot of jockeying for position by the private sector, which has an abysmal record in providing useful solutions. 

This scenario needs to include a retaking of the right to water by the governments and communities concerned. Techno-fixes simply lead to pushing the problems off into the future. There needs to be a re-appraisal in how water is being used and decided about. 

More participation of non-governmental offices and social civil rights organizations in these negotiations and much less of radical and fundamentalism parties. 

These are great and enticing ideas that might become viable after fundamental existential doubts on both sides are assuaged. Something needs to be done quickly to resurrect the idea of a two-state solution, and then these ideas can be put to work.

Development of system of bilateral and multilateral agreements on water, with focus of security protection of water sources and infrastructure.

…..Why not invite representatives of countries such as Japan, China, Egypt, Saudi Arabia, and/or members of the OPEC? 

The issue should also involve other Mediterranean countries 

The presence of one or two key water negotiators, technicians, whose shared altruism – or good sense – override the usual mistrust. Also, an equitable formula for sharing – the Israeli birthrate is probably lower than the Palestinian rate, so the formula has to take into account other transparent factors. This might be the real breakthrough. 

Large scale desalination is not economically practical at this stage, so you would have to mention research to lower costs.  

The (scenario) has got it backwards. Water is used as a weapon. If there were no political conflict, it would be possible to solve the water problem on the basis of sharing as well as other methods. Politics are the REASON we cannot convene such water conferences. In order to make the above scenario plausible, you need some outside event that will cause a major "unfreezing" in Egypt and Syria in particular. Without such an event or massive pressure from USA and EU, it cannot happen.

The US administration could convince the partners, and support both Israeli technology and Arab Oil money to invest in joint peace projects. 

There needs to be an immediate focus on the issue of access to potable water in the Gaza Strip where conditions for the 1.3 million inhabitants is often more dire than the West Bank. People are dying from kidney failure as a result of drinking saline water due to the diversion of fresh water sources to illegal settlements and also as a result of over-drilling to create wells in order to meet local demand for fresh water. The water table has been lowered and sea water has crept in to the aquifers. Addressing the critical fresh water needs of people in Gaza will help make the above scenario more plausible. 

If the right to life (that should be the first recognized human right) and peace was not enough to stop the current situation, I do not think water will solve it. As we see, pipelines in war time are common target of terrorism. Without a big deal between both sides, an oil or water pipeline could be easily shut. i.e. Turkey-Iraq or Uzbekistan-Kyrgyzstan. 

(Add) Water produced in the desalinization plants is used for wide-scale irrigation, which makes the area of arable land dramatically larger. This new land in cultivated deserts is distributed in the sense of justice both to the Israelis and Palestinians. So some of Palestinian refugees first after forty years are moving from refugee camps to the new homes and become farmers and owners of high-productive land. The frustration of former uprooted people is going down; the economic development is beneficial both for Israel and Palestinian territory. This new economic boom is similar to the one that happened 50 years ago in the new Israeli state.  

(Add) Not only a pipeline from the Gulf, but an aqueduct from Turkey and a network of channels uniting Syria, Jordan, Palestine, and Israel. The interdependence towards the water sources of the Tigris and the Euphrates will unite the parts. The construction would be achieved with Israeli technology and the financing of both the countries of the Gulf and the great powers’. 

Water is more of a "universally recognized human need" than it is a "universally recognized human right.” To call it a "human right" is to raise a philosophically arguable issue that detracts from the thrust of the scenario. It would be more plausible to include mention of a technological breakthrough by Chinese (or some other) scientists in devising a much more economical and efficient means of solar-powered (or some other process) desalination. An interesting addition would be mention of joint Arab-Israeli educational institutions that focus on water projects; e.g., hydrology, hydraulic engineering, and systems for the transport and distribution of the desalinized water. It is easier to see how cooperation in focused, technical education might develop from the desalinization initiative, than would oil pipelines. The step from a focused, technical educational effort to the more general, tele-education efforts described immediately below is more plausible. 

1.4 On the unofficial tele-education and other education programs

Meanwhile, 4.1 million registered Palestinian refugees were in desperate need of education. The collapse of the USSR, the expulsion of Palestinians from Arab Gulf countries, and the closing of most PLO institutions after their forced departure from Lebanon in 1983, meant that access to secondary and higher education became more and more difficult for Palestinian refugees. At the same time, UNRWA (UN Relief and Works Agency) had less money to provide the refugees with basic services, let alone quality education. The construction of the Wall further complicated access to education, so tele-education seemed the only reasonable course. The Palestinian diaspora raised the initial money to create tele-education programs throughout the refugee camps. As these programs began to show signs of success, Israel, as a sign of good will, and Arab countries contributed to expand operations.

Al-Quds Open University of Palestine and the Open University of Israel jointly implemented the unofficial tele-education program with help from several NGOs and UNESCO, enlisting renowned educators and providing new tele-curricula that emphasized respect and hope for the future. Tele-education reached more women, and taught the next generation the value of individual efforts to succeed, since their education was self-motivated and self-paced.

Tele-education joint learning activities among Palestinians and Israelis broke down stereotypes, led to enough trust to organize face-to-face meetings, and increased their commitment and ability to achieve peace in the region.

(Add) Large infusion of funds and commitment of teachers from Arab countries in the service of the education sector in Palestine. 

Establish an education Peace Corps run by the Quartet and involving Israelis and Palestinians to run the education programs. 

This could work, if there is something in the education that supports people being able to develop economic enterprises that can work in very poor and restricted circumstances. It would be particularly important to connect this with a greater self determination by Palestine, and suggestions about a Mid East Common Market 

(This has not been) a major ….need for the most of the population of Arab cultures since the XV century. There is only a relatively small group that appreciates the advantages of education and would make major efforts to receive the benefits of it, and to translate those to population. It doesn't mean that generally speaking the Arab culture is not interested in education, it means that during more than six centuries, absolutistic government are not interested in educating their people…

Good ideas. What will be done to provide refugees with a sense of "restorative justice"? The Israeli War of Independence was followed by both Arab and Jewish population dislocations, and I really have a hard time imagining a stable solution to this conflict without symbolic measures that tell these people two things:  1) the world recognizes that they were deprived of basic human rights, and 2) the world is actively concerned to provide at least partial compensation. 

Education is very important…, and all the efforts are welcome to achieve this goal, but (are) conditions were the refugees live…the best to develop tele-education?…But, do we really believe that through education by technological means, is possible to brake down stereotypes between Israelis and Palestinians…

Tele education has to be supported ….by Intergovernmental Institutions (and)…countries which understand the importance of the issue.

This is not a stretch—the Palestinian Authority, if it has UN/EU recognition, can raise funds internally and from wealthy Arab donor states and personalities. The key is political will: the Palestinians already have the will for education and improved lives for their children. 

Tele-education assumes access to tele-technology both in terms of hardware and user knowledge. …How (has) … accessibility has been addressed. 

The above picture of refugees is incorrect and unrealistic. While there are 4.1 million registered refugees, most of them do not live in camps. You should be aiming at those in camps, not at my friends who are geologists and university professors. I even have one friend who is a refugee in Jebalya refugee camp and an MD in a Soroka hospital. He does not need tele-education. Of course, he is an exception. 

But in camps, the following scenario is more likely: When the first installers came to provide the equipment, they were lynched by BADIL organization activists, and hung upside down from electric pylons. The Fateh Al-Aqsa brigades put out flyers saying that whoever cooperates with the Zionists and traitor Nusseibeh is a traitor. That is much more plausible. As for education of women, the PA removed all the Israeli-sponsored family planning clinics. 

No attempts to solve the refugee problem will succeed while refugees are in the camps. Education in the camps is just another way of perpetuating the problem.

(Where does the) Funding and political will to implement these curricula (come from?)

In a refugee camp is hard to learn about respect and hope towards the “other side.” 

It is one thing to be educated but that usually means a job. Israel is currently doing all it can to completely destroy any economic viability of the Palestinians. What is going to happen on the ground that might be considered a sign of success by Israeli or Palestinian? If you can answer that (the scenario) might be more plausible. 

Exchange academic programs between Israeli and Palestinian students are organized; lots of Palestinian students are invited to study in the Israel. Their studies are sponsored both by the state of Israel and foreign Jewish foundations abroad. 

Basic elements of the Tele-education framework (should be) designed to… include themes that condition the mind towards peace and cooperation should be spelt out in advance.

It is important to revise the school curricula both in Palestine and Israel to eliminate hate references and to create a new, more positive, mutual image. The virtual educative network can rely on other universities’ (such as Monterrey Tech) experience on this topic, and obtain financing from international foundations in the great powers.  

Tele-education is good idea but “face to face” education, everyday contact of students with teacher(s) is needed. Therefore something like “Teachers without Borders” or “Teacher’s Peace Corps” should be established and to be supported to teach especially in refugee camps. 

The scenario ignores the cultural differences that exist between the two communities and seems to assume that those differences will all disappear in the light of "education.” It would be more plausible to acknowledge the differences; e.g., Muslim insistence on religious context for their studies and resistance to broadening opportunities to women, on the one hand, and Israeli insistence on their "historical lands" and resistance to broadening opportunities to Palestinians, on the other. Having acknowledged the problems, the scenario could go on to say that despite these differences there was enough overlap of interest and views that a joint effort in tele-education could be begun.  

Tele-education is just a small stone in the wall -- without personal contacts there is no chance for peace.

1.5 On the “Great Peace March,” tranquilizers, and a UN Peacekeeping force. 

These developments led to the “Great Peace March” organized by youth groups, some from the tele-education classes and others composed of alumni of the Peace Child projects that brought teenagers from both sides together quietly over the years.  The youth groups called on the leaders of both sides to end the hostilities and sign the peace accords, the same accords that later some of these "next generation" leaders would implement as civil servants in the Governments of Palestine and Israel. 

While the Great Peace March was being covered by Aljazeera, CNN, and the BBC, the President of Katun stunned the UN Security Council in a closed session by advocating a medical solution: “Diplomatic, military, political, and economic strategies to make peace in the Middle East have failed. It is time to take a public health approach,” he said.  “All countries have processes to take mentally ill people into custody when they are a danger to themselves and or others, and give them tranquilizers against their will.  If so for one person, then why not for two? If so for two, than why not for many?” The Security Council Members could not understand where the President was going with this. He continued, “Clearly much of the Middle East is mentally ill; therefore, I propose that the Security Council authorize a UN force to put tranquilizers in the air and water systems of the conflicting parties until peace is achieved.” 

No one knew what to say.  Was he serious?  The silence in the Security Council became unbearable. Finally the President of Katun said: “You know I am right and you know it will not happen. So, I propose instead, that a UN Peacekeeping force be equipped with tranquilizer bullets, sticky foam, and other non-lethal weapons and be deployed in areas of conflict or potential conflict.”  The President pulled out a piece of paper and read: “This UN Force would:

1. Enforce the UN General Assembly resolution that clearly defined the borders.

2. Oversee the Israeli withdrawal from all areas occupied by it since the 1967 war.

3. Protect the Quartet’s pollsters assessing Israeli and Palestinian views on the proposed borders to make sure that the agreements would survive regime changes within Israel and Palestine.

4. Enforce the agreement on religious rights that guaranteed access to holy places in Jerusalem to all creeds.

Within weeks of the arrival of the UN Peacekeepers, SERESER’s operations were expanded, all Arab states formally recognized Israel as an independent state, and the UN General Assembly welcomed Palestine as the newest UN member state.
Is the Quartet is prepared to underwrite the costs of running that UN Peace keeping force. 

(Add) The declaration by the US that it would withdraw economic and political support from the government of Israel unless it cooperated fully, and a commitment of the US to cooperate with the rest of the world in international decisions, in contrast to its current declared policy to control the world in its own interests as the Project for the New America and the White House security paper declare. 

(Becomes more plausible if) If guns businesses losses its profitability and lobby pressures on governments were not so high for selling all kind of guns. 

(Add) And the US Ambassador. to the UN said that the US fully embraces the Geneva Accord and requests UN Security Council support to implement it.” This would breathe some life into Middle Eastern politics, in a big way. 

It is probable that all the actions … can work, each (with) different levels of success, but, (do they add up to) peace … in the region? …. Do we know those deep and primary causes of this longer conflict? Can they be solved? …Do we really understand, in the same way the Israelis and Palestinians think, what are those deep and primary causes of this longer conflict? 

I don’t think the tranquilizer statement would emerge, but the role of the UN in a peacekeeping force would probably happen but as a result of the Arabs and Israelis requesting neutral assistance in maintaining law and order during the period of change. 

Any force will need to be equipped with automatic weapons, helicopters etc. What would this force be able to do against Iraqi terrorists? Do you really imagine that Hammas and Islamic Jihad will sit still for some UN force? 

No Israeli government will ever agree to any UN force and no UN force can or will or should come without the invitation of the governments. UN is not related to peace in the minds of Israelis, but to "Zionism is Racism" "Durban Conference" "Permanent committee on the inalienable rights of the Palestinian people." withdrawal from Suez in 1967, filming abductions in Lebanon and suppressing the films. That is the UN for Israelis.

Peace Child is a wonderful initiative, but it only brings together Israeli Jews and Arabs and at present is not being applied to solving the Israeli-Palestinian conflict.

I have spent 5 weeks talking to students and youth in the Gaza Strip in 1998 and there was a clear consensus that real dialogue and compromise cannot take place until the institutionalized racism inherent in Zionism is permanently removed. Palestinians will not talk to Israelis as their subordinates, only as their full equals.  

For too long, the institutional racism in Israel tried to make Palestinians invisible and insignificant, powerless and without a voice. If an entire people are suppressed and marginalized, they react with a strategy of “exaggerated visibility.” Black inner city youth who have been totally marginalized in the USA now wear their pants half way down their hips with thick gold chains and blaring music. Exaggerated visibility. Palestinian youth wrap explosives around their waist and blow themselves up in an Israeli crowd. Exaggerated visibility.

This is laughable - sorry. Sticky guns? At present the Israeli myth is that the borders offered by Baruk were essentially the 67 ones. This is far from the truth. They have tried to enforce the UN resolution calling for a withdrawal to the 67 border before and it has always been vetoed by big brother - the US. 

(Add) The number of terrorist attacks perpetrated against Israel and USA dramatically decreases, their perpetrators lost almost all sympathy in Moslem world and are publicly condemned by Moslem religious and intellectual authorities, including those the most conservative. 

A peace enforcement operation is completely unlikely. 

…The UN should hail the concretization of the border as the harbinger of durable peace and launch a propaganda offensive for maintaining it peacefully. 

It is important that a multilateral peace force be installed in the region, but with the support of ALL countries (both Muslim and the great powers to IMPOSE a definitive solution to the problem). This is only possible with the backing of ALL countries involved. After a transition period no longer than three years, the grounds for two different States with multiple historical links will be ready.

This is not good science fiction. It is close to “enlightened dictatorship” or to Orwell’s “big brother is watching you.” 

This portion seems especially implausible. It addresses mass riots, when, in fact, the weapon of choice is suicide bombers. One scenario - that may play out - is that the Wall is effective in slowing or stopping suicide bombers. (Based on the experience in Gaza, there is some reason to believe that this might be true.) As the bombing subsides, the post-Sharon Israeli government is pressed to dismantle settlements, which it does - albeit with reluctance by some. Given the greater security, the UN comes into the area to oversee the opening - and eventual removal - of the Wall. 

More tranquillizers. Concentrated on the Prime Ministers Building Jerusalem and Arafat’s Headquarters in Ramallah. 

1.6 On a comprehensive social and economic development process, external assistance, training from Shrouk. 

Even before these political agreements were completed, the UN Special Coordinator’s Office (UNSCO) brought together the leaders of the Palestinian Elected Local Councils to design a comprehensive social and economic development process that included self-help participatory planning for local development in the Palestinian territories. People began to assume responsibility for developing their own communities, while seeking external technical and financial assistance. 

UNSCO, in coordination with the Palestinian Authority and SERESER, helped bring in external assistance for this development process by calling representatives together from the different international agencies (World Bank, IMF, EU, USAID, UNDP, and international NGOs) and the local coordinating committees representing the Ad‑Hoc Liaison Committee (AHLC), Local Aid Coordination Committee (LACC), and several Palestinian NGOs.  Business and religious leaders were also included.

Palestinian Elected Local Councils received training from Shrouk (the local participatory planning and development process in Egypt) on how to mobilize local groups of people, help them assess their resources, and plan their future. With UNSCO guidance, this self-help approach attracted resources and expertise. As the local participatory planning processes became more popular, their results became connected to development budget decision making of the Palestinian Authority and SERESER. As the Palestinian youth began to see results, their faith in their future increased; this in turn focused their energy on development of their communities. As a result, Islamic militia groups found fewer volunteers. Natural local leaders emerged throughout the process in each community. Those leaders fed the evolution of representative government based on liberal economic principles. The regular transactions between the Palestinians and their government officials made the government more accountable to the citizens and represented a trust-building mechanism, critical to the evolution of democratic culture.
This is a democratic approach to solve situation. Democracy is not a superior value for Arab culture. 

(Add) Support of public sector by redirecting 50 % of GDP to education, security, infrastructure, army, social questions, young generation, science, culture, sport etc.

Shrouk mobilizing Palestinians? How about: Palestinian youth from the US, UK (Canada, Australia, Britain), the EU and other nations, who financed by their countries as part of a labor-education exchange program, helped mobilize local Palestinian youth. This exchange program, financed and launched when the Intifada was at its height by wealthy US and Arab millionaires as a grassroots program,  eventually was adopted by global organizations and national governments who saw the ready benefits of bringing youth who have been fully exposed to democratic principles (and the Information Age) into direct contact with local Palestinian youth. Building on the early principles of the Peace Corps, this effort rapidly gained ground, especially among faith-based organizations, resulting in sweeping exchange programs that eventually prodded US government support by allowing Palestinian youth into the US for brief work-education periods. The fear that the youth would disappear and not leave the US proved to be unfounded as the youth welcomes the opportunity to return home and improve the lives of their families and elders by accepting jobs that were guaranteed as part of the exchange program. 

…a bottoms up approach to change …. is crucial, however too much interference from outside can hijack such community building projects. 

The above is an almost believable scenario, if you ignore the domination of Palestinian society by violent groups. Those groups will never be defeated by nonviolent means.

There must be a mechanism put in place to correct the widespread corruption and misappropriation of funds endemic within the Palestinian Authority.

This is very paternalistic. In fact the Palestinians are very able to help themselves - given a chance. They also have a highly developed sense of participatory Government and are in a better position to make something of an opportunity than many other impoverished peoples. 

(Add) The new Palestinian state is organized with the help of advisers coming from European Union countries, the similar political principles of European political culture are applied there (welfare system, no death penalty etc.). The most visible success of new state is political agreement signed by representatives of both Palestinian Moslems and Christians, giving guarantee for peaceful coexistence of both main religious groups and their equal political, social, and cultural rights in new state of Palestine. 

There is no time to wait for mutual trust to be established spontaneously, so it should be first imposed to later build it with a multinational transitional government. 

This is not realistic, Israel will not give up possession of nuclear weapons (one reason is number of Jews living in Israel and number of Arabs in surrounding countries, second reason is long-term tension between Israel and Arab countries).

The scenario seems to suggest that the Islamic militia will quietly fade away. It is not likely. The scenario should have some carrot-and-stick approach to addressing the Islamic militia and the zealous Israeli settlers, both of whom have their foreign supporters egging them on. This could involve scholarships for and exchanges between the two groups. A program of spotlighting outside provocateurs could be included.  

A good idea. Democracy starts at the grass roots. 

1.7 On the jurisdiction of Jerusalem

However, probably the most difficult issue other than the return of refugees was jurisdiction of Jerusalem. Proposals to declare Jerusalem an international city, establish a UN Trusteeship, and even time-sharing arrangements were debated. Finally, it became clear that Israel would agreed to return to its 1967 borders including the borders within Jerusalem, and the Palestinians would have to agree to give up the right to return to Israel, except in special humanitarian situations. All agreed that a plan for peacefully sharing holy sites had to guarantee free access to these areas that would recognize the religious rights of all creeds. However, not until a unique process created a time-sharing agreement was it possible for the presence of UN Peacekeepers to oversee the arrangement:  A preliminary "calendar-location matrix" was proposed, which eventually identified all of the possible "time slots" and holy sites. It included times-of-day for when the highest demand locations coincided with the highest demand times-of-year. Parties who wanted access to the various date/location combinations in the matrix were given the opportunity to rank order their preferences from highest to lowest. Each party rank ordered all of the cells in the matrix. Initially UNSCO and then SERESER (selected by agreement by all of the parties), used the rankings to assign a party to each of the date-location slots. There were conflicts, but the SERESER used its judgment to complete the matrix. Some seemingly impossible impasses were solved by giving jurisdiction for alternating years. Once the master calendar-location matrix was filled in, it was made public for final commentary, with minor modifications – the final Jerusalem Matrix is still used today.

(The scenario would be more plausible with): Statements by the respected leadership of the three religions. 

(The scenario would be more plausible) If the Vatican would not press for its 'piece' of Jerusalem. 

Perhaps we could insert a paragraph describing the importance of "religious peace-building initiatives" and leadership on the part of visionary religious leaders on both sides... following through with the principles outlined at the Alexandria meeting of religious leaders. Time sharing might work, but year-long or even month-long blocks might be too long. 

To declare Jerusalem as open mandate territory of the UN. With possibility of being a new state for all and moving some UN institutions into Jerusalem. 

The matrix solution may work, but the religious behaviors on both sides are permanent, so this sort of solution, even ranked by both sides, I think that in the near future will cause new conflicts within the holy sites. 

The question is: Will the presence of UN Peacekeeper be permanent to oversee the arrangement? If so, it means that the arrangement is imposed and controlled by UN Peacekeeper Force…..Once again, do we, the occidental countries, think in the same way and with the same values, vision, and goals as Israelis and Palestinians? 

I think …. responsibilities within the sector will rotate between the interested parties but no one party will ever have overall control of everything. 

(Problem: You say “that Israel would agree to return to its 1967 borders including the borders within Jerusalem." This will happen when Hell boils over. What sort of time sharing do you suggest for the Hebrew University campus on Mt Scopus? The cemetery on the Mt of Olives? The Jewish quarter of the old city? Ramat Eshkol? .Jurisdiction for alternate years sounds like a really "good" idea. How will this be implemented in Ramat Eshkol?  

The answer to the right of return cannot just be forgotten or traded off. What happens to all the millions of Palestinian refugees in other countries which (may not) want them? Anyway, it is not for outsiders to consider what their solution might be and it will be important that they arrive at a solution - like a journey, not a destination. 

A children´ TV Series Program start considering global problems like: water scarcity, pollution, terrorism, gap between rich and poor, epidemics, and new virus infection, environmental security and show that all have responsibilities and opportunities to participate in efforts to solve them.

It may be helpful to prepare the Jerusalem Matrix in advance by way of a draft in consultation with some experts from the three religions involved and then present it for consideration and implementation in agreed phases. 

Has something like this been tried before?  How did it work? How would this be different? In the past has there been a city where religions coexisted peacefully on the same footing for some duration? I do not know any. If there was one, let’s learn from that experience.

Maybe such a mathematical solution works. But I would prefer an international city solution, under a common political regime of the European Union and the Arab League and a spiritual regime of the religions 

1.8 On the Arabic television series Salaam-Shalom, peace swarms, and  Peace Phone Internet web-log. 

One factor that helped to heal the region was the Arabic television series Salaam-Shalom about two girls - one Palestinian and one Israeli. They met in a peace camp and made a pact to counter the hatred in their communities. Although the Peace Child exchanges between Palestinians and Israelis included a very small number of teenagers, it did stimulate conversations on both sides that added to the belief that peace might be possible one day. Building on this, each week the girls confronted seemingly impossible obstacles, and each week they overcame them with extraordinary compassion and intelligence. Television sets across the world showed how the girls used their cell phones connected to the Internet to create mini swarms of sympathizers who ran to the area and overwhelmed the impasse. “Copy cat” peace swarms began to appear in the real world. Youth armed with their “peace phones” started to call everyone in their areas to calm emotions at checkpoints and other areas of confrontation.

Almost immediately after the first few peace swarms, a Peace Phone Internet web-log and photo gallery was set up opening a worldwide window on the process, and creating a near-instantaneous “global fair-witness” to the outcomes of each swarm. The “before” and “after” photos on the web‑log, together with the weekly Salaam-Shalom television shows, added global pressure for more rational negotiations that finally drew the lines for peace.
(More effective and plausible with a)Higher level of penetration of mass-media in Arab countries. 

Also discussions in radio, creation of U.N. TV. and radio with international moderators from all states from region.

Do we really believe that this sort of “pink story” can solve and/or modify the deep and ancient causes of this longer conflict between Israel and Palestine? To be honest, I think that “peace phones”, the “before” and “after” photos on the web-log, and the weekly Salaam-Shalom television shows are exactly that: “a show, without real value” to accomplish and/or add global pressure for more rational negotiations to accomplish the real goals looking for permanent peace in the region. It has relatively (little) and/or no value as argument to contribute to …. the scenario. 

I personally know of many activities carried out for years by Israeli and Palestinians in the area of education and culture and many have been carried out by women in difficult places as the Gaza strip. Why are they not known?

There actually was a story only a few weeks ago about an Arab Israeli youth and his Jewish Israeli girlfriend and how they had appeared on a TV show and were the toast of the town. 

Sadly the media may actually have this power. Once the children’s version is successful, an adult’s version will be likely to follow where politicians or people with similar professions will be challenged to meet and come up with a workable solution to a real area of conflict. 

The use of popular media for peace is a good idea and needs to be developed. However, when there is so much "anti-peace" programming and information, you need more than just one television program. 

….developing the Peace Child format to reach significant numbers of Palestinian and Israeli kids is a great idea. What it boils down to is that someone (US, EU?) has to spend megabucks to counter the war propaganda and evangelism for fanatic causes.

There is a peace phone program in place of course, run by the Parents Circle. It is not notably successful. Internet for peace has likewise not been a great success unfortunately. Part of the problem is $$$. Part of the problem is language, part of the problem is fanatic groups like Yesha council and BADIL that lobby against it, and part of the problem is reality on the ground. When there are suicide bombings and IDF incursions, it is really hard to get 19 year old kids away from their M-16s and thinking about peace. When a kid was lured to his death through the Internet by a Palestinian girl, it didn't give internet for peace chat groups a very good name. 

Be very careful with the use of the word “peace.” In the USA, white people want peace, people of color want justice. Israelis want peaces, Palestinians want justice. It sounds as though you have adopted an Israeli agenda at the get go. 

This seems to have something. It must be some kind of grass roots thing that challenges and changes the culture at the same time it starts to build trust. 

(A scenario :) The new Israeli-Palestinian culture festival (is performed) ….every year in Jerusalem and in many cities of the world, where both Jewish and Palestinian minorities live,  in the day commemorating anniversary of signing final peace treaty between Israel and Palestine. The best of culture of both nations is presented here.

(A scenario:) The production of traditional violent Arab and Israeli TV films depicting Jews and Arabs as enemies was stopped, the new popular Israeli-Palestinian TV series "The Roses behind the Wall" depicting the moving love story between Israeli army officer and young Palestinian lady-teacher in the small town in occupied territories became the most recent hit all around the world.  

(A scenario:) A wider perception of democratic processes was developed in the region. This was not a secular vision of the State and Society, but an integrated system of interrelation between religious precepts, civil law and costumes that allow a change in very old traditions, like conception of women, or more individual responsibility in relation with de law. 

The Salaam – Shalom initiative should recruit girls and boys both for the peace dialogue and not just two girls initially. 

…. it would take years to concretize. It is however imperative to start working on eliminating the mutual hatred culture. 

This is an interesting thought, but it does not acknowledge that the hawks would try to derail the effort, as they have successfully done in the past; cf., Mothers' March for Peace, etc. It would seen that those bent on destruction have more staying power than those bent on peace. And yet, the experience of Gandhi and Martin Luther King, Jr. show that this need not be the case. The scenario should include a "champion"; e.g., a Gandhi or an MLK who captures the world's attention and its moral conscience. But I do like the idea of the TV show.

1.9  On security guarantees from the United States and Israeli ratification of the Nuclear Non‑Proliferation treaty 

With the evolution of democratic processes in the region, and continued security guarantees from the United States, Israel surprised many in the Middle East with their ratification of the Nuclear Non‑Proliferation treaty as a gesture of long-term good will and allowed IAEA inspectors to verify their dismantling of nuclear weapons.  These actions led even the skeptics to nod their heads and say that, this time, maybe it really will be a lasting peace.

Pressure from the U.S. as part of an international push to rid the world of “weapons of mass destruction." 

(Add) The fact that the guarantees from the US will actually address Israeli concerns. 

Wow. A big but positive step.
 

Do we really think that allowing IAEA inspectors to verify the Israeli dismantling of nuclear weapons is a real gesture … for peace in the region? …Realize that the relative distances between the main cities of both sides (are small and therefore a) … launch of nuclear weapons (risks) ….self damage.. We must try not to be so ingenuous to believe that this Israeli gesture will bring a lasting peace. If both sides don’t find solutions on the deep and ancient causes of this longer conflict, nothing … will work…

I don’t see this happening. Israel is based on a survival instinct in an insecure region where they don’t fit with their neighbors. Nuclear weapons give them a sense of security, even if it is false. 

Nuclear disarmament MIGHT come in the framework of a GENERAL peace - including Iran for example. You would need to give an intro for it in order to make it work. It cannot be the result of just better atmosphere among Israelis and Palestinians. The EU is perfectly happy with France having a force de frappe and Britain having nuclear weapons. Nobody suggests that they need to disarm. You would need to do a lot of explaining to explain why, if there is really peace, Israel would need to give up nuclear weapons, but France and Britain (and Pakistan and Iran) keep them. There is no doubt that by the time this scenario is implemented Iran will have nuclear weapons. 

Sending UN Weapons Inspectors to Israel. Let the World Body have the courage to do to Israel what it did to Iraq by subjecting them to weapons inspections. 

Strong guarantees from US only could be controversial.

….The current US and Israel leaders are not interested in real Democracy at all. If that democracy were to challenge the US right to milk their countries in the name of "free trade" they would be labeled as obstructive….

(Scenario) Israel is announcing and starting to implement large disarmament and demilitarization program. The obligatory military service of Israeli women and men is canceled; a new small and efficient professional army is established and trained mainly for engagement in humanitarian assistance (natural disasters etc.). As the expression of mutual trust and understanding, a joint Israeli-Palestinian military unit is established to be involved in the UN peace-keeping missions around the world 

The scenario needs to address the breaches of non-nuclear proliferation that (have been by made) ….through Pakistan. It could build on the Libyan experience, indicating that through those new inspections, several sources of nuclear WMD were found. . . and effectively closed. (With) ….the greater light that had been cast on this once-shadowy landscape, Israel felt secure enough to join in the self-revelations and invited inspectors to oversee their dismantling.

1.10 What would make the water works scenario, as-a-whole, more plausible for the achievement of peace?


To me there needs to be some more input from a cross-cultural perspective. I sense a number of assumptions being made congruent with an American perspective on the situation. 

The education as-a-whole, for all people, from the old lady at her house, to the kids, passing the young people, and even professional people. But the main issue in this educational process is to bring to society the internationalization of advantages of democracy. It is a rupture of paradigm for the Arab (specifically the Muslim) culture, which is not going to happen in the near future, because the effort of democratizing societies is so expensive and sometimes, worthless. 

This is good scenario, but very optimistic, the reality is based primarily on religious roots of conflict interconnected with growing fundamentalism and radicalism especially of youth generation, this scenario is plausible only as a part of more complex scenario with focus on elimination of religious roots of conflict and redirection of main religious in more peaceful forms 

I think that fresh water for all is the main conflict in the near future all around the world, and because of that, any kind of agreement on regional water negotiations is going to be led by the particular interests of all the participants and their needs to control the water resources within their own boundaries and/or their possession of positions, and of course, the conflicts that had been permanent since long time ago will be present over any kind of negotiations.

Alas, a serious water shortage where the …threat is sufficiently serious to prompt old enemies to close ranks. An invasion by Mars would also help… 

The scenario is based on the assumption that water is so important that both sides feel they will benefit from an agreement. I am not sure what Israel will gain.

Improvement in water sharing is the result of peace. It cannot be a cause of peace, because the factor that is preventing rational exploitation of water is political enmity. Water has been a weapon since the early 60s, and the Arab decision and moves to stop the Israeli water carrier helped to ignite the 6-day war. They didn't need the water and they haven't used the water - they didn't want Israel to get it. 

The important fact is all of this water research, management and distribution projects are based on joint cooperation of Israeli and Palestinian scientists, managers, politicians. There is no feature of paternalism from the part of Israel or any international organization 

Starting the SERESER process at a non-official level through the formation of an eminent group first, and then taking it into the official domain. 

It needs to consider the moves that different parties would take to prevent its successful implementation. And then, it needs to consider how those problems would be addressed - at least in some general terms. 

Again I believe that having a realistic projection of the water situation over time and the implications for all local economies, and people will generate a strong impact on readers of the complex situation ahead.

This scenario mixes water and democracy. Water seems the minor problem, democracy the big issue. 

In his book Stupid White Men, Michael Moore (no joke, it's a great piece of futures work!) essentially describes violent and non-violent scenarios for the Middle East. He writes an open letter to Arafat proposing mass non-violent action and points to these examples where this worked in the past: 1) In the US, Martin Luther King/the civil rights movement brought an end to legal segregation; 2) Gandhi brought the British Empire to its knees; 3) Nelson Mandela/ANC brought about the end of apartheid. Moore does also point to examples where violence worked: 1) Vietnam; 2) The American Revolution.

Scenario 2: The Open City

Selected Comments

2.1 On the Pope leading an effort to find a solution to the problem of Jerusalem.

The white smoke signaled the election of a new Pope. He assumed the office with humility and fervor. His priority, he announced, was facilitating peace around the world, particularly in the Middle East. He began his mission by addressing the Jerusalem question. His advisors cautioned: “You can only blunt your authority - it’s unsolvable,” but he maintained that God had given him this mission and as far as he and the Church were concerned this took priority over politics. “The fact that it is a difficult mission,” he said, “only raises the stakes of the test. Is it more difficult than the tests that God gave Jesus, Moses or Abraham?” His bishops were mute but whispered among themselves, “the Church will be in chaos.”

He personally called the leaders of the Jewish orthodox and reformed sects in Israel, and their counterparts in the Muslim world. Deft use of the media made it hard for them to refuse to meet and talk. They met on neutral ground, at an isolated ranch in New Zealand and called their historic session Religious Leaders for Peace (RLP). At the first meeting, the initial coolness worsened a bit after each member justified his or her position as God-given. Then the Pope said, “Yes. God has blessed each of you as you have said, and He has also given us brains with which to reason, and that is what I pray we can do. This issue of Jerusalem pertains to religious law and custom; it should be above secular self-interests and politics and we can at least begin to discuss how to resolve this issue.”
The Pope is hardly a neutral arbitrator, nor is the Catholic church in any position to lecture Jews or Muslims about tolerance in Jerusalem. The Catholic Church has a certain history with regard to Jerusalem that makes it anathema to both sides. The Muslims will not listen to "crusaders." The Jews are not very interested in the views of the Catholic Church about Jerusalem, which were first made known in the curse of Eusebius, and culminated in the expulsion of Jews from Jerusalem during the Crusades. 

A more credible scenario - the UN rescinds the resolutions on internationalization of Jerusalem, and establishes a working group of religious and secular leaders to propose realistic solutions that are acceptable to both sides and that take into account the special rights of Jews and Palestinian Arabs in Jerusalem, as well as the well-known position of the Catholic Church. This group might include the Pope, the Chief Rabbi of Israel and the Grand Mufti. Just getting those three in the same room will be a worthy accomplishment and a milestone on the way to peace. 

That the Pope is not alone in this insight and effort. That it be handled in a way to ensure to one faith is seeking to take credit for either the effort or good results. A lot of work should go on without any media awareness until the meeting is held. Jealousy is as alive in religious temples as it is in Hollywood. Sincerity is the key, but it requires the synergistic efforts of members of all three religions and men (women?) who are not afraid to lose. Whoever agrees to even attend the meeting in this scenario runs the very real risk of being ostracized by the conservatives in their own camp. 

Perhaps a bevy of international stars and entertainers -- Bono, Omar Sharif, Spielberg, Gates, etc. – could begin this by laying the foundation for cross-religious discussions that would at least catch on with idealistic youth. These stars have less to lose than the Pope, chief Rabbi, or Sheikhs from Al-Azhar, Herat, and Iran. 

Cut out the ranch in New Zealand!!! I think an invitation by a new US President, coupled with stark warnings to Israel and in cooperation with Europe, would help. 

Call it Religious Institutions for Peace - R.I.P. 

Maybe not (as depicted in the scenario) ……but the big C Church could play a role perhaps.

Some preliminary steps should be mentioned (in the scenario). For example: The parties (Jewish, Palestinian, Arab) were war-weary ; the governments were so entrenched that they realized that the possibility of progress on their own was not promising; the rise of interest in religion around the world caused people to be open to considering "a higher way"; preliminary talks had taken place over the past few years between church officials, exchanges between lay people from different religious persuasions around the world, etc; and  the rise and increasing power of non-governmental organizations led people to believe that some problems were "much too important to be left to government." 

Support in the form of a resolution by the United Nations. 

Bring religious leaders from societies that have solved their conflicts to give testimony to the meeting in New Zealand. 

After many secret meetings between religious leaders and once time achieved a certain grade of coincidences, them agree on start public meetings, with diffusion in the media. At the same time start a process to be public the recognition and diffusion of numerous common points between the 3 religions. It will be useful to deconstructs and unprejudiced on some level the public opinion. 

For Israel, Jerusalem is first and foremost an issue of sovereignty and "secular self-interest"  Everyone else's holy cow is the capital of the Jewish state and always has been. Therefore, the Israelis will not be amenable to persuasion of the type envisioned above.  

A radical change in Christian Church policy.

Influence of Pope on this region is very small. 

I agree with the Pope view, but it only express WHAT to do, but not HOW to do.      

The matrix solution may work, but the religious behaviors on both sides are permanent, so this sort of solution, even ranked by both sides, I think that in the near future will cause new conflicts within the holy sites. The reason: this matrix solution was designed and proposed as a unique process created as a time-sharing agreement, and it was possible because the presence of UN Peacekeepers to oversee the arrangement. The question is: Will the presence of UN Peacekeeper be permanent to oversee the arrangement? If so, it means that the arrangement is imposed and controlled by UN Peacekeeper Force, and in such way, Israelis and Palestinians accomplish the imposed rules, but there is not convincement that it is the best way to share the holy sites. Once again, do we, the occidental countries, think in the same way and with the same values, vision, and goal of Israelis and Palestinians? We must think about that to develop the scenario. 

The declaration and activities by Pope John Paul II should be better known outside Rome and Europe”

As I have already said, there should be a continuous effort made at transforming people's fundamental identities from being religious to secular. 

At the same time the Pope of Rome compared Jerusalem with Mount Sinai, where pilgrims of all of three great monotheistic religions have been meeting each other in peace and mutual respect for many years. 

Although the initiative is important since great part of the conflict has cultural roots, it's a partial solution. The Pope has great influence in general opinion but after all it's a political problem and political leaders can't be excluded from consideration. 

Maybe the first step was a joint decision to include a common preaching for peace and for the open all holy places in Jerusalem in all Jews, Christian, and Muslins religious celebration every week. 

One cannot say when the white smoke will signal the election of a new Pope. Moreover, even when that occurs, we would not know the inclinations of the new one. Meanwhile, preparations may be undertaken for the meeting of 'RLP' as far as possible.

A new similar pope 

It could happen. Not in New Zealand, but at a more spiritual spot on earth. Why not directly in Jerusalem. 

Television would have a role.

Religious agreements will mean nothing as long as the occupation continues.

Bring in other religions from around the world. Neutral representatives may lend credibility to the process. 

Why is a new pope needed? The current Vatican with John Paul II could start such an initiative. The Catholic Church doesn’t see much optimistic perspective for getting involved. The role of the church in this point is exaggerated. It is too an institution to an issue the peace process. It could be one of the mediators. 

2.2 On the possibility of religious leaders cooperating to make Jerusalem an open city.

They began with points of agreement: free access to the holy sites should be guaranteed. How ludicrous it would be, they agreed, if one sect were to attempt to deny access to anyone who wanted to pay homage there. The plan grew from that seed of agreement.  Jerusalem should be an open city under no nation’s sole jurisdiction, but under religious protection and authority. They recognized that the problem of Jerusalem does not affect just Israel or a future state of Palestine, but is of global concern. Their proclamation recognized that Jews, Muslims and Christians and other faiths have to work towards a sharing of God’s gifts. 

But the question before the group was how to proceed. One participant pointed out the UN had already laid the foundation. In late 2003, a UNESCO conference had noted that two of its resolutions had strong support from both Israeli and Palestinian representatives.  The UNESCO participants “reiterated their support for the initiative taken by the Director-General to prepare a comprehensive plan of action to safeguard the Old City of Jerusalem (al-Quds); and invite him to send as soon as possible, in cooperation with the concerned parties, a technical mission and to establish, within a year, a committee of experts ‘entrusted with proposing, on an exclusively scientific and technical basis, guidelines for this plan of action'.”
The act that enforces this decision would be the recognition of definitive borders of each religious group in the ¨old city¨, in relation with underground, history, and tradition of each group. As guarantee of this situation there should be the constitution an administration¨ of the city¨ with representatives of 3 religions, more a UN representative with right a double vote. This representative will be in charge for 5 years, with annual renovation until normalization without administrator of UN as controller is achieved

The Temple Mount should be an "open area" that doesn't belong to any country. 

By this time, most people have recognized that the open city idea will not work for the whole city, because of problems of security, customs control etc. etc The people in the city are either Israelis or Palestinians and don't want to be robbed of their nationality.. The UN failed in 1947 to enforce its plan for internationalization of Jerusalem, and it is not plausible that they will succeed today. It is an idea whose time came - and went.

….These kind of agreements must be led by an international organization other than UN, that must be created for these purposes (representatives of the head of different religious behaviors), thinking in the same way that Israelis, Christians and Palestinians think, establishing clear goals to be achieved and respected by all the actors and with plain authority to make the negotiations become true and permanent, in order to let the holy sites to be just holy sites, out of any kind of political, ideological, and/or economic interests.

(A Scenario) There was appointed special joint City Council of Jerusalem, where the representatives of all religions of the city and representatives of UN have membership and right to vote. The work of this council was officially started by the silent ceremony held in the Holocaust Memorial in Jerusalem, where the representatives of all religions prayed for forgiving any violence perpetrated against human beings

The (group of religious leaders should include) leaders from Judaism, Christianity, Islam, Buddhism and Hinduism. It should be presided over by his Holiness the Dalai Lama. The group of five should undertake the preparation of the Comprehensive Plan of Action (CPA) with the help of experts.

The scenario should make the case that (there is) support in the general population for such a move at this time. The religious leaders pledged to work with their own people to make this proposal succeed.. The religious leaders pledged to maintain contact as events unfolded and to reconvene as needed and helpful.

Committing religious leaders to the technical missions. 

Initiate the UNESCO mission. 

A very clever and equilibrated mission. 

To support of split of all churches from state, support of atheistic philosophies.

The different efforts to declare Jerusalem open city should be supported from all sides. 

Power sharing/open access to Jerusalem will need to be achieved before any discussion on religious grounds takes place. There will be a political, economic and social transformation first, and religion will come along later (of its own accord, not the Popes) because if they don't they will lose their followers. 

This has already been considered in several opportunities, and even the United Nations in 1947 proposed Jerusalem to be an International Zone (Partition Plan), but it was never fulfilled. Why shouldn't we try with religious leaders? Maybe this time it comes true. 

Jerusalem was considered a not national city, like the Vatican, but the new administration would be coordinate with the border states and principal religions with holy places in the city. 

In the past has there been a city, where three religions have existed on equal footing. If yes lets learn from it. If not? Let’s pray. 

The UNESCO resolution was too weak. Change it. 

Jerusalem could be a city state like the Vatican 

The U.N. and its related institutions can only be partly effective in such an enterprise that can help them –perhaps a role for UNESCO. 

The visions born within the U.N. are a product of internal bureaucracy and are designed almost solely for internal “systemic use,” individual promotion, guarding interests of home countries and not for solving real world problems where governments and international companies have the last word to say. They are very much desired, ethical, etc but are too much self contained. 

Why should the Japanese and Chinese be interested?

2.3 On the possibility that the religious leaders take their plan to the UN

As a result, the RLP report was directed to the Secretary-General and asked that UN General Assembly enact a resolution to declare Jerusalem an open city of a new design, and that the governments of affected nations support the plan with required legislation. Its role would be codified by the UN General Assembly and Security Council resolutions. Its leader would be elected every six years by the General Assembly with the rule that no sect would have control for more than one term. Terrorism in the area would be dealt with harshly.
Use another mechanism than the UN. As far as the vast majority of Israelis are concerned, the UN can play no part in any solution in the Middle East. It is a regrettable fact, but the UN cannot be both an "impartial mediator" and at the same time have a permanent committee on the inalienable rights of the Palestinian people. The UN cannot expect Israelis to trust it after the General Assembly passes overwhelmingly anti-Israel resolutions with huge majorities. If the UN is to play a part in bringing peace, it must begin to see itself through the eyes of Israelis, and it must recognize that to a large extent, from the point of view of the Israelis, the UN is part of the problem at present, and not part of the solution. If the UN does not even recognize this fact, then they have no understanding of the problem at all.

To develop this scenario, this kind of agreement must be mastered by an international organization other than UN, (The organization) must be created for this purpose (involving) representatives of the head of different religions, thinking in the same way that Israelis, Christians and Palestinians think, establishing clear goals to be achieved and respected by all the actors and with plain authority to make the negotiations become true and permanent, in order to let the holy sites to be just holy sites, out of any kind of political, ideological, and/or economic interests.

Terrorism needs to be declared a religious crime, against the Gods and not something that any religion will support or pay homage to. 

There are the common prayers of all religions representatives being organized everyday in the holiest places of the City to commemorate the need of mutual respect, tolerance, and peace. 

I think that before asking the UN to declare Jerusalem an open city the religious leaders should negotiate first the terms of a possible agreement with the Israeli government.

Committing an international police force to deal with security. 

Its leaders should rather come from the communities in the City itself - even if by rotation or a joint leadership. Outside impositions - even by the UN -will not be first prize.

The fact of existence of any terrorism act in the ¨holy City¨ implies the aggressor loss of condition as possible administrator for the correspondent period. 

A very open, free borders and globalized (no-earth attached) mentality. 

Add common security and army forces plus network of cultural and sport organizations.

It has to be remembered that the Koran does encourage peace even if changes have taken place in the culture for different reasons through the years 

The CPA should be endorsed by the GA and the Security Council should oversee to implementation in the interest of Peace and Security. 

Create a Military Police composed of representatives of the three religions, with rotating chief every month. 

No control for one sect. 

UN Multilateral force could be a solution.

The new design is too unclear. Why talk of sects Instead of religions or religious communities?

2.4 On the need for mullahs, mashaikh, and orthodox rabbis in the Middle East to preserve power and face and interpretations of The Holy Quran call the Middle East the Promised Land for Jews. A fatwa is issued to condemn suicide bombings.

Publication of the RLP conference recommendations evoked widespread public acclaim, and a few pockets of dissent, grumbles of “sell-out” and worse, but it was clear that the weight of public sentiment had begun to build an unprecedented momentum for peace. Even the most extreme factions felt the ground shift under them; what God wanted was now redefined.

Religious leaders around the world discussed the potential consequences of RLP. Although they didn’t put it so directly, the mullahs, mashaikh, and orthodox rabbis in the Middle East faced a central issue of preserving power and face.

For the mullahs, there were new arguments. A holy man said the Jews have a right to be in the Middle East as surely as we ourselves do. It is written. The Holy Quran tells us of the Promised Land for Jews. It says that God had promised the holy land to Moses and his followers on their way out of Egypt (The Holy Quran 5:20-21)... So Muslims cannot casually dismiss the concept of the Promised Land. Muslims need to develop methods to attract (Jews) to come back in a way that is not threatening to Arabs and Muslims. Imagine if Egypt, Syria, Lebanon, Iraq, and Jordan can develop policies and provisions that say “we would welcome any Jew who wants to come to this part of the world, being part of the promised land, to come and live, we’ll give you citizenship; you want to buy a house, buy land—fine; you want to have your relatives come live or visit, fine; do your work, live with your community, build your synagogue, have your own laws to govern your family and community life. But do not threaten a national entity. And come to any part, come to Syria, come to Egypt, come to Iraq, and come to Jordan, whatever you believe the Promised Land to be.”...Such a solution would be based on a religious understanding of God’s promises to Jews and Muslims alike.

Turmoil. Chaos. Other Moslem clerics interpreted the Holy word in their own ways but no matter what spin was put on the proposition, Quran 5:20-21 was clear enough and could not be rationalized away. The threat of a fatwa for those who disagreed helped to end the suicide bombings.

Only a miracle would make this part of the scenario plausible

There would be a lot of controversy about this, but if the sheikh who proposed it also made his invitation conditional on "right of return” for Palestinian refugees (sharing the holy land) he just might get away with it. This could start a very interesting conversation indeed.

(This scenario should include): the schoolbook texts damning Israel are withdrawn and are no longer taught in schools… In their place, there are schoolbooks text teaching tolerance and reviewing positive elements of each religion’s work in the region.

…The Quran has said what it says all along and has not stopped the violence and conflict that exists at present. Religion might be used to support political and social change but much of the justification will come from elsewhere. 

There are too many Quranic quotes to the contrary… The Hammas clearly believe that all of Palestine (was)…given by Allah to the Muslims. The Orthodox Jewish fanatics (Union of Rabbis for Greater Israel) assert that all of Israel was given by God to the Jews. 

The last sentence grossly overrates the impact of fatwas issued by clerics perceived to be close to political authorities. 

If you see the suicide bombings in the context of a reaction to institutionalized racism and structural oppression, we will have to remove the oppression and the racism first before we can end the suicide bombings. At the same time, high quality secular education must be a top priority for the region. 

Since the great variety of political and religious positions that there are between the Muslims it is most unlikely to believe that all of them might accept a fatwa and end the suicide bombings. 

Legislating the right of return of Jews from Arab lands back to their original countries if they wish to. 

Religious leaders and authorities with responsibilities over education in each country should appoint the progress his own people obtained by peace between sister communities, with emphasis in the need of love and respect of the other. This will change the type of learning in the school and the sermons in order to revert the process of exaltation of hate. 

Monthly meetings of Jews, Muslims, and Christians. 

Do we, the occidental countries, know and understand what were the reasons that spread out God’s promises in so many religions? I think it is a key question, and if both sides find the answers, may be the beginning of understanding among all, but never before that it occurs. In such a way, we must think to develop the scenario. 

While there may be some religious interpretation to the justification for changes in policy, the Quran has said what it says all along and has not stopped the violence and conflict that exists at present. Religion might be used to support political and social change but much of the justification will come from elsewhere. 

The UN made similar resolutions in 1948, when the Arab states and Israel were weaker, but Israel and the Arab states ignored them totally. There is no reason to expect that it would be different today.

The CPA should provide for this. 

Last two paragraphs seem to be naïve. Jerusalem as open city, as "common global heritage" is good idea. But I believe Jews as well as Palestinians need two independent states and several decades to learn how to live together (in separate independent states). Then, after 2 - 3 generations of this (hopefully peaceful) co-existence they will be able to trust each other. 

Provide an answer for some unanswered questions; e.g.

a. Is the current state of Israel "a national entity" that is being referred to? 

b. Is a Palestinian state a part of the scenario? 

The Jewish & Moslem religions need their "Renaissance.” It took several centuries for the Christians. How long will it take to the Jews and the Moslems?

Nice findings. Could help. Why not start this saying immediately in the public? 

Work with Muslim moderates 

Looks far too implausible. Not sure how to sell this idea. The world, it seems to me, is too bigoted to listen to reason. 

The religious argument is convincing. If anybody on earth could force religious leaders from the Middle East to meet and to discuss it would be the most important breakthrough – but how to do that?  

The more plausible if the appeal would also be formulated the other way around: Arabs and Palestinians invited to settle Israel 

2.5 On the acceptance by Muslims of idea that Jews had a right to a homeland in the Middle East and the Israeli response.

In Israel, the Orthodox rabbis that steered the far right were at a loss. By providing a religious basis for the Jews to exist in the area, the Muslims had, in a single stoke, eroded the political power of the Israeli far right. Check, maybe checkmate. The Rabbis issued this statement:

Jews accept that the way to fulfill the Promise of God does not include depriving others of their homes; and if Muslims and Arabs recognize the sincere attachment of Jews to the Promised Land and make serious efforts to accommodate that Promise…we are in for a “deep peace,” not a superficial one that has been broken, stepped upon, and tarnished, for 55 years. We vow to extend the Jewish idea of the sanctity of the home to others and will help bring about a future that makes homes- all homes- Holy and safe. The retaliatory bulldozing stopped. Seek and destroy missions were put on hold.

There is a key, possibly unattainable pre-condition here. Since the holocaust, criticism of Israel has been deemed “anti-Semitic” to the extent that a US congressman has suggested a law equating any criticism of Israel as anti-Semitic and punishable. In Germany and other European countries, the general public at best deals with criticism of Israel gingerly. While the holocaust was unarguably a terrible, inhuman, and ghastly prolonged effort that the world (must) never revisit, we need to understand that this ugliness can be applied to any group, any race, any religion – and has been, both before and following WWII. We cannot, out of guilt for “allowing Hitler” or out of a sense of recompensation, outlaw criticism of a country when that country is located in a sensitive (oil-rich) area when it has, for whatever reason, inflamed the feelings of its neighbors, and when the rest of the world (the North America, Australia, and Europe) are clearly affected by its behavior and policies.  

It is more likely that the extremes in both religions will agree to tolerate each other in their own spaces rather than shared space. I think sharing space is a step too far. 

The fanatics will not yield. That is why they are fanatics. The only way to overcome them is to remove their power base and make them irrelevant. The lobby for Greater Israel grew with the opportunity to get Greater Israel. Then Hammas grew in importance because no international body took any steps against it or condemned its ideas.

(With respect to): "The retaliatory bulldozing stopped. Seek and destroy missions were put on hold."  The bulldozing and search and destroy missions are not done by orthodox rabbis, but by secular IDF and have nothing to do with religious issues. The inclusion of this sentence is bizarre. 

Israel must redefine the very basis of Zionism. I believe a secular democratic state is the only long-term solution. In the short run, a confederation of states (Gaza, West Bank, Jordan) with Israel is possible. 

(Consider this scenario:)…as the expression of changing policy the State of Israel started to accept not only the Jewish immigrants, but also asylum -seekers coming from other parts of world. The state of Palestine followed its example very quickly, so in few years both of these countries became of the most generous asylum donors in the world. The new asylum-seekers obtained dual Israeli-Palestinian citizenship in few years and in such way became the strong group contributing to the better understanding between two societies. Both Israel and Palestine are changing in multicultural societies. 

Here are some thoughts:  "By providing a basis for the Jews to exist in the area" is not the same thing as allowing the nation of Israel to reclaim "the lands of Judah and Samaria.” Therefore, it would be more plausible, if the religious leaders were able to accept this interpretation of Scripture in the modern context and, thereby, bring the vast majority of war-weary Jews seeking hope to follow them into this new camp. Some die-hard right-wingers would, in fact, die hard; but eventually the new way of thinking (could be) broadly accepted as the road to the future.

The re-interpretation could be compared to other re-interpretations that have been made in the past that have opened up ways to the future. Here you could list a number agriculturally based admonitions; e.g., sacrificial laws, that have been re-interpreted. c. Does this mean the current Israeli settlements (cf., ""homes"") would continue to exist? In the name of simple justice and to condemn the concept of ""land grab in the middle of the night"", some of them will have to go. This would be favored by most and expected by all.

United Nations’ strong input. 

Should control the fulfillment of this agreements the ""administration¨ of the city¨ with representatives of 3 religions.

A very deep commitment.

We must take in account this sort of acceptance between Jews, Muslims, and Arabs. This is the way I believe they think, and it’s quite different of the way that we, the occidental countries, think about how to solve ancient and deep causes of a longer problem, without making decisions on the effects. I believe that in this way we can develop the scenario.

So, it seems to me that, at the very least, that the ability to hold open exchanges of Israeli – and Arab – policies, including condemning the repressive policies by Arab governments, could move the world a lot closer to a realistic evaluation of the use and misuse of “the Holy Land.” 

God’s direct intervention would help, too.

This should also be part of the Comprehensive Plan of Action. 

Too simple.

Jews need to accept that the Bible is not literal 

It will take more time to change attitudes.

Plausibility would be improved if there was a mention of what will happen to those who were once ex-patriot.

2.6 On education reform

Over the next year or two, education of young Muslims changed. The schools that once taught hatred for the Jews and inculcated an attitude of “drive them into the sea” moderated, turned to- if not enthusiastic tolerance- then at least an acceptance of laissez faire, a reasonable first step for moderates on both sides.

The religious education and the schools of each country should be joint with the agreement of politic leaders to get to the main objective. 

This could only happen if material conditions on the ground for Palestinians were improving, with signs that the wall would be removed or moved

It is very important that young of both sides change, and it must be improved by all means, because they are “the future.” But the problem persists, here and now, because the influence of older people and the anchors to their “traditions,” adopting inflexible positions that make the solution of the conflicts impossible, in both sides. But if we think only in the young changes, assuming that older people and their influences don’t exist any more, we can develop the scenario.

The schoolbook texts damning Israel are withdrawn and no longer taught in schools by its neighbors. In their place, there are schoolbooks text teaching tolerance and reviewing positive elements of each religion’s work in the region. This is initiated as part of the Arab-initiated “Cordova Program” launched by three Arab countries (including Syria and Egypt) that uses as a basis the successful collaboration of all three religions under Spain’s Moorish Golden Age in the 10th Century to teach tolerance, cooperation, and the values of a “win-win” peaceful life. It also means disarming the general public – a lot easier in the Middle East than in the U.S.

It would take about 10 years, not two, to reverse the damage that has been done over generations. That is how long it takes to educate a generation. The education would not change as the result of the solution of the problem of Jerusalem alone. Jerusalem, like water, became a problem because of the hate. … Muslims hated Israel in 1950, when Israel didn't occupy Jerusalem, and in 1920 they threw rocks at my great grandfather in Jerusalem 120 years ago, when there was no Israel and the city was under Muslim sovereignty. You cannot solve the problems of Israel and Palestine if you think that the conflict started in 1967.

(Changing) education….would need to be extended to Israelis, too.

If there are (Palestinian) schools (saying that Israel should be) driven into the sea they are very rare indeed. I would expect that this would be an insult to most Palestinians. This is an Israeli myth.

(Add to the scenario :) Many Arab students and teachers obtained scholarships at universities in Israel and USA, so that they can learn not only special academic knowledge, but also about the advantages of open society. At the same time lots of Israeli and US specialists were invited as host professors in Arab countries.

This should be woven into the tele-education programs referred to in the previous scenario. 

Commissions to monitor the educational materials in each country. 

The end of fundamentalism and Arabs rejection of its practices and ideas. 

Every half-year summits of governments of middle-east countries with focus on cooperation. 

You cannot solve the problems of Israel and Palestine if you think that the conflict started in 1967. 

If there was a process to change education - it does not happen by itself - and would need to be extended to Israelis, too! 

Consider these ideas a. Expansion of Peace Child programs b. Sports exchanges; e.g., soccer, ping-pong c. Cultural exchanges; music, dance, etc. d. UN inspection and validation of the absence of flagrant anti-Arab or Anti-Jewish from the respective education curricula.

A new reading of the Koran.

This has been the story for centuries...

Education needs time 

There needs to be an international Islamic attitudinal change to make this possible 

How would the orthodox Jewish schools change? 

2.7 On building mutual confidence 

With RLP, the UN mission, the diminished teaching of intolerance, the acceptance by many Moslems of the idea of a Jewish presence in the Middle East, the end of suicide bombings, and the retaliation they evoked, and the softening of the teachings that inflamed rather than calmed, it remained to cement the nervous peace that existed.

With violence from both sides ended, a tenuous confidence was built ad hoc from the bottom up through a hundred thousand projects and business ventures that involved both Muslims and Israelis. The projects were large (agricultural cooperatives) and small (jointly owned shops), local (new schools open to all students who could attend) and national (lowering of import and export restrictions between Israel and Arab countries.)  And with this improved spirit of confidence, the ventures grew in number and significance, economic development grew, jobs became plentiful, unemployment dropped, and in a marvelous demonstration of social feedback, nascent prosperity bred more confidence and cooperation. Travel into and out of Israel was normalized, controlled only by passports and visas. Outside observers marveled at how the need for employees eradicated the prior need for travel restrictions. It was only possible, they said, when the end to suicide bombings was a credible fact. Some years ago one person had said, “End the suicide bombings and everything is possible.” He was right.
Instituting trade agreements (will be important)

Once mutual trust is achieved, … hate is thing of past.

I agree that the suicide bombings are a big problem, but are not convinced that they are the only problem. The settlements are just as big a problem, and are an existential threat to Palestinians.

I don’t believe that in the near future, this ancient conflict will be solved, because each terrorist attack is retaliated immediately with a new attack, and so on….. We must … imagine the ways to stop suicide bombings… and with those solutions in mind, we can develop the scenario. 

We may never see the end of violent actions, but we can perhaps see a public outcry – by Palestinians as well as other Arabs — disavowing any isolated acts and labeling them inhuman and counter-religious. This would be the more real, and lasting, solution. 

(Saying that ending the suicide bombings makes everything possible) is an oversimplification. The suicide bombings started in 1993. The conflict started in 1920. However, you have hit upon an important "leg" of the solution. End the suicide bombings and other terror, and you have gone a very long way to making peace possible. As long as they continue, there is no hope at all for peace. 

"End the suicide bombings and everything is possible." WRONG. End the structural oppression and the institutionalized racism and everything is possible. 

(A scenario :) Many Palestinian refugees came back home from Lebanon, Syria, and also European countries thanks to the generous programs of development aid sponsored by Israeli government. The new era of Palestinian-Israeli relations was started. As the expression of changed attitudes, more and more marriages between Israelis and Palestinians occurred, the common schools both for Palestinians and Israelis were opened. 

A common fund collected with the support of religious persons (around the world) … was applied during two decade to help refugees.

This aspect should be part of the SERESER Process conceived of in Scenario One because of the multi -dimensional character of the problem of visas and passports. 

These might help: a. The states involved decide to move towards a NAFTA-like free trade zone that respects sovereignty and differences as a way of 1) Competing in the global economy 2) Decreasing dependency on outside Big Powers 3) Transforming domestic economies. b. The ex-patriot communities of Jews and Arabs establish functional ties aimed at making this new pan-Middle East a reality. Through investment, leadership, and pressure these ex-patriots became a powerful force for more the process forward -- to the benefit of their nations and to the benefit of their -- and others' -- pocketbooks. 

Stopping those who finance of promote violence: better living always seeks better perspectives. 

The suicide bombings didn’t stop, as we can see through TV News, in real time, showing all over the world what’s going on in the region. I don’t believe that in the near future, this ancient conflict will be solved, because each terrorist attack is retaliated immediately with a new attack, and so on. In that sort of scenario, peace agreements are quite difficult, almost impossible. We must think and/or imagine the ways to stop suicide bombings at all, and with those solutions in mind, we can develop the scenario.

Joint ventures will take much longer to develop. Terror will not stop at once, from either side. 

Stop rewarding the suicide bombing.

A different interpretation of the Muslim religion is necessary to stop suicide bombings 

There can be no enduring economic relationship between occupiers and the occupied.

2.8 On Palestinian immigration to Israel 

In this year of growing economic cooperation, an Israeli-Palestinian commission was appointed to review the status of refugees. They negotiated an agreement specifying a particular number of Palestinians who would have the right to return to Israel, and Israeli people who could remain in the Palestine areas. Israel argued that this limitation in the number of migrants was in fact no different than any country setting immigration limits. Palestinians responded by saying that Israeli limits would keep people from the locations of their birth and their families. The Israelis were clearly concerned about being outvoted by the immigrants in their democratic society. The issue promised to be inimical to the process but compromise was finally reach by accepting a limit based on the census data that recorded ethnicity, and restricting the vote to people who had lived in the country for more than seven years.  In addition, should a Palestinian state be established, they said, Israeli settlers in Palestinian areas and Palestinians living in Israel would be given the opportunity for dual citizenship.

(Add) .. an international accord that would allow the dual citizenship.

Create industrial parks for investment in Arabic countries. 

(If the scenario requires) a specific number of years living in a country to have the opportunity to vote, or imposing the condition of dual citizenship, I consider that it isn’t (fully) …. Democratic…What kind of the democracy are we talking about? We must think about that, to develop the scenario. 

Israel will never agree …. Only a solution based on settlement of the refugees outside Israel is practical. 

Israel must respect the inalienable right of the refugees to return to their land. It is guaranteed in the Universal Declaration of Human Rights. It is not up to Israel to decide whether or not this people can return home. 

(A scenario:) Thanks to economic boom, successful peace process and growing political culture both Palestine and Israel became the island of democracy and prosperity. The beneficial influences (flowing)… from them contributed to the profound political changes in the Middle East. The situation in Lebanon became much more stable thanks to return of Palestinian refugees back to Palestine and Israel and dismissing militia (such) as Hezbollah. …Moslems and Christians in Lebanon followed the good example of Palestine, confirmed the peace treaty and Lebanon became the prosperous country as it used to be till the (1970’s) … The authoritative regime of Basher Asad in Syria collapsed and process of deep democratization was initiated in the country. The Golan Heights were given back to Syria. Finally a free trade area between Israel, Palestine, Lebanon, Syria, and Jordan was established and all this area became the economic center of Middle East competing with Emirates and other oil countries in Arab Peninsula. The peace and prosperity in the region contributed to the stability of Iraq, where new democratic government was elected, so coalition troops and UN mission started slowly to move from the country.

A UN initiative to work on the concept of the Israeli- Palestine dual citizenship with due restriction to guarantee the security of both states would render the (scenario) more plausible. 

…It would be more plausible to move forward with the notion of a Palestinian state ""at some point"" and then have the parties discover that the notion of a separate state did not make economic sense and -- in the improved climate -- did not make much political sense either. 

I believe acting recognizing on bona fide in this situation the migratory flow to Israel will greater than to the other for economic reasons. Also is kwon that Israel has not a extend territory, neither a great population Its also indiscriminate immigration, that would demographic growth differential factors between the two peoples- because of the proportion or percentage of Palestine's could mean a real embarrass situation for Israel. 

Democratic governments in the area. 

Interesting. 

Unlimited Jewish immigration and citizenship, while Pal. citizenship is limited? Not very likely! 

A decrease in the difference of the level of standard of living. 

Good way. 

The problem is with minorities Most Jews and Palestinians live normal lives. Know the leaders and stop them. Educate the next leaders. 

The details of refugees come after the occupation ends.

2.9 On Israel and Palestine as separate secure states.

Post-Arafat, post-Sharon politicians followed their vocal populations. An historic proposal came to the UN from Israel, based on the discussions and the contributions of their Israeli and Palestinian constituents. It rested on the tradeoff between the need for Israeli security and the need for the establishment of a permanent Palestinian state. In this tradeoff, Israel agreed to withdraw from all areas it occupied since the 1967 war and to cede these areas to the new state of Palestine. Israeli settlers in the areas would be given dual citizenship. It called for the free and open recognition of an independent Israel by all Arab states, with a sovereign right to exist in perpetuity.  From the Palestinian point of view the recommendation clearly defined the borders of the newly proposed state. Since the Palestinians had participated in the definition of the resolution it was a forgone conclusion that the recommended borders would be acceptable. The resolution also called for enforcement by the UN and defined sanctions and penalties should the provisions of the resolution be violated. In a move never seen before, but perhaps reflecting a pattern for the future, the resolution was ratified by a plebiscite helping to assure that when the agreement was accepted by the UN it would be supported by people in these countries.

The (section of this scenario) is almost plausible with the following changes:

· Border corrections as per Geneva accords.

· No return of refugees.

· No UN supervision. Israelis will not trust the UN. Some other group will need to be established. 

I am not sure that a two state solution is best. Many people yearn for a singular democratic and secular state. A Palestinian State would never work if the West Bank and Gaza are not connected and if Palestinian citizens had to go through Israeli check points to get from one part of their land to another.

All of the Israeli settlers cannot realistically be allowed to stay….Israelis now use some 80% of Palestinian water and much of this for agriculture. How could they be allowed to stay and accept something less? Also, many of the settlers are very right wing and would not accept being part of Palestine. Not sure what the answer will be but I am sure it will not come from a bunch of outsiders such as myself and probably most who will read this. 

(Add to the scenario :) A joint project sponsored…by international Christian aid agencies, Arab oil-sheiks and American Jews contributed not only to the elimination of poverty in the region, but also to growing religious and cultural understanding. There was also founded a special Israeli-Palestinian Fund for Reconciliation (on the similar basis as Czech-German Fund for Future). Thanks to this fund victims of torture, arrests and the families of people killed by army and terrorists of both parts obtained compensation. 

Roman Catholics, Jews, Muslim and others Churches give a 1% of their incomes for ten years to develop a strong program to restore Jerusalem holy places and others historic building and public places.

This ending seems "too easy.” Consider the following: a. these "end game" actions would need the involvement and/or endorsement of the religious leaders. (We haven't heard much about them since the beginning of the scenario.) b. It might be realistic and helpful to include the notion that extremists on both sides attempted to de-rail the agreement through various atrocities. However, these atrocities caused the general population to revile extremism even more and the vote was approved overwhelmingly. 

Nothing. 

To arrive at this point in this initiative is necessary a political decision of both governments. Evidently the years passed and the blood spread along the discussion of this matter; it would be convenient to look first into the objectives described in later points. 

Two democratic governments really caring about their people and not their individual race. 

I believe that we must think in scenarios supported by the reality of the present, and it doesn’t seem to be so optimistic. On the other hand, all the solutions proposed go around the initiative and/or intervention of some of the organizations of the UN, with an occidental way of thinking, instead of thinking in the way the Israelis and Palestinian think. It has to do with the culture, traditions, behaviors, interests of both sides of this ancient conflict. If we think in this way, we can develop the scenario. 

I don't think such a proposal would be accepted by the international community considering that the Golan Heights are among the territories occupied by Israel in 1967, which since then had been claimed by Syria.

The idea of plebiscites seems an extremely important one! 

Managing extreme minorities is the key 

Plebiscites are a two edged sword. That’s why this section should contain details of this plebiscite, like the foregoing education, teacher, or- PR activities. 

And the mullahs, mashaikh, and rabbis, reflecting on the events since the RLP conference, said it was God’s destiny. The rest was details. Inshallah.

2.10 What would make the open city scenario, as-a-whole, more plausible for the achievement of peace?

It's an appealing scenario. In combination with political leadership from the US and the Quartet, there might be a chance. 

Less emphasis on the power role of religious leaders and more on democratic processes. 

The path would be far more complicated and much longer than described. Nothing will happen overnight, and confidence building measures would need to be implemented on both sides for much longer. The scenario seems based on assumptions of the obstacles to peace lying entirely in the Palestinian camp, which is highly unrealistic, given settler claims to biblical land beyond the borders of 1967. 

(Introducing) many inter cultural activities (such as) …symphonic orchestra, ballet dance, theatre, and an International University of Jerusalem, with active participation of members from all over the world. 

Combine it with the SERESER initiative of the first scenario.

This scenario is sensible --- Jerusalem is the most sensitive topic. It was the big failure of the Barak-plan that it avoided this topic. 

Steering the religious leaders to conciliation.

I’m sure that both communities are willing the peace from decades, not only the politicians are in debt with the true with his peoples. I believe that all the authorities are identified with the need of true peace in the region. They will pressure politically at the belligerents, ¨somebody has to give up. 

Democratic governments. 

Jerusalem has to be international open city under governance of U.N. with surveillance of international community and strong support of international security and army forces. 

The happy end will no doubt be approved and lauded by all when it comes... If it comes... Even fanatics adjust themselves to reality ultimately. 

Something involving the religious leaders has potential. The rest is speculation. People ask me, 'what's the solution'. I think to myself, this is the wrong question as it does not say they will do it. Also, the solution of paper is probably relatively easy, but it there is not some sort of transformation or shared experience that gives people a hope and real change in culture then the perfect solution, it would still not work. If you have ever had some busy body try to tell you what you ought to be doing you will know how I think most of this is a bit patronizing. 

A new reading of the Bible and the Koran. 

Excellent work! Very informative, to the point and with a very clear sequence of events. 

This scenario is sensible--- Jerusalem is the most sensitive topic. It was the big failure of the Barak-plan that it avoided this topic. 

Change bad religious interpretations 

This is perhaps the more attractive alternative, based on addressing hardcore security issues them “water.” Actually a number of approaches have to be adopted simultaneously rather than piecemeal. Though this single strand approach appears attractive overall 

This scenario seems to me most plausible.  

But that could Kashmir or Tibet be handled in similar ways. 

Scenario 3: Dove

Selected Comments

3.1 On an Israeli peace movement:

In Israel it started with a simple idea: end the retaliatory violence. The plan was code named Dove. Israeli leaders debated the possibility in secret; the debate occasionally became public for a short while in the Knesset but by and large it was a secret debate. The idea of Dove was to turn world opinion, possibly even the preponderance of Palestinian and Arab opinion against the idea of suicide bombings. The hawks of the argument said,” There are only two responses to the violence of bombings: ‘turn the other cheek until they tire of killing us,’ or ‘an eye for an eye.’” The Talmud teaches the “eye for an eye” approach; our public and the world will think us weak if we abandon it; the enemy will see our turning the other cheek as a sign of capitulation. We must continue to respond even though it is a dark tunnel we go down.” Their opponents in the argument said, “We have tried the club and as you say it has only led us down the dark tunnel where our only alternative is stronger force. If we were to just stop - unilaterally announce it - the world would see the Palestinians in a new light. Now they are seen by many people as freedom fighters simply because we respond. If we stopped they would soon be seen for the terrorists they are.”

Israelis are so traumatized that I can only see them making these statements in the context of a renewed mediation process.  

Dove-hood is ever popular, but ever-mistrusted. Gandhi died for it, so did Rabin.

It is very strange that you do not posit a peace group among Palestinians. It is the main thing missing in order to make the Israeli peace movement viable.

Resolution of conflict through…. non-violence is an old idea whose time has come. Mahatma Gandhi, Mandela, and Martin Luther King have all proved its efficacy. The solution propounded here will find more acceptability if both the Israel and Palestinian youth had greater access to the life and work of these great men.


(In the case of) Gandhi and King….the notion of the oppressed was clear and unambiguous. It is neither clear nor unambiguous about who is the oppressed in the current situation, so it is less clear as to how these tactics would work.

Stop rewarding the suicide bombing (monetary rewards, paradise with 104 virgins...)

This scenario as comprehensive idea doesn’t seem plausible. (But) a part of it can be implemented.

The Israelis should realize that that the Palestinians have no other weapons. 

Retaliation strategy has not been successful because suicide is a religious question. 

The number of moderates in Israeli society is shrinking – a fundamental change in Israeli policy may lead to a more balanced debate 

Can this be debated in Israel?  

I would like to think that nuclear weapons would not be used to; this would be the root of calamity in the future of human beings. 

The idea is very simple but hard to be accepted in Israel where intelligent but hawkish right wing people are strong and dominant. They still have an approach of an eye for an eye.

3.2 On the possibility that Islamic extremists are debating escalation of violence:

While that secret debate was ongoing, the Islamist extremists had their own secret debate. Their hawks argued for increasing the scale of their activities, moving from high explosive missions to other lethal forms that would involve more people and thus become even more visible, frightening, and persuasive to the Israelis. The forms that might be used were obvious enough and easily available: from chemical and radioactive toxins to small nuclear weapons. They said: “Scale is important to our cause. Just consider how effective the operation in New York was in disrupting the West and changing the nature of the conflict. We brought it home to them. Our cause is now on the minds of all.”

They don't (escalate the violence) only because Israel has made it impossible. Several such schemes have been thwarted. These included use of chemical weapons and a plot to blow up the Azrieli building (like the WTC attack).

This debate among the extremists about the usefulness of higher or higher scales of violence

It would be more plausible (to represent the debate of Islamic extremists) to be: "Yes, 9/11 brought attention to our cause, but not the kind of attention we wanted. In fact, it mobilized the West -- and others --, led to the invasion of Afghanistan, the invasion of Iraq, talk of invasion of Syria, (arguably) the capitulation of Libya, a global War on Terrorism, UN inspections of Iranian nuclear facilities, etc., etc.  

Stop rewarding the suicide bombing (monetary rewards, paradise with 104 virgins...)

Plausibility would be improved with an explanation of the time coincidence – both sides becoming exhausted simultaneously 

Use of weapons of mass destruction by terrorists is not only plausible but probable. 

Israeli refusal to end the occupation.  

It is very clear that we cannot stop attacks from terrorists or suicide bombings unless we give them hope to live together. How can we find a way to compromise without driving them into a desperate corner? 

3.3 On the possibility of Islamic extremists reversing course:

Their opponents in this argument were radical in the opposite sense. They said: “Consider what we are after: acceptance by the world of the need to establish our own safe homeland and the condemnation of Israel for its misdeeds.” 

The response: “How you have changed, brother. We used to say it was our mission to eliminate Israel and take back our homeland, now you’re willing to settle for condemnation.”

“Yes, perhaps this argument is a bit different from before, but it recognizes a reality––Israel will not be eradicated. The West will not permit it. Do you not see how our present course works to the disadvantage of establishing our own homeland? It is costing us the best and brightest young people who could be the leaders of that country. If we desist, if we change tactics, then who will be seen as the aggressors? Who will fare better in any negotiations? What excuse will their Prime Minister then have for breaking our homes and killing our people.” 

“But can we stop the suicide bombing even if we wished? Would we have to gun down our own people?” The question hung in the air. 

So each side had its reasons for wanting to stop and turn down a new path but, like the sorcerer’s apprentice, the momentum carried the bombings and escalating retaliations on and on.
There are definitely moderates among the Palestinians. Whether they can be empowered is the issue – but this is not as great an issue as the one for Israel. Keeping the moderates alive (politically and physically) and functioning is the central issue.

(Another scenario) United Nations General Assembly ….approves a resolution to give an annual….. award to the people who work for the peace … and give them the opportunity … address at General Assembly about their thinking …

Given the hold of violence on the minds of people on both sides of the fence, the soldiers of non-violence will have to be ready for a long and sustained battle but with faith in their eventual triumph.

Stop rewarding the suicide bombing (monetary rewards, paradise with 104 virgins...) 

Why not cite teachings of the famous piece of researchers or the lessons of the east west confidence building methods. 

Problem is fighting terrorism while trying to create peace conditions. It’s not easy.  

When some Israeli air men to clear they will not participate in bombing attacks moderates on both sides could meet directly, not just on the Internet. 

3.4 On the reality of an Israeli refusnik movement:

Then an unexpected event changed the tide. The headline read :

Israeli Refuseniks Say They Will Not Participate in Bombing Attacks

Israeli press, public, and politicians condemn 27 pilots as unfit to serve

JERUSALEM

Twenty-seven Israeli reservist pilots last week joined the "refusenik" movement, saying they would not participate in bombing attacks in the West Bank and the Gaza Strip, which often injure civilians.

"We refuse to participate in Air Force attacks on civilian populations," the pilots said in a petition delivered to the head of the air force, Maj. Gen. Dan Halutz. "We refuse to continue harming innocent civilians."

Last week's refuseniks are part of a small but vocal movement opposing Israel's policy of "targeted killings," in which helicopters and planes drop bombs or fire missiles to kill terrorists hiding in civilian areas. 

This was part of a peace movement - “small but vocal” as Reuters said - not generally known outside of Israel. In fact moderates in both the Palestinian and Israeli camps had been in contact for some time. They talked on an Internet peace site, usually using pseudonyms; they said peace is achievable, a remarkable statement to be made when killing and retribution was all around them. History, they said, will condemn us for not taking a position and acting on our moral convictions. Life as it is, is unacceptable. 

(This would be more believable and have more impact with) wide dissemination of the news, in the occupied territories and the rest of the Arab world with positive commentary.

The above happened of course, and is of limited impact. On the Palestinian side, it encouraged fanatics to be more fanatic and moderates to be more moderate.

(Another scenario) The Refuseniks, who were arrested for resistance against army authority, were adopted as prisoners of conscience by Amnesty International. The wide-scale movement for their liberation was initiated, so finally they were released from military prisons. Some of them were nominated for Peace Nobel Prize.

There have been Refusnik actions in the past. Why was this one different? What is needed is some …evidence that the violence must stop. There have been such moves within Israel in the past; cf., Mothers for Peace. What has been the record in Palestine? My sense is that there have been very few, if any. The scenario ignores that fact that there is and will be opposition to such a move -- even by those who are moderate on the final political outcome

A world campaign called: ""Building the peace is our responsibilities to"" starts with the settlement of weblog in every high school of the world with news, ideas, and opinions how students could help to build the peace. 

The peaceniks should fill the computers of the violent with their message and try to prove to the latter very persuasively of the correctness of their non-violent methodology for goals that both peaceniks and militants share, of bringing about two independent states thriving in Peaceful coexistence. 

Gandhi and King always are quoted. Do their examples can be applied? The circumstances certainly are different. The Jewish and Moslem religions do not favor contemplation.

A new reading of the Bible and the Koran is needed. 

The pilots are in a minority a lot of Israelis will concede things to the Palestinians but the suicide attacks increase inflexibility.  

Israeli occupation will have to end. A genuine peace movement will then follow 

There must be some understanding between top management levels of the military regarding this attempt which is not an action to bring to be linked to the disruption of the military 

This section is not plausible. Generally, Air Force persons are not free from their superior officers’ order. When they would like to refuse the attacks, they have to leave Air Force. In this sense the section should be improved.  

3.5 On the possibility that the Israelis receive a guarantee that the bombing would stop and the Palestinians receive an Israeli promise to withdraw to the pre-1967 borders, end building new settlements and stop the retaliatory raids.

So the refusal movement came at the same time the politicians were searching for a way to change course. These forces came together and steps, at first tenuous, moved the violence toward peace. Following the practices of Gandhi and King, the movement grew and, in echoes of the Viet Nam era when dissent grew in the US and politics followed, dissent in Israel and among Palestinians became mainstream. 

Here’s what happened next. It was like a chess game. The Israelis got a guarantee that the bombing would stop and the instigators would be arrested and punished. The Palestinians got an ironclad agreement that the Israelis would withdraw to the pre-1967 borders, end building new settlements and stop the retaliatory raids.
Some change of leadership on both sides would need to occur before the last paragraph took place.

Since it hasn't happened, and the Refusenik movement existed for several years, the whole idea is unlikely. The missing ingredient is a Palestinian peace movement that would allow the Israeli peace movement to say "See, there is a partner" 

Young people (could be) brought from the region (and outside) for training in non-violence to camps established for the purpose. A training course….for the purpose by the United Nations and an Academy of Non-Violence should be established as a permanent institution.

United Nations calls for a world conference about Terrorism, politic violence's, and problems used to justify its, in Jerusalem 2005. The first agreement between Israeli, Palestinian Authorities, Saudi Arabia, Jordan, and Lebanon was promoted by ONU General Secretary in personal talks with the leaders of the region. The result was a wider participation of academic experts, ONGS, political, labor, and social leaders, among national representatives and the final declaration paved de way for a discussion of a global strategy for the peace. 

More young people are brought from the region (and outside) for training in non-violence to camps established for the purpose. A training course on modern lines should be devised for the purpose by the United Nations and an Academy of Non-Violence should be established as a permanent institution. 

Again, the scenario ignores that fact that there is and will be opposition to such a move -- even by those who are moderate on the final political outcome. And the extremists have shown that they are willing to act; c.f., Rabin's assassin and the suicide bombers. Their actions will be very important. What are they? Where are the leaders in all of this? Who are they? There needs to be some charismatic leaders who push for peace. 

Gandhi and King acted within a specific historical situation and are not good examples. But cold war is a much better one. 

Israeli retaliation ….increases suicide candidates among youths and children. 

The process would only be credible if there were also simultaneously a change in the political leadership on both sides. A wider support to this policy is not restricted to the peaceniks. A wider movement is necessary.  

Israel should improve the relationship of not only with the Palestinians go with other Middle East countries, especially Iraq. It is also very important for Israel to have dialogs with the countries without the Palestinians.

This sounds like a good domino theory. It is hardly believable that this process will go ahead smoothly. First we have to expect very drastic changes in politics to make this happen.

3.6 On the jurisdiction of Jerusalem, return of Palestinians, and Israel’s agreement to sign the nuclear non proliferation treaty

Within months, the Israelis negotiated a series of treaties and agreements, not only with the PA, but with essentially all Arab states, stating that Israel had a right to exist and that there would henceforth be a state of non-aggression in the area. The Palestinians and neighboring states welcomed Israel’s agreement to sign the nuclear non proliferation treaty, in return for their own promise to remain non-nuclear and allow international inspections under the UN. Certainly other problems had to be resolved in this game of give and take. First was the jurisdiction of Jerusalem  (eventually it became on open city, with its own democratic government, open to all religions, with responsibility to guard and protect all holy sites). Second was the problem of Palestinians who wanted to return to Israel. Israel perceived that an avalanche of migrants would upset the political structure; as a result, immigration quotas were established.

Participation by Lebanon, Jordan, and to an extent, Egypt and Syria in absorbing some (migrants)

There are too many conditions to be accomplished in order to look for a peace agreement that seems not to be reality in the near future. 

As we know, peace doesn't happen that way. It might have been believable in 1993, but it didn't work out that way and now we are all older and wiser. 

Israel is not going to agree to any immigration quotas.

(Scenario :) Thanks to generous development aid programs and great water projects new centers of settlements were created in Negev Desert, so Israel was able to accept more Palestinian refugees.

A long enough time will have to be given to Israel after the establishment of peace so that it may feel quite secure without its nuclear arms and agree to shun its nuclear weapon capability and arsenal. Israel would not let itself be rushed into a non nuclear status without the nuclear powers …. themselves moving genuinely towards a non-nuclear status.

"Within months" is not very plausible. Problems are dispensed with too quickly. The idea of "building confidence" is more plausible. 

Problem is not between the administrations of Israel and Palestinians; but is the extremists – the extreme Muslim minority. 

It is not feasible for a long time to come.

3.7 On the US and EU staying at arms length and a presentation to the UN by Israel and the PA

As this give and take progressed, both the United States and the EU stayed out of the picture. Some politicians wanted to “help” the process along (and reap some political benefit) but wiser heads prevailed and the two parties worked out the agreements themselves.

When it was clear that the chess game was evolving, foreign capital flowed into the area. New businesses were established, and unemployment among the Palestinians dropped sharply. It was a self-fulfilling cycle: the move toward peace sparked the environment for peace.  

And the crown jewel: both parties presented a formal joint statement to the UN Security Council, declaring that they considered resolutions 194, 242 and 338 fully realized and asked that the UN monitor for a time the progress and adherence to the agreements.  When the UN agreed in 2006, bells of peace which seemed so tentative at first sounded long and deeply.
Foreign capital flows will have to be actively encouraged and orchestrated

The problem here is that the US really is part of the picture -- part of the conflict system even when it's not mediating. The several billion dollars in aid each year have an impact. Similarly, Arab emotional and financial support for Palestinian militants encourages them. I think that for such a constructive Israeli-Palestinian process to unfold, outsiders need to stop feeding the fire.

If the US and EU stay out, there will be no peace. 

While it would be wonderful if both parties agreed to make such a declaration to the UN, there is no chance that Israel will ask the UN to monitor a peace agreement.

Unemployment problem - working week short to 35 hours. 

Even when it sounds as a “pink story,” I hope it will become reality, but I think that 2006 is a very optimistic horizon to solve all the problems in the region. 

While it would be wonderful if both parties agreed to make such a declaration to the UN, there is no chance that Israel will ask the UN to monitor a peace agreement.

(Scenario) To strengthen the importance of Middle East Area, the headquarters of some UN agencies were moved from Geneva and Vienna to Jerusalem. The prestige University for International Relations altogether with Peace Center were established in Jerusalem, where students and politicians from many crisis regions of the world have opportunity to learn, that the peace and freedom are not crazy dreams, but could become a reality also in very hopeless situations. 

It is not necessary to mention the year 2006 in this very hypothetical scenario. 

More needs to be done. For example:

a. Have things evolve more slowly.  

b. Describe the opposition that would arise and what was done to address that opposition. 

Teach the Palestinian males to learn how to work with their own hands.

Don’t use “immigrants” instead of “repatriates” 

It is a plausible scenario but not necessarily probable. It is necessary to work in this direction: combining religious economic and political actions. 

Would be more plausible if the U.S. hegemony diminishes and if the Israeli- influence in the U.S. declines 

Looks implausible. Hard to see how business and investment will increase creating jobs, so suddenly and effectively. Other approaches will be necessary.  

Number of projects related to the infrastructure in this region should have been under way by this process and their progress could be reported.  

3.8 What would make the Dove Scenario, as-a-whole, more plausible for the achievement of peace?

There already is such a peace movement in Israel. It is not effective because suicide bombings and IDF actions turn people against each other and against peace. The secret ingredient that is missing is a Palestinian peace movement - conspicuous by its absence both in reality and in these scenarios

Since wars are born in the minds of people, the world bodies should agree to devising curricula for children leading their minds away from violence. Otherwise, violence will continue to spring its head in a million ways and conflict situations will go out of hand.

This scenario seems to be a series of descriptions of conditions followed by "suddenly a miracle occurs.” Stating that something happens is the not the same thing as giving tailored background events that make the "something" seem possible, let along plausible.

Not sure but this is the most plausible to me anyway.

Encouraging self respect by the Palestinians and human kindness by the Israelis.

I believe that the ONU has to follow doing a restricted surveillance in the zone for some years, and in the case to be some action that violet pre existent agreements over maintaining the peace the ONU could act to arrange this situation. 

Both parties should focus on their needs and problems more than on international pressures, Moral and ethical evaluation of actions. 

Monthly summits of religious leaders from all regions. 

The Dove scenario is in the making in all sides it should be developed as thing change as all scenarios should. 

A change of leadership brought on by the refusnik movement growing to the point that they force a general election. 

The one of the key factors of all peace process was the fact, that all parts concerned, including EU, Russia and USA, had not more supported and promoted their special and secret political or economic interests and gave up all attempts to influence the situation for their own selfish benefit, as all of them had done in the period of cold war. All of them do they best to support peace process in Middle East as their main interest in the region, recognizing very well, that their own particular interests are in accordance with this main one.

A new critical reading (interpretation) of the Bible and the Koran (similar to the Christian Renaissance). 

Isolation of the extreme minorities – together with the religious agreements and improvement of the Palestinian economy – is the most important action for peace. 

We all would like to anticipate the dove scenario but do not know the reality. Maybe some of the dove leaders can be identified, and their activities and responses from Arabs states can be referred to in this scenario.
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Appendix C4-1: Delphi Round 1

Millennium Project

2020 Global Energy Delphi

On behalf of the Millennium Project of the American Council for the United Nations University, we have the honor to invite you to participate in an international study to construct alternative global energy scenarios to the year 2020. 

The study has three phases. During the first phase, the Millennium Project’s staff produced an annotated bibliography of global energy scenarios and related reports. This was used to design the attached Delphi questionnaire for Phase 2. Your judgments are sought about potential developments that might affect the future of the global energy situation. The results of this survey will be shared with the participants and used to construct draft scenarios which will be circulated to you for comments in the third and final phase.

The Millennium Project is a global participatory system that collects, synthesizes, and feeds back judgments on an ongoing basis about prospects for the human condition. Its annual State of the Future, Futures Research Methodology, and other special reports are used by decision-makers and educators around the world to add focus to important issues and clarify choices.

You are invited to use a new “real-time” (or “roundless”) approach to the Delphi method in this study at http://RTDelphi.Energy.org. This method allows you to provide and revise your judgments about potential future energy developments until the study is completed on January 11, 2006. The new approach allows you to return to the questionnaire as many times as you like to view other participants’ comments during this same period (no attributions will be made). You may revise your comments as often as you wish up to the deadline. If for any reason you do not want to use this approach, or stop in the middle of using it, a more standard questionnaire is attached to this invitation and is available at: http://www.acunu.org/millennium/energy-delphi.html, which can be also filled out online or downloaded to be filled out at your leisure and returned as an attached file prior to the deadline.

The results of all three phases of this international study will be published in the 2006 State of the Future. Complimentary copies will be sent to those who respond to this questionnaire. No attributions will be made, but respondents will be listed as participants.

Please return your responses by January 11, 2006. We look forward to including your views in the construction of alternative global energy scenarios.

Jerome C. Glenn, Director, AC/UNU Millennium Project 

Theodore J. Gordon, Senior Fellow, AC/UNU Millennium Project
2020 Global Energy Delphi

Introduction
A series of new global energy scenarios will be written on the basis of responses to this questionnaire. You are invited to provide judgments about statements that will help construct those scenario, such as:


•
Estimates of when certain developments may occur.


•
Narrative suggestions about elements that should be considered for the scenarios


•
Expectations about the contribution of various energy sources


•
Recommendations for energy policies.

Your answers will remain anonymous although your name will be listed in the final report as a participant. Please answer only those questions about which you are expert or feel comfortable. Leaving sections blank is a very acceptable answer.

This questionnaire refers to four scenario themes:

1.
Business as usual. This scenario assumes that the global dynamics of change continue without great surprises or much change in energy sources and consumption patterns, other than those that might be expected as a result of the change dynamics and trends already in place.

2.
Environmental backlash. This scenario assumes that the international environmental movement becomes much more organized; some lobbying for legal actions and new regulations and suing in courts, while others become violent and attack fossil energy industries.

3.
High tech economy. This scenario assumes that technological innovations accelerate beyond current expectations, and have impacts in the energy supply mix and consumption patterns, to a similar magnitude as the Internet initiated in the 1990s.

4.
Political turmoil. This scenario assumes increasing conflicts, wars, and several countries collapsing into failed states, leading to increasing migrations and political instabilities around the world.

Some factors are common to all scenarios, although they may differ in importance and magnitude. You are invited to judge how they differ. So that we may send you the results and or demographic analysis please enter:

Name:______________________________________

Address:____________________________________

Country: ____________________________________

Primary employment: 

__ Government __ Business __ University __ Non-profit organization (NGO)

__ International Organisation (OECD, UN, etc.) __ Private Consultant, author 

__ Female  __ Male

Section 1. Developments that might affect future energy conditions

Please provide your judgments about the year you think the following developments might occur in each scenario. In the same space, you are invited to make any comments about your estimate that you wish. An example is provided in the first development. You are welcome to change that.

The last row of the matrix invites your additional suggestions of other developments that you think should be considered in constructing the scenarios. You may enter as many new developments as you like.





Four Alternative Global Energy Scenarios for the year 2020

	When might these  developments occur in each scenario


	Scenario 1.

Business-as-Usual 
	Scenario 2.

Environmental Backlash
	Scenario 3.

High Tech Economy
	Scenario 4.

Political Turmoil

	1.1 Hubbert Peak when half the conventional oil is gone (but conventional may one day in the future include deep drilling, tar sands, and shale)
	2020
	2030
	2050 advanced tech changes definition of reserves, and different sources, and efficiencies
	2015 conflicts use oil and destroy oil

	1.2 Affordable photovoltaic cells with >50% efficiency are available
	
	
	
	

	1.3 First demonstration of cost-effective generation and delivery of base load electricity from solar earth orbital satellites
	
	
	
	

	1.4 A solution is found for long-term safe storage or destruction of radioactive waste
	
	
	
	

	1.5 One million electric cars per year are produced, plurality  manufactured in China
	
	
	
	

	1.6 New credible fission technologies are developed to solve problems of nuclear generation; improved security, reduced risk of malfunction
	
	
	
	

	1.7 High efficiency engines power 25% of new cars; e.g. using Stirling engines
	
	
	
	

	1.8  30% of electrical power is generated at the point of use
	
	
	
	

	1.9 Significant portions of urban centers in most major cities are closed to private vehicle traffic, or have a system of tolls for entry by cars.
	
	
	
	

	1.10 The amount of energy consumed per dollar of GDP worldwide drops 25% from today’s value
	
	
	
	

	1.11 Industry consolidation continues, resulting in only a few large oil companies in the world
	
	
	
	

	1.12 Water problems destabilize India and China, lowering economic growth, and causing coal and oil demands to fall.
	
	
	
	

	1.13 The geopolitics of gas becomes as central to energy growth as the geopolitics of oil was in the last 30 years of the previous century
	
	
	
	

	1.14 Carbon trading practiced by 30 of top 50 emitting countries
	
	
	
	

	1.15 Carbon taxes in one form or another in more than 50 countries
	
	
	
	

	1.16 Terrorist attack on oil production and/or delivery systems disrupts supply by 5-10%  for at least 1 month
	
	
	
	

	1.17 Majority of major new buildings in developing countries are designed for low energy consumption 
	
	
	
	

	1.18 Most countries have policies to achieve significant shifts in fuel mix, including removal of subsidies on coal and other fossil fuels
	
	
	
	

	1.19 Please enter additional developments that you believe should be considered in these scenarios:


	
	
	
	


Section 2. Global Energy Scenario Elements

The table below suggests four global energy scenarios and elements that should be considered in each of these scenarios. Initial suggestions have been provided in the cells.  You are invited to provide your judgments about these initial suggestions in the space provided in the cells below the given suggestion.  If you agree with it, please type “agree” or if you want to change it and/or provide a comment, please enter it also just below the given suggestion in the cell. You do not have to fill in all the cells, just those about which you have expertise or feel comfortable providing your judgments.

	Potential elements, to be considered for each scenario
	Scenario 1.

Business-as-Usual 
	Scenario 2.

Environmental Backlash
	Scenario 3.

High Tech Economy
	Scenario 4.

Political Turmoil

	2.1. Economic 

      Growth

Global GDP

World depressions?

Recessions? Growth

spurts/accelerations?
	Moderate to high economic growth until oil prices go so high they cause recessions,

and depressions
	Moderate to low economic growth, oil price fluctuates with environmental actions, supply disruptions
	New tech and great efficiencies prevent oil peak prior to 2050
	Low economic growth, recessions/

depressions

	
	
	
	
	

	2.2 Demand - per region and/or economic grouping
	China and India continue to drive prices and supply of oil
	Environmental action reduces demand mostly in Europe and US

	Technology advances affect mostly First World demand and usage 
	Wars consume               energy resources and prevent development of new sources

	
	
	
	
	

	2.3 Economies successfully adapt to factor of 50% increase in energy prices without undue inflation.
	Not initially, but adjustments by 2015
	Inflation occurs but adjustments by 2020
	Prices moved lower by 2020 not requiring adjustment
	Inflation occurs as the result of both energy cost and conflicts

	
	
	
	
	

	2.4 Changes in human values, wealth and expression of status


	Moderate to low
	Moderate to high

conservation
	Moderate
	Little to none

	
	
	
	
	

	2.5 Motivations, social purposes
	Economic and social status focus, expansion of Corporate Social Responsibility (CSR)
	Sustainable development energy conser-vation, environ-mentalist development paradigm


	Positive high tech meme epidemics
	Survival, security

	
	
	
	
	

	2.6 Global GDP/Capita
	
	
	
	

	2.7 Possible price of oil in 2020 (in today US$)  


	Around US$ 50/barrel
	Over US$ 100/barrel
	Below US$ 50/barrel
	Over US$ 125/barrel

	
	
	
	
	

	2.8 Environmental Movement Impacts
	Some impact. Irregular focusing on legislation and treaties
	Larger impact on regulations and treaties. International coordination of strikes on fossil fuel key points
	Full range of cooperation with high-tech and environmental movement to various forms of resistance


	Focus on environmental security issues

	
	
	
	
	

	2.9 Key environmental events/developments
	Many environmentalist accept nuclear power as counter global warming alternative


	Nuclear power plant accident in India pollutes Indian Ocean
	Environmental-High Tech Summit
	Pipelines and refineries attacked during political problems in Saudi Arabia and Nigeria



	
	
	
	
	

	2.10 Amount of carbon emissions in metric tonnes


	20 billion tonnes
	5 billion tonnes
	3 billion tonnes
	30 billion tonnes

	
	
	
	
	

	2.11 Status of carbon sequestration, capture, storage, science, policy
	Some moderate progress
	Very aggressively pursued. Carbon trading cost exceeding  
CO2 capture/ sequestration costs increase the latter


	Aggressively pursued
	Little

	
	
	
	
	

	2.12 Key Technological 

Breakthroughs
	NextGen Coal Plant, Nuclear

Ocean and land wind farms, solar towers
	Ocean wind cities

(nanotech 3-layer sheets change photovoltaic efficiencies)
	Wireless energy transmission.

If coal can be burned with low CO2 emissions, then US, China, Russia, Nigeria benefit
	Military portable energy production, storage and transmission systems

	
	
	
	
	

	2.13 Artificial bacteria and other micro-organisms are created to produce fuels and chemicals by 2020.
	Likely
	Some cases. Environmentalist split on the issues
	Very likely
	Not likely

	
	
	
	
	

	2.14 Main transportation energy sources
	Gasoline, dual fuels (gasoline and ethanol), and hybrids 
	Mix of gasoline, electric, natural gas, biofuels, hydrogen
	Electric vs. hydrogen, new hybrids 
	Gasoline and hybrids 

	
	
	
	
	

	2.15 Percentage of all new vehicles powered by hydrogen in 2020
	5%
	
	10%
	
	15%
	
	0%
	

	2.16 Percentage of all new vehicles powered by biofuels in  2020
	15%
	
	20%
	
	25%
	
	3%
	

	2.17 Percentage of all new vehicles powered by electricity in 2020
	5%
	
	15%
	
	10%
	
	2%
	

	2.18 Percentage of all new vehicles that are hybrid in 2020
	20%
	
	30%
	
	30%
	
	10%
	

	2.19 Percentage of all new vehicles powered by gasoline in 2020
	60%
	
	25%
	
	30%
	
	85%
	

	2.20 Total energy efficiency gains 2006 to 2020
	15%
	
	20%
	
	40%
	
	5%
	

	2.21 Conservation gains 

From base 2005
	Moderately pursued
	Very aggressively pursued and forms of rationing and regulation
	Not pursued, but realized by more elegant techno-logical design
	Not pursued

	
	
	
	
	

	2.22 Energy 

Transmission 


	Electric grids become more efficient, some nanotech batteries,

little hydrogen
	Electric grids more efficient, many innovations in batteries, some

wireless energy transmission,

little hydrogen
	Greater efficiencies in electric grids,

new kinds of batteries,

wireless energy transmission begins, some hydrogen cars
	Electric Grids moderately improved, military spin-offs for new kinds of batteries



	
	
	
	
	

	2.23Geopolitics of war, peace, terrorism and changes emerging power dynamics


	OPEC increases political power due to dramatic drop in non-OPEC supply by 2015 
	Green parties dominate European politics, increasing regulatory power
	Political Transhumanists and technological optimists increase in power
	Military industrial complexes, semi-regional trading blocs

	
	
	
	
	

	2.24Conflicts and terrorism
	Increasing diversity of groups and methods Regional war over oil, pipeline sabotage  
	Some coordination between eco- and political-terrorism hits fossil fuel systems


	Dramatically increased surveillance and sensor systems reduce terrorist events and conflicts
	Several national wars over energy and water. New failed states, more terrorism. Water problems destabilize India and China, lowering economic growth, coal and oil demands fall.

	
	
	
	
	

	2.25 Oil and gas pipeline construction factors


	Russia to Japan implications for China both tapping and investing in Siberia (Putin’s offer) Also

Sakhalin Island off Russia's Pacific coast. US$7 billion Japanese offer for Taishet-Nakhodka pipeline. Canada to US pipeline with Alaskan oil as well


	Targets for environmental terrorists
	Wireless energy transmission. Hydrogen transportation
	Political/conflict implication of pipeline deals. New pipelines through Palestine and Israel as sources of both conflicts and potential peace settlements

	
	
	
	
	

	2.26 Key Global/National Policies


	Carbon trading, renewable portfolio standards, enhanced CAFE
	Carbon taxes (US$50/ton?) Product labeling, Tri-car fuels, legally binding renewable goals with subsidies and incentives for cleaner cars, stock market strategies, Alt. S&T Fund, global warming lawsuits begin with Greenpeace on Exxon 


	International Solar Satellite Consortium, ISTO, S&T Fund 
	International systems lack support

	
	
	
	
	

	2.27 Major energy players (e.g. Will Saudi Arabia keep its dominance or will Canada challenge its position with the sand oil, and by what year?


	Middle East increases its role in world affairs. US-Japan-China increase energy dependence
	Middle East decreases role with increasing roles from alterative energy tech from Europe-US-Japan 
	US – Japan on nanotech, Space Solar Power, Hydrogen suppliers
	Conflicts in Saudi Arabia, China, Nigeria, Venezuela could benefit Russia’s role. 

	
	
	
	
	

	2.28 Number lacking electricity in 2020 (today it is 2.3 billion)


	1 billion
	1 billion
	0.5 billion
	2.5 billion

	
	
	
	
	

	2.29 Other economic elements to be considered for each scenario? 


	
	
	
	

	2.30 Other environmental elements to be considered for each scenario? 

	
	
	
	

	2.31 Other technological to be considered for each scenario? 

	
	
	
	

	2.32 Other Geo-Political, War, Peace, Terrorism economic elements to be considered for each scenario? 
	
	
	
	


Section 3.  Global Energy Sources
The current value per energy source is provided in the table below.  Please enter your estimates in column 4 and 5 for these sources in the year 2020, assuming the business-as-usual scenario. You do not have to fill in all the blank cells – just those for which you feel comfortable providing your judgments. You may enter your estimate as a total amount in millions of tonnes (metric) of oil equivalent (Mtoe), as a percent of the total world sources by 2020, or both. Please also add any comments about your estimate you wish. For example, what might increase or decrease your estimate? Even if you did not provide an estimate, you are still most welcome to add comments about the status of that energy source for the 2020.

	Energy Sources

Total world amount and percent of energy, (not % electricity)
	Total amount now (Mtoe)
	Percent world now 
	Total amount 2020 (Mtoe)
	Percent world 2020
	Comments:

	3.1 Total from all sources
	11,411
	               
	
	            
	

	3.2 Oil (conventional ranges)
	3678.4
	 32
	
	
	

	3.3 Unconventional

    oil from tar sands

    and shale
	88.0**

 0.7**
	 >0.1

 >0.01
	
	
	

	3.4 Natural gas
	2420.4
	  21
	
	
	

	3.5 Methane gas hydrates
	    0
	  0
	
	
	

	3.6 Coal (conventional)
	2778.2
	  24
	
	
	

	3.7 Coal processes total from liquefaction, oxygenated, gasification
	 
	
	
	
	

	3.8 Nuclear fission
	624.3
	  5.5
	
	
	

	3.9 Nuclear fusion
	   0
	   0
	
	
	

	3.10 Solar (Photovoltaics on earth, solar power towers, solar thermal, and space solar power)
	 10.9*
	  >0.1

  
	
	
	

	3.11 Wind
	  8.5*
	  >0.1
	
	
	

	3.12 Hydro
	 634.5

 
	  5.6 
	
	
	

	3.13 Geothermal 
	  4.8*
	  >0.1
	
	
	

	3.14 Tides
	 0.08*
	  >0.01
	
	
	

	3.15 Traditional Biomass and waste
	  793*


	   6.9
	
	
	

	3.16 Other biomass

         Methanol 

            Ethanol


	  285*

   39

   45
	   2.5

>0.5

>0.5
	
	
	

	3.17 Others?

► 
►

	  
	  
	
	
	


Data Source: Unless otherwise specified, the data is based on BP Statistical Review 2005

*
2004 estimates based on the 2002 data and growth rates in World Energy Outlook 2004, International Energy Agency


**
Data quoted in Wired News, Why $5 Gas Is Good for America, http://www.wired.com/wired/archive/13.12/gas.html 

***  Estimated Methanol and Ethanol consumption in mtoe based on its energy contents.

Section 4. What new policies would make a significant difference for improvement in the global energy condition? 

_______________________________________________________ 

_______________________________________________________
_______________________________________________________ 

_______________________________________________________
Thank you very much for your participation. Please email this document as an attached file by January 11, 2006 to:  acunu@igc.org with copies to jglenn@igc.org and tedjgordon@att.net. 

Appendix C4-2: The RT Delphi Experiment
Application to the Millennium Project’s Energy Study

1. Introduction

In September 2004, the Defense Advanced Research Projects Agency (DARPA) awarded a Small Business Innovation Research grant to Articulate Software, Inc. to develop a Delphi-based method for improving the speed and efficiency of collecting judgments in tactical situations where rapid decisions are called for. The grant was based on a decision making problem: a hypothetical decision maker, uncertain about tactics that might be followed in accomplishing a specific objective, calls on a number of experts to provide their judgments about value of the alternative approaches. Delphi was specified in the grant as the method to be employed. The objective was to improve the speed of the process, to real time if possible (hence the name: RT Delphi). The number of participants representing different areas of expertise was assumed to be small, perhaps 10-15 people. The RT Delphi design is particularly applicable in this situation: synchronous participation, a small number of participants, rapid completion required, but can be used when participation is a synchronous, the number of participants is greater, and more time is available. 

A second aspect of this grant which will not be described in detail here was to utilize advanced artificial intelligence (AI) and natural language (NL) processing in analyzing the non numerical responses of the Delphi. When incorporated, advanced AI, largely invisible to the user, would improve the process through the use of a formal ontology, to harmonize language and meaning, involve theorem proving, to catch clashes among participants, employ natural language understanding, to get user input to a form the machine can “understand,” and introduce automation to allow for larger groups or a faster process, because work is offloaded to the machine. This aspect of the system is currently a research prototype and the subject of future work. Additionally, NL processing will be useful in identifying duplicate inputs when the language used by two respondents is not precisely the same and in clarifying or eliminating logical inconsistencies.

2. Description of the Method
Imagine a Delphi study involving a set of numerical question. When each respondent joins the on-going study, he or she is presented an on-screen form that contains, for each question:

1. The average (or median) response of the group so far (and possibly the distribution of responses)

2. The number of responses made so far

3. A button that opens a window showing reasons that others have given for their responses.

4. A button that opens a window that allows the respondent to type in justifications for their own answer. 

5. And finally, a space for the new respondent’s numerical estimate, answering the question.

The respondent sees, for each question, average (or median) response of the group so far (1) and the number of responses (2) involved in arriving at the average or median. In considering his or her answer to each question the respondent may refer to the reasons others have been given (3) by pressing a button and opening a “reasons window.” 

Considering this information, the respondent provides an input (5) and instructs the computer to “save” the answer. The group average or median is updated immediately and   presented back to the respondent and anyone else who has signed on.

If the respondent’s answer to any question is beyond a pre-specified distance from the average or the median, an attention-getting indicator flags the question for the respondent. When the flag is “up” the respondent is asked to give reasons for their response (4) which, when saved, become an entry in the “reasons window” and is seen later when anyone opens that window (3).

There is no explicit second round. When the respondent comes back to the study in a minute or a day, the original input form is presented to him or her. Of course, by then others may have contributed judgments, the averages or medians may have changed and other questions may be flagged since the group response may have changed sufficiently to move the respondent’s previous answers outside of the pre-specified distance from the average or the median since the last time the input page was viewed.

In this way the Delphi requirements of anonymity and feedback are met and the process, once underway yields the distribution of the group’s responses and reasons for the extreme positions. The process can be synchronous or asynchronous, and if implemented on an Internet site, can involve a world wide panel (as in the Millennium Project’s energy study implementation). The administrator can publish a cut off time (an hour, a day, a week, or a month away) and encourage participants to visit the site often before that time. There will be no “stuffing of the ballot box” since each participant has only one form- their original form- that is always brought back when the participant revisits.

If the study is run synchronously (that is, all participants are on line at the same time) all would see their forms change as new answers are received. They would see the group average and interquartile range. If their answers differed by more than a preset number from the group’s average, they would be asked for reasons and could see reasons offered by others for their answers. The respondents could change their earlier responses if they wished to do so. 

Now consider asynchronous applications (that is, respondents join at times convenient to them). When a respondent signs on to the study at a second, third or any later time, his or her original form would be presented again, showing the original estimate, but with the new group average and interquartile range, as well as the new compilation of reasons for prior answers. . If their answers differed by more than a preset number from the group’s average, they would be asked for reasons and could see reasons offered by others for their answers. The respondents could change their earlier responses if they wished to do so. 

In either case, after sufficient participants had contributed, the administrator could “freeze” the results and declare the study complete.

Of course, in a real case, many more questions than those shown in the Mars illustration might be included, such as estimates of dates for intermediate steps involved in completing the mission, estimates of funding requirements, and setting priorities of alternate strategies and policies.

In preparing for the study it is necessary to provide a set of “initial conditions” so that the first respondent does not see a null questionnaire. This can be done by using judgmental responses from the beta test panel or using plausible and illustrative entries.

Appendix C4-3: The RT Delphi Energy Questionnaire
The world wide panel of the Millennium Project and several other list serves were invited to go to the appropriate web site and to participate in the overall study, on line or by down load in filling in the questionnaires. Approximately three weeks after the study began the prospective participants as well as those that has already contributed their judgments via other means were told that the experimental RT Delphi questionnaire was also available and they were asked to view and complete the forms using that mode. They were assured that if they had already answered using another format that their R T Delphi response would still be useful and would not be double accounted. Undoubtedly, the response rate would have been much higher if the RT Delphi form had been available at the start of the exercise.

The introduction read as follows:

Real-Time Delphi
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Bottom of Form

For new users, please log in with the user name of your choosing to begin using RT Delphi. (Please remember this for future visits to the site; it is case sensitive. For previous users, please log in with your user name. 

RT Delphi allows a group of users to develop a matrix of potential decisions and to test them against a set of criteria to help identify the best decision among those that are being considered.

In the process of completing this assessment you will be asked to:

· Consider alternative decisions to a problem about which your judgment is important. 

· Review the list of selection criteria and assess their weights. 

· Provide judgments about how each alternative decision meets each criterion, in full consideration of the emerging judgment of the group and justifications that have been provided by others. 

Consensus is not a requirement, but users should think carefully when their weights or criteria are very different than that of the group as a whole. If you have questions or comments, please email: acunu@igc.org

After the sign in page, respondents were shown the following:

A series of new global energy scenarios will be written on the basis of responses to this questionnaire. You are invited to provide judgments about statements that will help construct those scenario, such as: 

· Estimates of when certain developments may occur. 

· Narrative suggestions about elements that should be considered for the scenarios 

· Expectations about the contribution of various energy sources 

· Recommendations for energy policies. 

Please answer only those questions about which you are expert or feel comfortable; “no comment” will be an acceptable answer. Your answers will remain anonymous although your name will be listed in the final report as a participant. Leaving sections blank is a very acceptable answer.

Input to this questionnaire will end on January 21, 2006. Should you wish to use an alternate format for the questionnaire, please go to http://www.acunu.org/millennium/energy-delphi.html .

This questionnaire refers to four scenario themes: 

1. Business as usual. This scenario assumes that the global dynamics of change continue without great surprises or much change in energy sources and consumption patterns other than those that might be expected as a result of the change dynamics already in place. 

2. Environmental backlash. This scenario assumes that the international environmental movement becomes much more organized; some lobbying for legal actions and new regulations and suing in courts, while others become violent and attack fossil energy industries. 

3. High tech economy. This scenario assumes that technological innovations accelerate beyond current expectations, and have impacts in the energy supply mix and consumption patterns, to a similar magnitude as the Internet initiated in the 1990s. 

4. Political turmoil. This scenario assumes increasing conflicts, wars, and several countries collapsing into failed states, leading to increasing migrations and political instabilities around the world. 

Some factors are common to all scenarios, although they may differ in importance and magnitude. You are invited to judge how they differ.

Questions are presented in the form of matrixes and each cell in these matrixes contains the following information

AVG. = the average quantitative response so far

Responses = the number of responses so far

Your input (using a pull down menu)

Reasons = Click here to see reasons others have given for their answers 

          AND TO PROVIDE REASONS OF YOUR OWN.

When you see a red cell in a matrix it means your answers differ considerably from the average and your reasons for having a different view are particularly invited.

These instructions could be turned off by the respondents to avoid seeing them repeatedly each time they signed on.

The questions themselves were presented in four sections. In the following presentation, all four sections are illustrated but only the first ten entries are shown.

Section 1.

Please provide your judgments about the dates you think the following events might occur in each scenario. Please use the scale that appears on the pull down menus:

Never

After 2030

2025- 2030

2020- 2025

2015- 2020

2010- 2015

2005- 2010

Already happened

No comment

When you provide your reasons or comments, please keep your comments short while still communicating your judgments; all participants will see the text as you enter it.

NOTE THAT YOU MUST CLICK "SAVE" AT THE BOTTOM OF THE PAGE FOR YOUR INPUT TO BE RECORDED AND BEFORE YOU PROVIDE YOUR REASONS. AFTER YOU HAVE ADDED REASONS, HIT "SAVE" AGAIN

The last row of the matrix invites your additional suggestions. Click on suggestions and a page will open for you to enter other developments that you think should be considered in constructing the scenarios. You may enter as many new developments as you like.

Four Alternative Scenarios for the year 2020

Top of Form

User: tedjgordon

	.
	Business as usual
	Environmental Backlash
	High Tech Economy
	Political Turmoil

	1.01. Hubbert Peak when half the conventional oil is gone (but conventional may one day in the future include deep drilling, tar sands, and shale)
	Avg.: 2020- 2025
Responses: 19
[image: image8.wmf]

Already happened



Comments
	Avg.: 2025- 2030
Responses: 15
[image: image9.wmf]

2020- 2025



Comments
	Avg.: 2025- 2030
Responses: 16
[image: image10.wmf]

2025- 2030



Comments
	Avg.: 2015- 2020
Responses: 15
[image: image11.wmf]

2010- 2015



Comments

	1.03. First demonstration of cost-effective generation and delivery of base load electricity from solar earth orbital satellites
	Avg.: 2025- 2030
Responses: 15
[image: image12.wmf]

After 2030



Comments
	Avg.: 2025- 2030
Responses: 15
[image: image13.wmf]

2025- 2030



Comments
	Avg.: 2020- 2025
Responses: 13
[image: image14.wmf]

2015- 2020



Comments
	Avg.: 2025- 2030
Responses: 13
[image: image15.wmf]

2025- 2030



Comments

	1.04. A solution is found for long-term safe storage or destruction of radioactive waste
	Avg.: 2025- 2030
Responses: 16
[image: image16.wmf]

2025- 2030



Comments
	Avg.: 2020- 2025
Responses: 13
[image: image17.wmf]

2025- 2030



Comments
	Avg.: 2020- 2025
Responses: 14
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2020- 2025



Comments
	Avg.: 2025- 2030
Responses: 13
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After 2030



Comments

	1.05. One million electric cars per year are produced, plurality manufactured in China
	Avg.: 2020- 2025
Responses: 13
[image: image20.wmf]

2015- 2020



Comments
	Avg.: 2020- 2025
Responses: 10
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2015- 2020



Comments
	Avg.: 2015- 2020
Responses: 12
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2015- 2020



Comments
	Avg.: 2025- 2030
Responses: 10
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2015- 2020



Comments

	1.06. New credible fission technologies are developed to solve problems of nuclear generation; improved security, reduced risk of malfunction
	Avg.: 2025- 2030
Responses: 11
[image: image24.wmf]

2020- 2025



Comments
	Avg.: 2025- 2030
Responses: 8
[image: image25.wmf]

2020- 2025



Comments
	Avg.: 2020- 2025
Responses: 9
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2015- 2020



Comments
	Avg.: 2025- 2030
Responses: 8
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2020- 2025



Comments

	1.07. High efficiency engines power 25 percent of new cars; e.g. using Stirling engines
	Avg.: 2025- 2030
Responses: 11
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Already happened



Comments
	Avg.: 2020- 2025
Responses: 7
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2025- 2030



Comments
	Avg.: 2020- 2025
Responses: 8
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2010- 2015



Comments
	Avg.: 2025- 2030
Responses: 8
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2020- 2025



Comments

	1.08. 30 percent of electrical power is generated at the point of use
	Avg.: After 2030
Responses: 13
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2020- 2025



Comments
	Avg.: 2025- 2030
Responses: 11
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2020- 2025



Comments
	Avg.: 2025- 2030
Responses: 13
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After 2030



Comments
	Avg.: 2025- 2030
Responses: 12
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2025- 2030



Comments

	1.09. Significant portions of urban centers in most major cities are closed to private vehicle traffic, or have a system of tolls for entry by cars.
	Avg.: 2015- 2020
Responses: 14
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Already happened



Comments
	Avg.: 2015- 2020
Responses: 12
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Already happened



Comments
	Avg.: 2015- 2020
Responses: 14
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2020- 2025



Comments
	Avg.: 2025- 2030
Responses: 12
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2025- 2030



Comments

	1.10. The amount of energy consumed per dollar of GDP worldwide drops 25 percent from today’s value
	Avg.: After 2030
Responses: 11
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After 2030



Comments
	Avg.: 2020- 2025
Responses: 9
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2025- 2030



Comments
	Avg.: 2020- 2025
Responses: 11
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2020- 2025



Comments
	Avg.: 2025- 2030
Responses: 9
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After 2030



Comments


Bottom of Form

Section 2.

Please provide your judgments about some factors that may add important details to the scenarios. In this matrix some initial suggestions are given for your reaction. Please click on suggestions to change the initial entry, add your own, or see the items others have suggested. Feel free to add suggestions that support or argue with the lists that appear. Your opinion is invited about what should be included in the final scenarios.

When you provide your reasons or comments, please keep your comments short while still communicating your judgments; participants will be able to see your text as you enter it.

Note that you must click "save" at the bottom of the page for your input to be recorded.
Four Alternative Scenarios for the year 2020

Top of Form

User: tedjgordon

	.
	Scenario 1. Business-as-Usual 
	Scenario 2. Environmental Backlash
	Scenario 3. High Tech Economy
	Scenario 4. Political Turmoil

	2.01 Consider: Global GDP? World depressions? Recessions? Growth spurts? Accelerations?
	

Comments
	

Comments
	

Comments
	

Comments

	2.02. Demand - per region and/or economic grouping (qualitative)
	

Comments
	

Comments
	

Comments
	

Comments

	2.03. Economies successfully adapt to factor of 50 percent increase in energy prices without undue inflation
	

Comments
	

Comments
	

Comments
	

Comments

	2.04. Changes in human values, wealth and expression of status
	

Comments
	

Comments
	

Comments
	

Comments

	2.05. Motivations, social purposes
	

Comments
	

Comments
	

Comments
	

Comments

	2.06. Global GDP/Capita
	

Comments
	

Comments
	

Comments
	

Comments

	2.07. Possible price of oil in 2020 (in today US$) 
	

Comments
	

Comments
	

Comments
	

Comments

	2.08. Environmental Movement Impacts
	

Comments
	

Comments
	

Comments
	

Comments

	2.09. Key environmental events/developments
	

Comments
	

Comments
	

Comments
	

Comments

	2.10. Amount of carbon emissions (Nature processes 3 or 3.5 billion tons via trees, ocean algae. Today about 7 billion tons are emitted)
	

Comments
	

Comments
	

Comments
	

Comments


Bottom of Form

Section 3.

Please provide your estimates of the energy mix for the year 2020 assuming the "business as usual scenario."  If you wish to add estimates for the other scenarios, please use the appropriate columns.

In the top row, using the drop down menu, please provide an estimate of the total amount of energy likely to be provided in 2020 (in million tons of oil equivalents - Mtoe)

Primary energy sources (not electricity) and the percentage that these comprise of the total are listed in the left columns. For each of the given energy sources listed, please provide an estimate of the anticipated percentage in 2020 for each of the scenarios.

You do not have to fill in all the blank cells ? just those for which you feel comfortable proving your judgments. "No comment" is an acceptable answer. Please also add any comments about your estimate if you wish. For example, what might increase or decrease your estimate? Even if you do not provide an estimate, you are still most welcome to add comments about the status of that energy source for the 2020.

As mentioned, the first row requests your estimates of total energy produced in 2020 (in Mtoe). For the remainder of the rows, the drop down menus list the percentages that the energy source represents of that total.

Red cells indicate that your answer differs from the average by more than +/- 10%. Please provide your reasons where appropriate. Note that the last row of the matrix calls for your additions. Click on suggestions in that row and a page will open for you to list other energy sources that you think we should consider for the scenarios. You may enter as many as you like.

Top of Form

User: tedjgordon

	.
	Scenario 1. Business-as-Usual 
	Scenario 2. Environmental Backlash
	Scenario 3. High Tech Economy
	Scenario 4. Political Turmoil

	3.01. Total Energy- All sources Current: 11,411 Mtoe
	Avg.: 5-10%
Responses: 3
[image: image44.wmf]

5-10%



Comments
	Avg.: 1-5%
Responses: 2
[image: image45.wmf]

1-5%



Comments
	Avg.: 5-10%
Responses: 3
[image: image46.wmf]

10-20%



Comments
	Avg.: 10-20%
Responses: 2
[image: image47.wmf]

10-20%



Comments

	3.02 Oil (conventional ranges) Current: 32 percent
	Avg.: 10-20%
Responses: 7
[image: image48.wmf]

20-30%



Comments
	Avg.: 20-30%
Responses: 2
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20-30%



Comments
	Avg.: 20-30%
Responses: 2
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30-40%



Comments
	Avg.: 30-40%
Responses: 1
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30-40%



Comments

	3.03. Unconventional sources (Tar sands and Shale) Current: greater than .1 percent
	Avg.: less than 1%
Responses: 5
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less than 1%



Comments
	Avg.: less than 1%
Responses: 2
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less than 1%



Comments
	Avg.: 1-5%
Responses: 2
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1-5%



Comments
	Avg.: less than 1%
Responses: 1
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less than 1%



Comments

	3.04. Natural Gas Current: 21 percent
	Avg.: 20-30%
Responses: 5
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20-30%



Comments
	Avg.: 20-30%
Responses: 2
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20-30%



Comments
	Avg.: 20-30%
Responses: 1
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20-30%



Comments
	Avg.: 20-30%
Responses: 1
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20-30%



Comments

	3.05. Methane gas hydrates Current: 0 percent
	Avg.: less than 1%
Responses: 5
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less than 1%



Comments
	Avg.: less than 1%
Responses: 2
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less than 1%



Comments
	Avg.: less than 1%
Responses: 1
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less than 1%



Comments
	Avg.: less than 1%
Responses: 1
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less than 1%



Comments

	3.06 Coal (conventional) Current: 24 percent
	Avg.: 20-30%
Responses: 6
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20-30%



Comments
	Avg.: 20-30%
Responses: 3
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20-30%



Comments
	Avg.: 10-20%
Responses: 2
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20-30%



Comments
	Avg.: 20-30%
Responses: 1
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20-30%



Comments

	3.07. Coal processes total from liquefaction, oxygenated, gasification
	Avg.: 1-5%
Responses: 4
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1-5%



Comments
	Avg.: 1-5%
Responses: 2
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1-5%



Comments
	Avg.: 1-5%
Responses: 1
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1-5%



Comments
	Avg.: 1-5%
Responses: 1
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1-5%



Comments

	3.08. Nuclear fission Current: 5.5 percent
	Avg.: 5-10%
Responses: 5
[image: image72.wmf]

5-10%



Comments
	Avg.: 1-5%
Responses: 2
[image: image73.wmf]

1-5%



Comments
	Avg.: 1-5%
Responses: 1
[image: image74.wmf]

1-5%



Comments
	Avg.: 1-5%
Responses: 1
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1-5%



Comments

	3.09. Nuclear fusion Current: 0 percent
	Avg.: less than 1%
Responses: 4
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less than 1%



Comments
	Avg.: less than 1%
Responses: 2
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less than 1%



Comments
	Avg.: less than 1%
Responses: 2
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less than 1%



Comments
	Avg.: less than 1%
Responses: 1
[image: image79.wmf]

less than 1%



Comments

	3.10 Solar (Photovoltaics on earth, solar power towers, solar thermal, and space solar power) 
	Avg.: 1-5%
Responses: 5
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1-5%



Comments
	Avg.: 5-10%
Responses: 2
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1-5%



Comments
	Avg.: 5-10%
Responses: 2
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5-10%



Comments
	Avg.: 1-5%
Responses: 1
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1-5%



Comments


Bottom of Form

Section 4.

Now all things considered, what new policies would make a significant difference for improvement in the global energy condition? Please click on suggestions to see the list that is being generated by this Section and please add other ideas that you think are important. 

Top of Form

User: tedjgordon

	.
	Suggestions

	new decisions
	

Comments


When you are satisfied with your inputs in the matrix above, click save below and your input will be added to the group's scoring. 
Appendix C4-4. Respondents Comments to Round 1 (Delphi)

4.1 Section 1

All sections of both the survey and the RT Delphi format invited comments from the participants. These comments are repeated below, edited when necessary but essentially in their original form. The comments from the RT Delphi appear after the comments from the survey and are indicated by the smaller type face.

Section 1 Responses

1.01. Hubbert Peak when half the conventional oil is gone (but conventional may one day in the future include deep drilling, tar sands, and shale)


Scenario 1: Business as Usual

· Comment on the scenarios: We interpret the environmental scenario as a scenario dominated by changes in people’s behavior in order to clearly distinguish it from the high-tech scenario. One could also interpret it as being an environmental-high-tech scenario. It is difficult to follow why there will be violent attacks in the environmental scenario.

· Explanation: the expected peak is only defined if restricted to conventional oil. If it is allowed to include functional substitutes, first of all there is no peak until the total amount of coal is finally converted to liquid products;

· How well can we trust the reserve estimates from the energy industry?

· Hubbert Peak when half the conventional oil speculative resources are gone (in my answer conventional may not one day in the future include deep drilling, tar sands, and shale; these are considered technologically too different and separate sources)

· Including Venezuela’s soon-to-be-certified-as-proven extra heavy oil (XHO) reserves and Canada’s tar sands, both at higher-than-present % Recovery Factors (RF) production (15-30% RF vs. today’s 5-10% for XHO).

· Intensifying exploration and recovery techniques

· Intensifying exploration and recovery techniques

· La tendencia histórica ha sido hacia el desplazamiento de este pico hacia mayores valores

· Momentum is too great to expect any sudden changes in the current pace of resource depletion

· New sources found and new extraction methods developed

· Oil prices rise but not enough to curb demand

· Pricing will anticipate this scenario before the peak is realized. Oil era could end before oil actually ends.

· Significant additional deposits likely to be found, even under the business as usual scenario. 2030

· Think its almost certainly happening now

· This definition of conventional oil is like redefining water as hydrogen. It is simply not true of what anybody means by "conventional oil" and facilitates cloudy thinking on a very important topic. 

· Unconventional resources are currently economic, and the Hubbert Peak will occur much later, however, the "Business as Usual" scenario is evolving rapidly as we see 15%+ inflation in development costs annually

· We hear about the peak for the last 50 years, although new resources are discovered each day; no foreseeable peak

· When the peat moss is about to hit the fan, which is the present trend -- the motion of the peat moss or the motion of the fan? On the fuel side, Exxon World Energy Outlook now predicts 2010 as peak production time. 
· The problem may be that people don't realize the peak is upon them. 
· It will depend greatly on demand and hence economic factors. Rapid demand growth from India and China is likely to continue. ASPO recently raised its prediction from 2008 to 2010 taking into account better-than-predicted yields from deep-sea sources. They believe that it will "certainly" happen before 2020. Higher revenue due to competition for a limited resource might accelerate exploration and extraction, but there are many limits to how fast exploration for new oil fields and extraction from tar sands can be stepped up. 
· Hubbert Peak: triggers reaction and response (across all spectrum of energy economy) [crises realization point -present E system of production and distribution collectively [collectivelesslly] disunited, unknown]: a. Opportunistic (model -life, self-organized competition ) -Response: capital - initially signal to noise high b. Predictive (model) -Response: suggests model(s) of scale and rhythm and justice for/to seek peak(s) and valley(s) in disparate roaming/combing [herd(s) Energy States, trans-nation, meta-national energy-pool resource based economy; operation modeled on Information production, distribution, and consumption (Constituent Confederate Union of energy producer(s) distributor(s) and consumer(s) self organized into republic of united states of energy USofE, / self-assembling democracies] -initially unaffiliated; disassociated; --signal to noise low c. Serendipitous / chance (model - mythic, religious, aesthetic, signal thinking models w/ random pattern matching) -Response: happenstance, right place at the right time -Response: organize under cultural /political leader(s) and ideals. 
· All of my time estimates (this, and the next ones in this matrix) are based on my firm belief in the acceleration of changes: 1) the acceleration of (human, scientific) knowledge development 2) the acceleration of the dissemination of knowledge through digital communication 3) the acceleration of the operationalization of knowledge through computer modeling, simulation, COMPUTER AIDED DESIGN, and the like. 4) as a consequence of 1 - 3, the acceleration of social, political and economic changes; changes with the qualities of paradigm shifts. 
Scenario 2: Environmental Backlash

· Accelerating clean coal technologies

· Accelerating clean coal technologies

· Alternatives found for power; oil used more for non-fuel applications

· Backlash may force development of more energy efficient use of technology

· Disruptive technologies could totally change the energy landscape by 2050. The question would be: how political equilibria will be designed after the oil age? (We are talking about 2050 scenario!!)

· Environmental movement cannot dramatically curb oil use

· Environmental policy changes are unlikely to have impact on overall consumption of fossil fuels

· Existing, peaking @ 2020 - Tech. exists to define reserves, we know the limits of reserves, but am not making fast choices and interventions, no political support for immediate policy interventions - we knew about the reserve crisis long ago.

· I don't see environmental backlash as a plausible scenario.

· Kyoto style lawyer/political non-tech backlash hurts as much as helps on this variable.

· More likely scenario of the 4 based on the location of many unconventional reserves, politically stable

· Most developments will take time and won't have much effect on the actual peak-oil time.

· Signs are already showing but may not be fully acknowledged before

· Some impressive environmental victories will not change the overall global dynamics

· The peak is so near term in the future that in this scenario not much of a difference would be visible

· The peak is so near term in the future that in this scenario not much of a difference would be visible

· This is highly probable. New high-tech methods will provide much better definition of oil, gas, and tar sands reserves, increasing significantly the proved reserves of hydrocarbons.

· This is highly unlikely. Peak oil is the environmental "backlash" that results from wasteful overuse of a very limited resource

· We hear about the peak for the last 50 years, although new resources are discovered each day; no foreseeable peak

· Will impact on exploration as well as utilization.2020
· Multivalent assaults caused by decomplexification of environmental ecosystems, and decreasing sustainability potential due to monocultural induced imbalances, and synergistic toxicological living media, exert bottom up pressures for uncontaminated resources.

Scenario 3: High Tech

· Advanced tech changes definition of reserves, and different sources, and efficiencies

· Efficiencies through technology

· Even advanced technology changes, definition of reserves, and different sources, and efficiencies may not change much.

· 'ICT and disruptive technologies could improve energy efficiency and allow for a high tech economy

· Immense ability to improve efficiencies and identify alternative energy sources.

· No foreseeable peak in this scenario.

· The advanced technologies change the definition of reserves, of different sources and efficiencies

· The peak is so near term in the future that in this scenario not much of a difference would be visible

· The peak is so near term in the future that in this scenario not much of a difference would be visible

· The technologies developments change the definition of reserves, of different sources and efficiencies

· There is a lot of inertia in the system even with most effective action which we are far from doing.

· This gives a significant possibility of positive impact.

· Use of unavailable reserves and leaps in efficiency

· Using new-to-be- developed more advanced higher efficiency and much higher % RF for XHO production technologies (30-60% RF). 

· We don't need "high tech" so much as a new worldview about the good life that is not so cheap energy dependent. The Union of Concerned Scientists for instance has shown how the US could meet its electricity needs basically with current solar technologies

· We hear about the peak for the last 50 years, although new resources are discovered each day; 

· High-tech won't make a big dent in the next 20 years because of existing consumption infrastructure and the enormous cost of changing it. So peak will happen regardless of high-tech. However high-tech might substantially change how sharp the peak will be. It might make the depletion slope gentler than the pre-peak slope and thus reduce the economic consequences of peaking. 
· Might peak out not because we run out of oil, but because high tech makes alternative fuels more competitive and people use less oil. 
· The researches of new technologies to substitute oil will increase exponentially as increases the price of oil. The change of technology doesn't mean necessarily a complete change of infrastructure. The present infrastructure can be adapted. 
Scenario 4: Political Turmoil

· Break down of world economy may decrease global use of oil (china)

· Conflicts are terminated by most violent means 

· Conflicts decrease consumption - air travel etc

· Conflicts make oil unavailable to some countries - it may not be sold to them or the oil wells may be destroyed

· Conflicts reduce rate of extraction, but not demand

· Conflicts use oil and destroy oil (Many)

· Conflicts use oil and destroy oil – but insignificant compared with global consumption

· Distribution disrupted. Oil available but not supplied. 

· However, major third world significant oil producers will hardly move towards the category of failed states, event under this scenario, since emerging economic-military powers like China and India, and even the G8 will first invade them and take them over, in order to maintain market supply stability.

· Iran Conflict

· Likely for two reasons: a) if economic development is path dependent (still based on current patterns), oil will be perceived as a key resource which is not able to accommodate emerging economies' needs. If evolution is disruptive there will be adjustment problems.

· Los conflictos serian más locales que generalizados y no impactarían significativamente respecto escenario

· No foreseeable peak

· Prices rise if conflict soon but not near-term destruction of raw oil in ground

· Quite likely

· Regional conflicts in the Middle East and Black Sea area may change the supply-demand situation not in the distant future.

· Scrambling for technology, equity issues of investing in poor countries? Resources extraction globally - impacts?

· The conflicts use petroleum and destroy petroleum

· The peak will be before 2010 due to Risk Aversion. 50% will happen after the peak

· They already are and BUSINESS AS USUAL will simply worsen the situation

· We hear about the peak for the last 50 years, although new resources are discovered each day; 
· Political turmoil discourages investment in otherwise promising oil market such as Nigeria, leading to early peaking.

1.02 Affordable photovoltaic cells with >50% efficiency are available

Scenario 1: Business as Usual

·  >50% efficiency seems too optimistic at this juncture

· >50% never, Affordable 2020

· Affordable! The overall efficiency is of no significance if the price is low enough

· At present DOE rates. But what is affordable?

· Does efficiency refer to conversion of incident solar energy or the energy cost ratio of producing and using solar cells? Fossil fuel dinosaurs will seek to avoid or control this resource if there's only a technical change.

· In a competitive price in 2060

· Investments are going to be mainly allocated to other means of energy development.

· It is not clear why the focus is on high-efficiency PV cells; cheaper low-efficiency thin-film cells might come earlier, and are a good alternative for building-integrated PV

· Likely but insufficient

· May not available

· Maybe 2009, due to demand and pricing issues, but technology exists.

· Never (Several)

· Not likely in 15 years, maybe in 50

· The growth entered an exponential period around the 2000

· They will be affordable only because of oil’s cost, but they won’t help the economy from a steep decline

· What will be important is the application and the widespread usage

· Will 50% ever be attained? Is it a sensible goal at all? I’m rather skeptical… But cost-efficiency is another matter.

Scenario 2: Environmental Backlash

· Environmental pressures would help to make this happen by 2050

· Focus on environmentally friendly technology

· If meant negatively, never. Concern about resources needed to manufacture panels - good job creation opportunity; immediate environmental benefit.

· If this technology were widely distributed and controlled, it would make a difference in greenhouse, if we change our "growth is good" worldview, otherwise we're still headed for trouble

· May not available

· Never (Several)

· New legislation increase economic incentives for new technologies

· Political correctness slows science, in past DOE experience.

· Pressure from Environmental. Groups would accelerate it.

· The next generations are more aware of the challenges and focused on them.

· There will be concern about cells material waste

Scenario 3: High Tech

· 50%?

· Affordable but cheap solar cells with low efficiency might be economically viable by 2015

· Function like BUSINESS AS USUAL

· Good possibility

· If not deemed important, 2020 if deemed important

· In all cases, more likely a distributed generation capability that decreases reliance on fossil fuel, but will never be primary source of power

· Increase in the efficiency of the photovoltaic cells

· Innovations will come from highly skilled engineers in developing countries, ex. India.

· May not available

· Never

· New developments on the main elements of cells allows an efficient loaded of energy

· Organic and polymeric photovoltaic cells

· R&D gets good push

· There are already companies developing the technology in Africa

· This will contribute to a high tech economy, but could

· With 35% probability, following up NASA JPL “sandwich” work to utmost and using reflectors.

Scenario 4: Political Turmoil

· Countries need to be independent on oil resources

· May not available

· Never- conflict destroys capacity to move into solar production

· No clear linkage between conflict and invention

· Not affected by political turmoil

· Political turmoil is more related to a sense of injustice and    desperation. Any technology can exacerbate this, depending on how it’s used

· Possible lunacy in Middle East and US might force intense development in short term

· Prices pressure over Latin America

· R&D is not given enough priority  

· Resources redirected towards conflicts

· Solar has substantial military apps and independence apps

· Some focus on energy substitution

· War inhibits such progress.

· Won’t happen

1.03. First demonstration of cost-effective generation and delivery of base load electricity from solar earth orbital satellites


Scenario 1: Business as Usual

· >>2100

· 2100+

· After 2050

· Complete idiocy and hopefully will never occur

· Difficult to achieve

· I hope never: too dangerous

· Later than 2075

· Never (Many)

· Never, we’ve invested our capital in houses, roads, consumer goods etc, debt on these will lower demand for energy and reduce capital available for big projects

· Never. Key enabling technologies are either not being developed or, in the key RLV area, are endangered legacy technologies not easily reinvented

· Not in foreseeable future

· They will be affordable only because of oil’s cost, but they won’t help the economy from a steep decline

· Too expensive compared to nuclear, transmission problem

· Unlikely

· Very costly and unlikely on all counts

· Won’t happen
· But how long after this until it makes a significant contribution?

Scenario 2: Environmental Backlash

· >>2100

· 2100+

· After 2050

· Damages of the electromagnetic fields and space waste

· Environmental impact of MW transmission through the atmosphere cause for concern. 

· Hopefully never

· Never (Majority of responses)

· Not to be expected within this scenario (missing support for the associated research and development programs)

· Not used

· Sounds good :-)

· Will be opposed by environmentalists probably

· Won’t happen ever - earth based solutions will take precedent

Scenario 3: High Tech

· Advanced industry Airspacial improves its results 

· After 2050 (Several)

· Domain of the transportation technology of high watts energy without physical environment

· Extreme capital investment a major obstacle

· Later than 2050

· Never (Many)

· Power generation from other sources will slow down

· Research would entail financial resources of the magnitude that no country would be ready to spend at the moment.

· See the new design configurations in State of the Future CD Rom appendix, and in Beyond the Earth, Krone ed., 2006.

· Small possibility but equally possible that "defense" satellites will be developed to eliminate these new sources of power

Scenario 4: Political Turmoil

· After 2050

·  “Who knows”; in case of successful western blocking, maybe in 2050

· >>2100

· 2100+

· Dispute over the space domain among huge technically based countries

· Hardly achievable during worldwide political uncertainty

· Major users turn to other possibilities

· Never (Many)

· Never before stability is back

· Never, but military solar weapons platforms by 2030

· Never: depend on timing and degree of conflict and nature of response.

· Not affected by political turmoil

· Not likely

· Not to be expected within this scenario (solar earth orbital satellites are only conceivable as a result of a huge international effort)

· Not used

· Some western countries can accelerate the speed of research to be independent

· 'Won't happen, too much chaos to produce successfully
· International conflicts for use of orbital space could arise by the perspective of dominate it. It would be more a military than a technology or economic reason.

1.04. A solution is found for long-term safe storage or destruction of radioactive waste


Scenario 1: Business as Usual

· >>2100

· A solution is found for socially acceptable, non-forced long-term safe storage or destruction of radioactive waste on earth, 2020 but social acceptability criterion violated by force

· After 2050

· Although “safe storage and destruction” will remain highly controversial

· Later than 2050

· More a question of public acceptability

· Never (Many)

· Never, see above 1.3, economic growth needed for big projects, stagnant or declining economies will keep avoiding the issue

· Not likely

· Now

· Now or never. Security against terrorists will never be so much better than now. 

· Nuclear energy comes to be energetic matrix

· Possible

· Safe storage

· Send it into the sun via rockets

· Temporary solution for storage

· That might be useful but is very doubtful. Who can guarantee something over a period of several hundred of thousand to10 million years?

· The solution already exists; the problem is socio-political

· They will be affordable only because of oil’s cost, but they won’t help the economy from a steep decline

· This scenario is like saying pigs will learn to fly

· Today, it's a political issue

· Under construction today in Finland

· What constitutes a solution? Social acceptance of the risk is the key.
· Safe storage is relative. It's impossible to proof it ahead of the outcome. Perhaps the most unpredictable factor is the stability of the society safeguarding the repository. Historic precedent is dismal in that respect. Maybe a hiatus of policing would not lead to catastrophe, but an apocalyptic scenario cannot be ruled out, e.g. a powerful anarchist group getting control of a repository and using it for dirty-bomb suicide attacks on opponents. The laws of physics make it highly unlikely that an ECONOMICAL way can be found to convert radionuclides to innocuous ones.
Scenario 2: Environmental Backlash

· >>2100

· After 2050

· Current, historically proven disadvantages of unsafe storage

· Environmental pressures would help to make this happen as the primary obstacle is political will and popular support, not technology or cost- see recent report by Dowd swell Commission on disposal of spend nuclear fuel (Canadian)

· Environmental issues will continue

· Never (Many)

· Never, but waste itself might be zeroed out

· Not to be expected within this scenario (associated research would not be supported)

· Now

· One assumes that this is a "publicly acceptable" means of long term storage, but this emotionally charged power source plays into the environmental backlash

· Rather nuclear than more carbons

· Research will be stifled by political expediency. Other partially understood options will be similarly held back. 

· Strong confrontations of environmentalist organizations with governments

· The environmentalists restrain the development of the nuclear technology

· They do not accept storage solution

· This scenario is like saying pigs will learn to fly

· Under construction to day in Finland

· To get the environmental movement to embrace nuclear energy as the answer to global warming, finding a solution to the waste problem was key. Also moderate politicians would not increase support until the waste problem was solved; hence, they would support increased R&D to speed up a solution.
· As nuclear is phased out no research into this direction. 
Scenario 3: High Tech

· >>2050

· After 2050

· Definitive solution

· Destruction

· Destruction of RW realizes.

· Never (Many)

· Now

· Now or never. Even new technology on earth has unavoidable social/political leaks.

· Nuclear power in a reduced scale at more affordable prices

· Quality science and transparency show a truly safe solution stays just beyond reach – though not impossible

· Tech innovation may accelerate it.

· This scenario is like saying pigs will learn to fly

· Under construction to day in Finland

· Weak linkage

Scenario 4: Political Turmoil

· >>2100

· After 2050

· But social acceptability criterion violated by force

· Conflicts turn aside the priorities towards other areas

· Increase in the risk rates of terrorism attacks

· 'Never

· Not to be expected within this scenario (missing research capacities, missing stability of societies)

· 'Now

· Politically charged issue - technology not the issue.

· Radio-active waste could propel easier construction of WMDs. Nuclear proliferation could be higher.

· Several “safe solutions” go mostly unchallenged given all the other problems

· Sooner here, but improvements would be too late and too little.

· The struggle of power delays this

· Under construction today in Finland

· Wars would cause increasing need for such developments.

· Weak linkage

1.05. One million electric cars per year are produced, plurality manufactured in China


Scenario 1: Business as Usual

· One of the most promising existing trends, due to China's superior manufacturing base and tech in this area

· After 2050

· But more likely resources will be used for electric buses etc first

· Highly likely- this is the most probable direction

· Hybrid, not electric

· Later than 2050

· Manufactured in the world

· No change, producing cars is very energy intensive, and electricity has to be generated from something.

· Possible. But the problem is also congestion. The challenge is going beyond the car concept!

· 'That might be useful, if embedded in a broader concept.

· They will be affordable only because of oil’s cost, but they won’t help the economy from a steep decline
· A very well understood old technology, facilitated by modern battery technologies! Highly practical in urban areas and economically attractive in countries that have cheap coal and dependent on World oil markets with escalating prices. Aided by very low vehicle maintenance costs.

Scenario 2: Environmental Backlash

· But no advantage if electricity generated from coal

· Current - through pollution and smog in cities - health and global warming impacts of pollution / CO2 release etc. peaking and increasing 2010-2015

· Environmental performance strongly depends on how electricity is produced. Thus rather later than in Baseline

· Hybrid, not electric

· Infrastructure charging, laws, and regulations, investment in public transport, intelligent mobility personal devices will allow shift from private cars based on market incentives

· Many current batteries would be discouraged, but China might try harder.

· No impact

· Not to be expected within this scenario

· Only a change of transport model will make a difference, efficient public transport, and cooperatively owned cars

· People will claim about individual transportation solutions

Scenario 3: High Tech

· Both R&D could be moved faster, especially with new partnerships, greater US, & Japan efforts.

· But they will be hybrid, possibly with electric components.

· Development of accumulators with low weight and high efficiency

· Later than 2030

· New technology could expedite the process

· Not only in China

· Petrol and diesel driven car prices become competitive and new innovations to make them more attractive

· Some linkage but not the main factor (which is the economic development of China and its poor urban air quality impact on health

· Technology developed in demo versions - issues of power output and mass production, market readiness, distance of battery power etc. Reliant on phasing out petrol - logistics of cars on roads and distances...

· Tele-working would reduce the need to travel for business. ICT could improve supply chain for energy efficiency. Personal mobility concepts are revised in a high tech economy! Be creative!!

· The number of these cars is insignificant in relation to the global economy and greenhouse

Scenario 4: Political Turmoil

· Maybe in 2040
· >>2050

· As an result of lack of oil

· But later if China gets dragged into conflicts.

· Doesn’t happen

· Hybrid, not electric

· In a world of conflict no advances will be made on more intelligent ways for transport

· Not to be expected within this scenario

· Turmoil would slow development in China

· Uncertainty politics hinders the expansion of alternative sources to the oil

· Vested interests of oil companies; dumping grounds of old vehicles in poor countries, recycling old vehicles...

· Some countries are already investing in the infrastructure of hydrogen solutions like fuel cells. Around 2010 it could start international competition for electric car production. 
· It seems to me that if the turmoil occurs outside of China it will accelerate the date; however if the turmoil is in China the date will be later- perhaps much later.

1.06. New credible fission technologies are developed to solve problems of nuclear generation; improved security, reduced risk of malfunction


Scenario 1: Business as Usual

· After 2050

· Continuous process… 2020

· Current rate of development is too slow.

· Developed or operating?

· France is building fourth generation EPA reactor

· Green Peace is against the use of the new technologies

· I do not believe in this.

· Never

· Never

· Never, if you use the word "solve" advisedly, considering realities of global plant construction and fuel cycles and politics.

· New credible fission technologies are commercialized to solve problems of nuclear generation; improved security, reduced risk of malfunction, 2030

· No

· Probably never, utility mindset still in low cost (least cost) mode and will remain in this mode for half a generation i.e. till the Utility managers, R&D people who worked during the low cost energy period retire, then it will be too late

· The ITER project might help in discovering efficient fission technologies

· This scenario is like saying pigs will learn to fly backwards

· Won’t happen

· Won’t happen
· This is an elusive target, after demonstration will take decades to deploy

Scenario 2: Environmental Backlash

· Decrease of nuclear technology

· Environmental backlash against co2 or radiation?

· Environmental considerations could force nuclear powers to find new solutions early on.

· Environmentalists continue restraining the development of the nuclear technology

· Hopefully never

· 'Likely but linkage not critical to development

· Never

· Never

· Never

· Never

· Never. Improvements now in pipeline would lose funding.

· Not likely

· Opposition of the environmentalists makes the expansion of the nuclear energy impractical

· Probably not actively pursued

· Social segments will be contrary to the use of technology

· This scenario is like saying pigs will learn to fly backwards

· Won’t happen

Scenario 3: High Tech

· Development of the many alternatives speeded.

· Fusion

· Highly linked

· Huge Capital expense and public fear means successful prototypes not scaled up for 50 more years.

· If not important, 2050 if important

· LWR technology Developments Continue.

· Never

· New investigations provides confidence around nuclear material by creating programs with major security measures

· New technology may make it possible by the above stated year.

· Possibly 2025, more likely never; "high tech" would have to include improbable increase in global policing and integration.

· Safe nuclear

· This scenario is like saying pigs will learn to fly backwards

Scenario 4: Political Turmoil


· >>2100

· Never

· Nuclear is a difficult option in times of war and terrorism

· The attempt of using nuclear weapons in wars promoted security measures to reduce risks

· This scenario is like saying pigs will learn to fly backwards

· Turmoil would be a positive effect on development

· Won’t happen 

1.07. High efficiency engines power 25 percent of new cars; e.g. using Stirling engines


Scenario 1: Business as Usual

· Business as usual should assume escalating energy prices, and the demand (by consumers) for energy efficient vehicles, energy efficient homes, etc. will drive technological innovation. Business as usual is likely the same case as #3, High Tech Scenario

· But more because total car numbers will decline

· In progress.2015

· 'It would certainly help. Why isn't it happening yet?

· May not feasible

· Never

· Never, but hybrids by 2010

· Never. Present large funded efforts, public and private, are simply too inept and bureaucratic

· No

· No change, producing cars is very energy intensive, and electricity has to be generated from something.

· Same thing applies as 1.5.

· The momentum is already established for a family of these developments

· They will be affordable only because of oil’s cost, but they won’t help the economy from a steep decline

· Yes, but this question is about NEW cars! Rising oil prices have rekindled interest in fuel-efficient vehicles. Hybrids are on the upsurge. Research results are promising, using advanced materials, precision manufacturing, continuous computer optimization of the combustion process, etc. And Honda reportedly is close to achieving the goal of a practical, mass-producible ignition-less gasoline engine, which would substantially boost its fuel economy.
· It used to be 15 years to replace the automobile fleet, but cars are lasting longer than they did 15 years ago. 
Scenario 2: Environmental Backlash

· Little effect

· May not feasible

· Never

· Never, but hybrids by 2010

· 'Never. By the time they tried, key options would be lost.

· People will claim about individual transportation solutions

· Possible speed-up?

· Small effect

· Triggered by people’s demand due to awareness

Scenario 3: High Tech

· Again capital has been very badly invested in low commodity cost era and the debt from this will prevent big science

· Could occur in 2010 through hybrids

· Highly likely

· May not feasible

· Never, but hybrids by 2010

· This is a high tech solution, not a change

· Triggered by cheap technology

· With 50% probability and >3X mpg and fuel flexibility, but only if original inventor of present best Stirling is fully utilized.

Scenario 4: Political Turmoil


· >>2050

· If Straits of Homuz are closed, the number of car miles could drop by 300% and high efficiency cars could make up 25% of remaining

· Little effect

· May not feasible

· Never

· Never (see scenario 1)

· Never, but hybrids by 2010

· Turmoil would slow development

· Unlikely

· War always increase research in certain areas

1.08. 30 percent of electrical power is generated at the point of use


Scenario 1: Business as Usual


· (Power generated at point of use may be dependant on several factors such as economies of scale, proximity to fuel sources, etc.) 

· Already over 45% in a few countries, but when people start freezing without Natural gas, heating oil etc, greater emphasis politically on District heating and CHP

· Availability of conventional fuels far from load centers would be the reason for this 

· Cleaner power stations increase

· Convenience sake, not energy

· Could be very useful. Would not change BUSINESS AS USUAL which assumes growth is could and would simply move to other means

· Depending on how and at what resource-costs, this would be a very useful solution for many places

· Eskom monopoly in SA - vested interest.

· In Finland 2004 40%

· It will rise to 15% fairly quickly, but then stagnate

· Micro generation is expensive and volatile, unlikely to reach 30%, would imply too much price swing at prompt

· Never (Many)

· Never i.e. including industry otherwise, i.e. households 2025

· Never. Today's PEM fuel cells and diesel aren't close to economic, esp. this scenario. Microturbines don't scale that much, and rooftop photo voltaics not quite 30% strong.

· Small possibility

· They will be affordable only because of oil’s cost, but they won’t help the economy from a steep decline

· Very likely due to improvements in energy generation

· The distributed power generation will cause a revolution not only on energy market but on the whole society. The perspective of the energy customers to be energy suppliers will probably accelerate the fuel cell technology research by private initiatives.
· It seems to me that business as usual will encourage this kind of disbursed distribution- it helps reduce costs for the user, may provide a tax incentive, and may become an architectural meme.

Scenario 2: Environmental Backlash

· As long conventional energy continues to remain cost effective, poorer nations will continue with past practices

· Convenience sake, not energy

· Fiscal measures could encourage shift to local energy production

· Never 

· Never, unless they really shut down the world economy. See scenario 1.

· Never; in Finland 2004 40%

· Political pressure leads to mis-investment in this

· Private initiatives.

· Slightly greater possibility
· The environmentalists will love it, I think. If so it will be earlier than the average judgment
Scenario 3: High Tech

· Availability of compact generators 2030

· But in the developing world, especially Africa, Brazil, India, this figure is reached by 2018 due to indigenous technological innovations.

· Cheap alternatives.

· 'Highly likely

· High tech scenarios could provide disruptive technologies for this purpose

· In Finland 2004 40%

· Increased RE technologies for small scale application and especially use of hybrid. Technology developed to use organic substances for power generation at point... Household integration and appliances is crucial...

· Mass scale alternatives to micro generation is used

· Never

· Never

· New fuel cell developments

· New technologies primarily in centralized power production

· Still never. Grid solar beats advanced fuel cells.

· Tech. innovation has to support the answer in previous box.

· Technology development is geared by business as usual

· The growth up to 20% in 20 years in few European countries could be possible by technological advancement

· This would be high tech

· Solar photovoltaics are becoming increasingly competitive. Cogeneration of heat and electricity already makes sense for larger buildings and businesses. Great strides are being made in the reliability and ease of maintenance of cogeneration equipment and the number of utilities is rapidly growing that offer net metering and/or are required by laws to offer attractive purchase terms to small producers. Advances in performance, reliability, and economic production of (noiseless!) fuel cells are likely to make them very attractive to businesses and affluent or poorly-served (by their utility) homeowners for providing base load an emergency power. The market growth in recent years for backup generators is a good indication of the potential for fuel-cell generators to become commodities like refrigerators and AC units. A high-tech economy would only accelerate the development and adoption of fuel-cell technologies.
· Fuel cells in cars used to generate energy for one’s family houses.

Scenario 4: Political Turmoil

· >>2070

· But the amount is lower than in other alternatives

· Huge power stations are easy military targets

· In Finland 2004 40%

· Need to encourage distributed generation and RE options at point (household commercial etc.)

· Need to redesign a world beyond oil era

· Never (Several)

· Never except as part of a pathway to zero GNP and zero life.

· This could reduce people's sense of helplessness, and provide    means of living

· Turmoil would slow development
· The energy production, transmission and distribution today is on the hand of few and big companies. A distributed production will change completely the market and the power relations. The big companies will be worried about it.

1.09. Significant portions of urban centers in most major cities are closed to private vehicle traffic, or have a system of tolls for entry by cars.

Scenario 1: Business as Usual

· Already happening. Expanded by 2015

· Could be quite useful in changing urban transport patterns and stimulating local communities

· If it combines with solar-energy-based electrical transport, this would certainly help

· In developing countries may adapt such system by 2015

· In Stockholm to day

· Likely in "mega cities" only (over 5 M)

· Never

· Or toady, depending on what "significant" means. But maybe I visit special cities.

· Prevention of pollution and traffic congestion would lead to this development

· Relatively easy to ménage - for example in London

· Small number of tolls only

· The momentum is already established for a range of such measures 

· They will be affordable only because of oil’s cost, but they won’t help the economy from a steep decline

· Urban explosion and related problems of congestion, pollution, etc. necessitate radical action to reduce traffic flows

· Very likely

· When the cities to be unsustainable (pollution and congestion)

· Won’t need to happen post oil peak

· Yes, but London is a megalopolis and has a much better public-transportation system than most other cities. Apart from prestigious shopping streets, most shop owners are vehemently opposed to restrictions that make it less convenient for some of their customers to reach their store. Proposals for city tolls or closing larger areas to regular motorized traffic have been around for decades but have received general popular support in very few places. It also won't have more than a rather limited local impact on fuel consumption! 
· London has high tech camera that capture the license plate numbers of cars entering a downtown restricted zone and fines them.

Scenario 2: Environmental Backlash

· A system of tolls for entry by cars prevails

· Both in advanced and developing countries may adapt such systems by 2015

· Environmental pressures are critical to make this happen and it should

· In most urban centers such projects are developed.

· In Stockholm to day

· Never

· Not so hard to do, but benefit is local, not so major.

· Proactive measures taken to incentivise alternative means of movement in and around urban centers

· Regulations allowing market based incentives to shift from private mobility and from car-ownership concept to "just-in-time" leasing

· Same answer as for the previous box, except for the fact that environmental issues could accelerate the pace

· The necessity of reducing pollution allows new laws and politics discouraging the use of cars

· This would reduce greenhouse, if done with other measures, most greenhouse comes from coal burning

Scenario 3: High Tech

· Improved public transportation could accelerate this trend

· In Stockholm to day

· Mass rapid transport systems would be an alternative to facilitate this decision

· May not be closed

· Never

· New transportation systems like “esteiras rolantes

· Same as 1.5

· Small effect but could reduce costs of system to collect tolls or charges

· Will have been technological alternative solutions that made possible to maintain a high traffic of cars

· Might not be necessary as new and environmentally friendly modes of private transportation are being used 
· Positive results from other cities will make for additional use 

Scenario 4: Political Turmoil

· As a desperate strategy

· In Stockholm to day

· May not be closed

· Never (Many)

· No effect

· Rising oil prices and fewer cars should speed the trend.

· Will not occur

1.10. The amount of energy consumed per dollar of GDP worldwide drops 25 percent from today’s value


Scenario 1: Business as Usual

· (Constant PPP assumed) 

· May not drop

· Never (Several)_

· Never. Prices rise faster than conservation (though "amount" assumes a metric).

· Not likely as demand on global scale will grow in all sectors

· Not likely by 2020

· This is pointless as long as there is a growth worldview.

· This will happen only because the price of oil will cause economic decline

· Unlikely, as energy costs will continue to increase as scarcity, relative to demand, continues to increase

· World property bubble will have major impact on GDP which will cause massive drop in energy demand, but which falls faster
· Development process in "third world" will increase energy consumption for more years.
Scenario 2: Environmental Backlash

· Could be accelerated by encouraging a move away from mineral processing.

· May not drop by 2030

· Never, unless world economy goes back to pre-transition times.

· Pressure for energy efficiency

· Small effect

· The earth responds to the amount of greenhouse gas produced, not the GDP ratio

Scenario 3: High Tech

· Highly likely

· Inertia is a problem, but it can be turned around.

· May not drop by 2020

· New architecture projects

· The establishment of a global, equitable knowledge economy will mean that “GDP” becomes a poor unit.

Scenario 4: Political Turmoil

· >>2050

· Extremely varied in different parts of the world… 2045

· May not drop

· Never (Several)

· Never, except as part of a Stone-Age-on-the-way to extinct version.

· No

· Turmoil would slow development
· For leading high tech nations

1.11. Industry consolidation continues resulting in only a few large oil companies in the world


Scenario 1: Business as Usual

· 90% probability for 2030

· About at end of process

· Already the case, small marginal players will always exist for small projects

· Already. 10/20 years out, could be more or less, as nonUS groups assert themselves more and Exxon loses present power base.

· Consolidation may not continue beyond 2010

· Don’t want to wager guess

· Globalization creates industrial monopolies around natural resources. Became universal suppliers.

· Likely

· Major oil consuming countries are rapidly trying to acquire oil equity that would lead to consolidation 

· Más bien la tendencia es que cada vez haya más stripping companies Para manejar los  campos agotados

· Never (A few)

· New companies will always be created

· No change, except bigger incomes for the leftover executives

· Not very likely since new companies also appear as investments in new discoveries grow

· There is already a few numbers of big ones

· This will happen in cycles regardless of time horizon

· True

· Unlikely as new players arise

· Unlikely, small players are more efficient at extracting reserves due to their lower overhead and lower shareholder expectations, second & third tier companies are necessary

· Yes (Several)

Scenario 2: Environmental Backlash

· '50% probability for 2030

· As scenario1

· Ditto

· Doesn’t happen

· É necessário maior escala para suprir novos custos ambientais.

· Environmental action would not have great impact on consolidation efforts 

· Fight against oligopolies

· Legislation restricts consolidations

· Never (Many)

· Never. Backlash would control big oil more.

· No effect on M&A

· No impact

· Not very likely since new companies also appear as investments as new discoveries grow

· Opposite trend, consolidation reversed

· Probably make things worse

· Small effect

· There are already a few big ones

· True but more slowly

· Yes

Scenario 3: High Tech

· 95% probability for 2030

· Already, but might be more in 2020/2030. Like cable TV -- competition may allow more concentration in sub sectors.

· As scenario 1

· Disruptive industries will increasingly come to the fore questioning the existing

· Diversification of companies for alternative energies.

· Don’t know

· Each company would try to develop specific strategic advantages in technology.

· Never (Several)

· No effect, maybe a reversal

· Not very likely since new companies also appear as investments in new discoveries grow

· Small effect

· There are already a few big ones

· True

Scenario 4: Political Turmoil

· 20% probability for 2030

· As scenario 1

· Depends on how they behave themselves in the oil producing countries

· Dispute over the remaining oil reserves

· Don’t know

· Lack of vision for a global economy could lead to fragmentation or sense of instability if governance is exclusively left upon global companies. Disruptive discoveries could question global order.

· Never (Several)

· Never

· Never. Multinationals and national governments all get weaker.

· Not at all

· Not very likely since new companies also appear as investments in new discoveries grow

· Political conflict limits consolidation

· Political considerations would be the prime movers for consolidation, as every nation wants to secure its energy needs

· Turmoil would slow development

· Yes

· Political turmoil intertwined with an energy crisis and "failed states" dropping out of meaningful cooperation with the World community would greatly dampen the progress of globalization, and it would most likely not be a short-lived backlash. It might lead to the formation of new blocks trying to outmaneuver each other while favoring their own corporations.
· Political turmoil will allow companies to form old-fashioned cartels again.

1.12. Water problems destabilize India and China, lowering economic growth, and causing coal and oil


Scenario 1: Business as Usual

· Probability of disruption about 50%, (this is only one source of problems) 

· Already to some degree-- fall relative to otherwise. China trouble so bad it causes negative trend in China would make global trends worse.

· Bad for the Indians and Chinese, little effect, especially on greenhouse and oil crisis

· Beyond 2100

· Beyond my field of expertise

· Destabilizing true by 2020 but it does not cause fall of energy demand but may be vice versa

· Disregard about environmental issues make these economies as growth centers

· Don’t know

· Far fetched

· Global warming will have alarming impact on water situation, requiring greater use of fuel not to meet conventional energy needs but also in transportation of water 

· Likely

· Likely soon, but us economy collapse probably sooner

· Never (Several)

· No

· Not likely, tech solutions possible

· Problems in Africa more likely

· Think it is unlikely

· Unlikely in this time frame

· Water problems can destabilize India and China but I do not believe coal and oil demands will in these two countries

· Won’t happen. China and India won’t slow down. First, an energy driven solution (probably nuclear) to desalinize enough seawater will be found and implemented.

Scenario 2: Environmental Backlash

· Probability of disruption about 40%

· Bad for the Indians and Chinese, little effect, especially on greenhouse and oil crisis

· Beyond 2100

· Beyond my field of expertise

· Bigger regulation on the water usage

· Don’t know

· Environmental pressure groups could force to reduced carbon emissions leading to delay the water problems

· Foreseen and prevented

· Increasing and peaking in 2020

· Never (Several)

· Never. Real environmental force would control this.

· No

· Not likely, tech solutions possible

· Small effect

· Sustainability movements grow in Asia

· Sustainable development policy adopted.

· Water and other environmental problems cause destabilizing the societies and fragmentation into local society groups with assumed consequences by 2020

· Won’t happen. China and India won’t slow down. First, an energy driven solution (probably nuclear) to desalinize enough seawater will be found and implemented.

· Yes

· Yes

Scenario 3: High Tech

· Probability of disruption about 40%

· As in business as usual

· Bad for the Indians and Chinese, little effect, especially on greenhouse and oil crisis

· Beyond 2100

· Beyond my field of expertise

· Don’t know

· Foreseen and prevented

· High tech economy in the form of sustainable agriculture options for these countries, water saving and flood control...

· Never (Many)

· Never. Would improve water use and economic growth.

· New equipments for cleaning

· No

· No

· Not likely, tech solutions possible

· Not likely, tech solutions possible

· Problem just solved by different enterprises

· Recycling is the solution

· Small effect

· Won’t happen. China and India won’t slow down. First, an energy driven solution (probably nuclear) to desalinize enough seawater will be found and implemented.

Scenario 4: Political Turmoil

· Probability of disruption about 50% – could be a reason for the turmoil

· As in second scenario

· Bad for the Indians and Chinese, little effect, especially on    greenhouse and oil crisis

· Beyond my field of expertise

· Dispute over clean water in the continent

· Don’t know

· If the turmoil is in these regions, the effect could be soon 2020

· Like worst version of scenario 1. Less oil, more death.

· Maybe

· Never (Several)

· New technologies appear to resolve the problem of the water

· Regional conflicts for water cause destabilization on system

· Turmoil would speed destabilization of water

· Won’t happen. China and India won’t slow down. First, an energy driven solution (probably nuclear) to desalinize enough seawater will be found and implemented.

1.13. The geopolitics of gas becomes as central to energy growth as the geopolitics of oil was in the last 30 years of the previous century


Scenario 1: Business as Usual

· 10 years before the tip of Hubbert

· Absolutely, and within ten years

· Already happening in Russia/Ukraine, Now

· Already here, folks. Anybody notice the brief Russian cutoff of gas to Europe? Or what the cocaine gas folks are already doing in Latin America?

· Already the case USSR/Ukraine but will be more regional

· Don’t know

· Gas will be a transitory technology, wind will be more important.

· Gas will peak within 10 years of oil at current rates of use. Probably sooner after peak oil. Will force some changes, but could be simply turmoil if we don't change social model and worldviews based on growth and dominance

· It will never be so central

· LNG will be the new oil

· Mitigation through LNG

· No

· Rather the process has already started with US government intervention in India-Pakistan-Iran gas pipeline 

· Russia would be the main target of companies.

· Scenarios very equal to oil. But energy supply diversification still possible from Mediterranean countries

· They are continued discovering new petroleum reserves: gas continues being an alternative fuel

Scenario 2: Environmental Backlash

· Already without end, and worse. Short-term environmental approaches are already responsible for accelerating natural gas use, and folks like Morales.

· The High sensitivity to the ecological situation and reinforcement of an economy based on ecology

· Clean fuel needs would accelerate the process for quest for cleaner energy

· Don’t know

· Exacerbate choice between gas and nuclear

· Gas will peak within 10 years of oil at current rates of use. Probably sooner after peak oil. Will force some changes, but could be simply turmoil if we don't change social model and worldviews based on growth and dominance

· It will never be so central

· Never

· No 

· No impact

· Now

· Scenarios very equal to oil. But energy supply diversification still possible from Mediterranean countries

· Small effect

· Two opposing trends: relatively more gas needed to replace coal, but less consumption overall

Scenario 3: High Tech

· Alternatives to gas, oil, and coal prevent this.

· Can be reduced, and the politics of scarcity zeroed out, by really moving faster with large-scale clean electricity sources, alternative to natural gas.

· Don’t know

· Gas will peak within 10 years of oil at current rates of use. Probably sooner after peak oil. Will force some changes, but could be simply turmoil if we don't change social model and worldviews based on growth and dominance. 

· Hydrogen and fuel cell technology could further delay the emphasis on hydrocarbon fuels

· It depends much on the type of technological development 

· It will never be so central

· Marginalized by renewables

· Mitigation

· Never

· No 

· Prior emphasis would be given to the developing countries renewable energy resources.

· Scenarios very equal to oil. But energy supply diversification still possible from Mediterranean countries

· Small effect

· Transcontinental transportation will be improved

Scenario 4: Political Turmoil

· Already starting

· Conflicts over gas and its distribution will arise.

· Could be expected to be even worse

· Dependence on natural gas is increasing because is vital to civilization. Cause of regional conflicts.

· Don’t know

· Gas will peak within 10 years of oil at current rates of use. Probably sooner after peak oil. Will force some changes, but could be simply turmoil if we don't change social model and worldviews based on growth and dominance

· It will never be so central

· Like scenario 1, until economic damage takes hold.

· Never

· Political intervention would hasten the process  

· Possible reorientation of wealth in Arab world towards gas producing countries

· Regional conflicts may emerge from disputes over oil reserves and furnishing

· Turmoil would slow development of gas

· Yes (Many)

1.14. Carbon trading practiced by 30 of top 50 emitting countries


Scenario 1: Business as Usual

· Carbon trading is rent skimming by Industrialized Countries: 2020

· I suppose. It's a political trend.

· Largest polluters also being political power have not taken the issue as seriously as it deserves to be taken up

· Likely

· Likely but not sufficient

· Never (Several)

· This simply means that they can go on producing CO2. It might stimulate a few efficiencies and punish waste

· Very soon, 2010 or earlier

· Won’t happen. Property rights will never be defined or negotiated.

· Yes

Scenario 2: Environmental Backlash

· 2010 or earlier

· A better, more sophisticated, and fairer model is developed by 2020

· After Kyoto phase 2

· Highly likely

· It's politically correct.

· Kyoto II takes off

· Never

· Never

· This simply means that they can go on producing CO2. It might stimulate a few efficiencies and punish waste

· Yes (Several)
Scenario 3: High Tech

· 2010 or earlier

· Alternatives to gas, oil, and coal prevent this. 

· Development of alternative clean fuels may reduce the pressure on polluters

· I suppose. Not a technology issue.

· Less need for it

· Never

· Never

· New technologies reduce the necessity of trading

· Small effect

· Yes

Scenario 4: Political Turmoil

· Never (Many)

· Doesn’t happen

· Impossible in a conflicting scenario

· Lack of political cooperation

· No

· Not likely

· Perhaps never

· This simply means that they can go on producing CO2. It    might stimulate a few efficiencies and punish waste

· Turmoil would slow development

· Warfare can be distracting in politics.

· Won’t happen

1.15. Carbon taxes in one form or another in more than 50 countries


Scenario 1: Business as Usual

· Carbon taxation is rent skimming by producers of hydrocarbons: it is already established in more than 50 countries

· I suppose this is already a reality with e.g. taxes on gasoline in many countries

· Likely

· More likely general energy taxes

· Never (Several)

· Never. Doesn't look like a trend to me.

· Small possibility

· Very soon

· Yes

· Yes, but it wont change anything

Scenario 2: Environmental Backlash

· A better, more sophisticated and fairer model is developed by 2020 

· For sure

· Highly likely

· It's politically correct, what defines this scenario.

· Never

· This would help if the taxes were used to build solar power and change wasteful use patterns and reduce consumption, otherwise little effect

· Very likely

· Very soon

· Yes
· Implementation of carbon taxes requires no new technology and minimal infrastructure. With the failure of Kyoto to achieve the desired results, carbon taxes are probably the next best hope. If most of the World is not quite ready yet for this, an "environmental backlash" would likely be more than enough to change the approach and because it is rapidly implementable it could quickly provide some degree of political relief.
Scenario 3: High Tech

· Never (Several)

· Never. Not a trend and real work can be distracting to politics, if we are capable of it.

· Small effect

· This would help if the taxes were used to build solar power and change wasteful use patterns and reduce consumption, otherwise little effect

· Very likely

· Very soon

· Yes

Scenario 4: Political Turmoil

· Never (Many)

· Doesn’t happen

· Never. Warfare is especially distracting to politics. Political systems are severely constrained in their bit rate in handling information.

· No

· Priority will be given to other measures

· This would help if the taxes were used to build solar power and change wasteful use patterns and reduce consumption, otherwise little effect

· Turmoil would slow development

· Won’t happen

1.16. Terrorist attacks on oil production and/or delivery systems disrupts supply by 5-10 percent for at least 1 month


Scenario 1: Business as Usual

· Almost inevitable in any scenario.

· At any time

· Before 2010

· Can happen any time after 2010

· Could stimulate moderate oil efficiencies, like the oil crisis of 1972-3

· Imminent

· The use of a weapon of massive destruction that is estimated in these years, could trigger an event of this type 

· Low probability

· Middle East/ West Asia conflicts could lead to such a situation

· Never (A few)

· Never

· Never is most likely, but this is a nightmare scenario. Well organized terrorists could do much worse than this.

· Never (concentration is not large enough that 1 attack can effect a 5% drop)

· No

· No, look at Iraq. The more the terrorists attack, the more sophisticated mechanisms are put up to stop it.

· NOW/Any day

· Possible in a world that still depends on oil

· Slow cycle

· Yes

Scenario 2: Environmental Backlash

· At any time

· Can happen any time after 2010

· Could stimulate moderate oil efficiencies, like the oil crisis of 1972-3

· Emphasis would be given to sustainable development, including East and West.

· Fast cycle

· Never (Several)

· No

· NOW

· Small effect

· Western greens would not be better at peace making after a few years of settling in to power.

· Yes

Scenario 3: High Tech

· At any time

· Can happen any time after 2010

· Consequences and propagation of the problem would be vastly ameliorated, but it takes time to deeply improve life in poor neighborhoods.

· Could stimulate moderate oil efficiencies, like the oil crisis of 1972-3

· Emphasis would be given to sustainable development, including East and West.

· Fortunately enough

· Never (Several)

· No

· NOW

· Slow cycle

· Small effect

· Yes

Scenario 4: Political Turmoil

· At any time

· Can happen any time after 2010

· Could stimulate moderate oil efficiencies, like the oil    crisis of 1972-3

· Eruption of a war in Iran or other oil producing countries could lead to this

· Fast cycle

· Never

· Never

· NOW

· Organized and effective worldwide

· Part of what leads to the kind of devastating conflict I would expect under present trends, short of massive creative thinking.

· Terrorist cells all around the world have means (power capacities) to damage the system

· Very likely

· Very likely

· Very likely within next 20 years

· Yes (Several)
· Politically motivated attacks are at least equally likely as ones motivated by religious belief, particularly pipelines in former Soviet Union and Africa.
1.17. Majority of major new buildings in developing countries are designed for low energy consumption


Scenario 1: Business as Usual

· China already moving fast in this regard so perhaps 2010

· Don't know. Maybe already, if majority are in China and they have sensible building codes.

· In China 2020

· In industrialized terms this has always been true

· Likely

· Never (Several)

· Never

· PLEASE LET IT BE NOW!! 2015

· This would help if others were retrofitted otherwise limited usefulness

· Too soon for this time horizon

· Yes, but it won’t change things much

Scenario 2: Environmental Backlash

· If not already. Tight codes are a no-brainer for Nader folks.

· In China 2015

· Led by 1st world imports

· No

· This would help if others were retrofitted otherwise limited usefulness

· Very likely

Scenario 3: High Tech

· Heat exchange technologies, airing and thermal appliances will be improved

· In China 2015

· Industrialization may force developing countries to design high energy consumption building first, so they can go back to traditional buildings

· Led by indigenous designs and technologies

· New cost effective technologies and high energy prices would facilitate this

· No

· See scenario 1. Reasonable support of such codes would be part of a reasonable high-tech strategy, accelerated a little by clear-minded if still-distant leadership. 

· This would help if others were retrofitted otherwise limited usefulness

· Very likely

· Very likely

· We have all the knowledge and technology to start making a significant difference now! More developments obviously on the topic of nano-technology round 2010 - 2015 for even more efficient, low-impact buildings.

· Yes

· Yes

Scenario 4: Political Turmoil

· In China 2015

· And increasing - political support & policy interventions needed, especially in RSA, market ready, strict control and policies needed. Demo's done, people sensitized, business-as-usual continuing unabated due to vested interest of construction companies

· Doesn’t happen

· Never (Many)

· Never. War is distracting.

· No 

· Not likely

· This would help if others were retrofitted otherwise limited usefulness

· Turmoil would slow development

· Unlikely

1.18. Most countries have policies to achieve significant shifts in fuel mix, including removal of subsidies on coal and other fossil fuels


Scenario 1: Business as Usual

· Already happening, free markets determine fuel mix according to wholesale price, EU to liberalize markets very soon

· High energy prices would force governments to consider these options

· Likely

· Maybe

· Never

· Never, most countries requires global cooperation - not likely

· Never. This only happens as part of a transition to one of the other scenarios. Policies are very loud and insignificant for now.

· Small possibility

· Taxes on oil and fossil fuels have always been apart of production, yet they were always the cheapest fuels, and always will be.

· Would stimulate change in energy use and production

Scenario 2: Environmental Backlash

· Likely

· Maybe

· Pressure groups could expedite this process

· Unlikely to speed this up

· Very likely

· Within a few years of a proposed backlash (hard for me to time or to envision), big cutback in subsidies would be expected but not change in mix

· Yes (Several)

Scenario 3: High Tech

· A true hi-tech scenario would need more serious action to change mix by 2010-2015, but subsidies not a major focus + or -

· And methodologies like Causal Layered Analysis, which also takes worldviews, stories of self and society and externals into consideration. 

· Would stimulate creation of useful technologies

· Increased

· Never

· No

· Small effect

· Very likely

Scenario 4: Political Turmoil

· Perhaps starting in the times of the turmoil…

· Economic pressure would force fiscal constraint.

· Increased

· Never (Many)

· No

· Not at all

· Reduce social pain

· Today

· Turmoil would slow development

· Unlikely

1.19. Please enter additional developments that you believe should be considered in these scenarios

· 2010, 1.19 Solar energy develop in developing countries

· 2015 Tar sand

· 2015: The Kyoto Protocol for the developed countries including the US is adopted. 

· 2025 'Development of high efficiency/high power engines designed to run on vegetable-based fuels favorably compete with oil-based fuels, providing a source of economic growth for third world agrarian economies.

· A significant saving of energy by good social practices is obtained

· Accelerated take-up of fuel-cell cars

· Alcohol becomes an important fuel in the world.

· Biofuels

· Burgeoning middle class in India and China causes sharp increase in world energy demand 2010

· Carbon Capture and Storage, 

· Changes in (1) central parameters designed for self orientation of societies as 'GDP'; 'energy consumed'; (2) WHO principles in order no longer to undermine environmental restrictions

· Changes in people’s behavior.

· Cheap wind power turbines, mass produced in China and assembled world wide provide >10% of global energy

· Clean coal and carbon sequestration are also in the cards.

· Countries having significant amount of coal reserves will develop more pit head based power plants or plants near by the coastal areas if crude prices are very high.

· Developing countries continue to pursue lifestyle that first world countries enjoy. Labor costs escalate and cheap production stalls across China. Movement of cheap labor markets to the SW pacific.

· Disruptive technologies may come before 2020 making all energy system obsolete

· Energy mix will diversify globally

· Energy Rift Valley (ERV) issue: all three sources oil, fission nuclear, and gas will reach their peak production phase in turn and in a short interval from 2020 to 2040 causing as a resultant a rift of energy supply from these sources without sufficient substitution sources available at the time of rift.

· Fission comes back 2015 in many countries

· Fusion, 

· Hydrogen (gas / liquid) is becoming a major energy storage and transportation medium, 2025

· Hydrogen power from a) fossil fuels b) renewable fuels, 

· Hydrogen production becomes economical by taking increased taxes on fossil fuels, 2030

· In many 1st world nations, national governments will be shown the way by innovative metropolitan authorities 

· Increase in the use of bio-fuel: biodiesel and ethanol

· Laws to order migrations 

· LUNAR SOLAR POWER

· Modification or sabotage of world-wide agreements by events of the type of the coalition of Seattle

· Oil resources deplete significantly

· OPEC reserves found to be overstated, governments pursuing aggressive energy efficiency programmers

· Other means of increasing the current energy production – Intensive research on fuel cells, nanobatteries and exploiting the other non-conventional energy sources should be considered

· Renewable fuels make up 10% of traffic energy consumption in industrial countries in 2050

· Renewable sources of energy supplies 30% or more of energy demands in the year...

· Resource "cold war"

· Risk aversion by monopoly national oil companies causing oil production to be flat. OPEC members and Russia may just control all their internal production, and slow down new developments

· Scenarios 1 and 3 will converge and look similar

· Seawater AG/Biomass, 2.H2 from genomic and synthetic Photosynthesis

· Share of renewable energy greater than 10%, 2030

· Small scale energy production, 2015

· Social participation

· The fossil sources reach their peak of production

· The impact of security threats resulting from energy problems on acceleration of development of more efficient energy policy (all aspects – production, transmission, storage, use): Significant plausibility

· The society will become aware of the reality of the radioactive waste, whose storage is not yet guaranteed, as it will become the future of humanity

· Thermal power plant sector competes with domestic, manufacturing in most arid, semi-arid developing countries (not only China and India) by 2015, 

· These scenarios consistently assume only external changes in technology, laws etc. There needs to be much more consideration of the effect that changes in personal or social values and worldviews would or could have.

· Water availability, quality, and cost will soon become as critical as energy issue

· Wind energy 

· Wind energy will top every thing else, Energy efficient housing great progress

· Wind power (lower wind threshold) and nuclear power (waste disposal) under BUSINESS AS USUAL is possible
· I would like to suggest 2 new subjects / aspects: - a possible energy use per capita rationing - decentralized energy production and supply: could become widespread not only in terms of self-supply new buildings being available in the mass-market, needing no externally produced energy or even producing superfluous energy themselves, but also because of the higher safety after threats or attacks on energy infrastructure or water supply infrastructure. 

Appendix 4.2: Respondent Comments to Round 1, Section 2

This appendix presents the comments made by respondents in Section 2 of Round 1 Delphi. As before, the comments from the survey are presented first for each scenario, then in smaller print, the comments from the RT Delphi.

2.01 Consider: Global GDP? World depressions? Recessions? Growth spurts? Accelerations? 
Scenario 1: Business as Usual: Moderate to high economic growth until oil prices go so high they cause recessions, and depressions

· Current cycle of strong growth up to 2010, followed of strong depression due to financial crisis and scarcity of oil
· Agree – most likely “linear scenario”
· Likely, but the global economy seems to be getting less sensitive to oil prices. So instead of several recessions and depressions over the next 10 years, maybe we will build up to a monster crash around 2015  
· Also greenhouse will make it even worse
· No, economy can work with high prices
· Labor market should also be considered.
· New technologies prevent peak before 2070
· Agree, although earlier recessions may of course be caused by non-energy related events
· Before that happens the countries will shift to natural gas, renewable energy of biofuels.
· Realistically oil prices will grow in response to global economic growth, slowing it rather than      causing recessions. Slowdown lasts <5 years after which global oil prices stabilize for the indefinite future with shale oil, synthetic fuels, etc
· Agree except that it goes to scenario 4
· Agree, thought other influences besides oil prices may also spur recessions - e.g. global political unrest
· I don't see this extraordinary role of the oil prices; the great recession we face will be due to developments on the financial markets
· Oil intensity to economic growth is on the decline. The oil prices are also not expected to go up all the time as other viable and economic energy sources may become available by 2020. 
· There is some differentiation needed for the world regions, i.e. high growth rates in emerging markets but stagnation in Europe or the like Oil prices will accelerate as more and more people want to use it and the supply dwindles inexorably. 
· The price of oil will eventually go so high that a repeat of the inflation/recession phenomena will occur to reduce demand and lower prices again 
· If the economy cycles, as it has over the years (business as usual) then a slowdown or growth will result in a slowdown in energy consumption, and a drop in oil prices.

Scenario 2: Environmental Backlash : Moderate to low economic growth, oil price fluctuates with environmental actions, supply disruptions

· And possibly depression

· Oil price could be reduced due to alternatives, lower demand

· Could be same as Business as Usual

· Disagree: the environmental pressure will facilitate the development of efficient technologies which decrease oil dependency, supply disruptions might occur, but will not be large enough to decrease economic growth,  moderate to high economic growth similar to the business as usual case

· Environmental actions will be primarily compensatory (fossil fuels being replace by bio-fuels) and this would not reduce the economic growth

· Larger incentives for higher productivity also benefits economic growth

· No. Moderate and high prices, without interruptions and with smaller flow.

· Moderate or low growth but without interruptions.

· Agree with first half, but unlikely that oil price fluctuates with environmental actions

· I agree to the moderate growth of the economy, but it has minor risk of interruption.

· Disagree – environmentalists will never be able to achieve such a position

· Unlikely for the environmentalists to achieve this level of impact (sadly!). Effective terrorist disruptions will not be due to environmentalists, but fundamentalists.

· Some value, but greenhouse will still cause great problems

· Agree, only if people realize environmental worth and take action in that regard. Necessary curb in demand

· Moderate economic growth, oil price fluctuates with environmental actions and oil peak, oil and gas supply disruptions, accelerated phase-in of renewable energy sources by 2020

· Unlikely that environmental policies will significantly curtail worldwide energy demand.

· New technologies prevent peak before 2060

· Agree - but not just because of "environmental groups getting more organized" but because of increasingly compelling evidence of global warming affecting consumer and corporate behavior

· Possibly increased economic growth due to rationalized taxation, reduced international conflict, and reduced power in the hands of oil companies and car companies hence improved mass transit. Short term Europe gains vs. US

· The environmental issue, pressure not affects the prices and it seems it will not do it.

· True in countries where environmental issues carry weight

· More or less agree unless its the kind of backlash caused by Europe freezing or a Miami Katrina

· Possibility of higher economic growth in leading "sustainability countries", i.e. Finland, which are exporters of new energy saving technologies 
· Too much environmental regulation, improperly administered could slow growth and maybe even trigger recession 

Scenario 3: High Tech: New tech and great efficiencies prevent oil peak prior to 2050

· Unlikely, oil may peak before 2020 but technologies for smooth transitions will be available

· Moderate to low even if great efficiencies prevent oil peak prior to 2050

· Agree, but oil peak would be reached by 2060.

· Only if they come soon enough.

· Not necessarily, since alternative technologies will be developed that will contribute to restrain the demand and use of petroleum.

· Could be high growth

· As for question 1, peak expected around 2040

· Occasional technological collapses (grid failures, unexpected environmental consequences such as massive algal blooms or toxic waste excursions) because everything is very tightly managed

· Perhaps not; technological innovations may be made elsewhere, not in oil tech.

· Disagree, even with greater efficiencies oil peak will be reached within next decade

· agree, but by then petroleum already would have begun to be irrelevant

· not likely with oil assumption but with alternative forms of energy and use of energy; growth as business as usual scenario 

· china and India  press this before 2050

· Moderate to high economic growth with recessions caused by disruptive technology shakeouts

· Yes, economic growth still expected to be moderate to high 

· Technology does not solve problems: it continues having problems of economic instability and low global growth.

· Agree, although this scenario is not plausible as a separate one. Should be linked with the 

· depends on consumption scenario China and India

· OK. However, the economic dynamics will change significantly as blind consumerism is replaced by quality of life as a/the major driver.

· Disagree, too much inertia even if we hurry. But we can survive this.
· New tech stimulates the economy. Lots of possibilities here. An apollo energy program. Unexpected breakthroughs like: Deep Earth Continuous Gas Generation, Cold Fusion, Solar Harvesting in the Sahara, Really Cheap Electrolysis, Simple Albedo Modification, Space Elevators
Scenario 4: Political Turmoil  Low economic growth, recessions/ depressions

· Definitely. High oil prices and volatile prices mean economic decline

· Agree + strong oil price volatility

· Disagree, as technology will make up for it.

· unequal growth of countries from high to low and depression; the mean figure not a good measure of the situation quality globally

· Agree – second most plausible scenario

· Unlikely. Many of the major 1st world economies benefit significantly from war and arms build up. Indeed their economies will flourish, hiding the negative impact on the poorest communities. 

· Not if political support is directed towards environment - balance in this regard, yes, if directed solely to economic growth

· A given, unfortunately.

· It will depend on the changes done before this happens.

· Likely

· Worse. Nuclear materials to sub national groups, from dissidents to drug salesmen. After one first use... logic does not justify faith this species is immune to extinction.

· Agree , with oil disruptions

· Scientific development not directed at energy issues

· China enters serious recession due to high oil prices and their low economic output per gallon. Liquidates US treasuries, sending US into serious inflationary cycle. Global economy destabilized
· It will depend on the economic feasibility of new technologies. If oil doesn't have a substitute, it will be available in mid west more than in the rest of the world. Then an international political crisis will arise. 
· One might question - even if cynically. whether political turmoil leads to recession everywhere, see the phenomenon of war profits, war business etc 
· Politics can screw it up. Why can't politicians see we need a cohesive energy program, NOW

2.02. Demand - per region and/or economic grouping (qualitative) Oil intensity to Economic growth is on the decline. The oil prices are also not expected to go up all the time as other viable and economic energy sources may become available by 2020. 

Scenario 1: Business as Usual: China and India continue to drive prices and supply of oil

· Yes, Oil demands expected to be high from these countries 

· China and India do not lead the petroleum provision, but the demand
· developed countries too
· 2030 Agree
· Disagree. Social gaps need to be reduced
· This is silly. The US and industrial countries do this
· Partly agree- their influence in short term not as great
· China and India continue to drive prices and demand of oil
· At least until 2030
· They will continue to increase consumption
· Sort of. But demand rise is robust, global.
· Very likely
· As oil demand increases, the remaining areas with large reserves will increase in political power, but could also be come threatened by those struggling to gain long term contracts such as US, China, India, and Japan.
Scenario 2: Environmental Backlash Environmental action reduces demand mostly in Europe and US

· Environmental action may not reduce demand mostly in Europe and US
· Environmental action reduces demand mostly in Europe and US
· Niche markets would emerge in Latin America.
· Agree, but overall global demand reduction won’t happen as it will be absorbed by new economic powers in Asia and Latin America.
· Also in China and India, because of local environment problem
· Environmental action reduces demand mostly in Europe and US, and slows demand increases elsewhere
· Demand decreases only in Europe
· Agree, prices push the same
· But with spillover effects (technology transfer) to developing countries
· US environmental action will be weak to reduce the increasing demand
· Makes use more effective and supplies more diversified
Scenario 3: High Tech Technology advances affect mostly First World demand and usage

· Technology advances may not affect much First World demand and usage 
· Technology advances affect mostly First World demand and usage
· India would be one of these main countries.
· Agree – but there is a chance, that China and India are leapfrogging
· China, India, Japan, Korea, Russia, develop their own technologies for urban use
· No. China is comfortable with new tech. PV, Wind, Solar
· But with spillover effects (technology transfer) to developing countries
· Agree, with reduction
· Not necessarily. High tech developments spread fast today.
· Alternative technologies may penetrate to reduce oil demands stemming from energy security concerns 
· Disagree: Carbon capture and PV renewables are important for developing countries.
· Include China
· Plausible, but solely together with the 4th scenario 
· OK. They’ll reduce dependence on fossil fuels by 1st world economies. But, they’ll also stimulate dramatic growth (from low bases) across the developing world.
· What new tech? Demand will far outstrip supply.
· Physically impossible
· Unlikely!!!
· Unlikely

· Disagree to some extent - even with major new tech breakthroughs there will be a point where markets overreact to the evidence that oil reserves are lower than currently publicized

· High economic growth, accelerated phase-in of renewable energy sources by 2020 prevents major recession by oil and gas peak
· Questionable
· Best scenario
· As is the case now
Scenario 4: Political Turmoil Wars consume energy resources and prevent development of new sources

· Agree, except for saving / efficiency measures

· Wars consume energy resources 

· Wars consume energy resources and prevent development of new sources

· Disagree. As wars usually and/or always promote economic and technological growth.

· Disagree, war would encourage development of alternative sources

· Not significantly

· Agree, but wars also stimulate technological innovations which would take longer in peace time

· Disagree on development of new sources in Europe and US

· New resources will continue to be developed in spite of wars/conflicts. 

· Disagree. War may force the countries to resort to new sources/technologies

· Disagree. Conflicts in the developing countries might stir acceleration of development of new technologies

· Disagree. Wars always foster  R & D development

· Maybe, but the impact will be minimal on a global scale.

· Agree. Industry also runs unchecked due to poor capacity to develop and enforce regulation or offer incentives

· True for conventional energy sources, but may spur alternative sources

· War may spur new technology
2.03. Economies successfully adapt to factor of 50 percent increase in energy prices without undue inflation

Scenario 1: Business as Usual Not initially, but adjustments by 2015

· Never happen

· Gradual adjustments by 2020

· Agree. Energy cost has usually never been an obstacle to economic growth

· Happening already

· Adjustments for 2030

· Disagree: adjustment later compared to scenario 2

· Agree, process will be gradual

· Adjustments later, perhaps 2020

· In principal agree with all; but adjustments might be even faster

· Don't agree on inflation

· Seems to be happening “initially”!

· New investments are energy efficient, sunk capital (25 year old + plants) are not as efficient, over time the economies of the globe are becoming more efficient as old capital assets mature and are abandoned. The adaptation will be faster than 2015.

· Slight possibility

· Economy has adapted

· Possible

· Semantic problem. It's been a lot more than 50% in the past 2 years already, economically cost-able but bearable if politics fixed. Trend by 2025 is much more than 50%.

· It's mainly a question of price increases of fossil energies are part of inflation; I don't agree as the Bank of England does
· Not sustainable unless technology efficiencies
· I don't understand why, but the recent price run up in the US, $3 gasoline had little economic affect.
Scenario 2: Environmental Backlash: Inflation occurs but adjustments by 2020

· Disagree: adjustment occurs earlier compared to scenario 1

· Agree – for developed countries only

· Small inflation 

· 2025

· Or latter on

· 2010

· 2010

· There are inflationary regional particularities

· Not plausible scenario

· Disagree – little inflation will occur.

· adjustments faster due to better policy

· difficult to postpone so long

· Like 1, except adjustment to smaller GNP, depending on how scenario interpreted.
· Disruptive
Scenario 3: High Tech Prices moved lower by 2020 not requiring adjustment

· Can adapt by 2015 not requiring adjustment

· optimistic

· No, cost of energy increase may be slowed at best

· low probability

· Stabilized prices but not moving down

· disagree, not by 2020 but may be after by 2050

· Business is business, profits have priorities 

· 2010

· 2010

· Prices will not move lower, will continue to rise.

· Not possible due to increasing energy demand

· Disagree – prices will never become lower again

· Suspect the impact of more alternatives will be price stability rather than significantly lower prices.

· Emerging third world can jump ahead by adapting tech advances

· stabilization of demand

· more likely will be seen in developing world

· Technological advances shift demand from non-renewable to renewable energy sources

· No, there will be a kind of leap frogging by DCs

· Agree but it also affects 3rd world

· Not probable. Will also affect emerging countries soon.
· Oil, conventional gas still way up, but lower electricity & alternates compensate, economic leap on Schumpeter scale
Scenario 4: Political Turmoil: Inflation occurs as the result of both energy cost and conflicts

· No inflation as demand drops

· The economies do not adapt, disruptions

· Inflation is a good thing to those economies which benefit from it and a bad thing only to others; energy and conflict may be balancing factors of inflation! But globally I agree.

· 2030 Inflation would increase significantly due to war coupled with higher energy prices

· Agree – second highly plausible scenario

· In affected developing regions, yes. But 1st world economies will profit with little inflation.

· It will depend on the changes done before this happens.

· Very likely

· Prices up, money down, grim reaper visits everyone.

2.04. Changes in human values, wealth and expression of status

Scenario 1: Business as Usual Moderate to low

· Moderate to high conservation

· Medium

· Low

· Low

· Question is vague

· Renewables= wealth, security, health

· Mostly for developed countries

· This is changing in Kenya with higher levels of consumption on non-durables like clothing, holidays, electronics and investment

· Low

· High to selfishness, greediness, and individuality

· Lower

· Little

· Agree. Social gaps keep increasing.

· Chasm between rich and poor widens. Lots more poor people.

· Moderate to high at China and India

· 2010

· Values continue to deteriorate Rich get richer Consumerism defines status

· Extremely important. People consume according to their    ideas of what they "have to have.” The US with 5% of the world population    consumes 30% of resources.

· No. Current values promote quick gratification, Western accumulation of material wealth.

· Low

· Moderate to none

· Low
· Growth declines and reverses as scenario goes to 4
· In business as usual, values are as usual too
Scenario 2: Environmental Backlash Moderate to high conservation

· Yes this will happen because of prices

· Moderate to high conservation

· High

· The values are polarized regionally

· Agree, combined with new technology.

· Considerable change: moderated demand in developed countries

· Chasm between rich and poor widens dramatically

· Yes (definition of status undergoes change- luxury to efficient)

· Agree; disagree with conservation

· Important changes in the human values

· 2020

· Disagree - impossible

· Environmental values grow (at first) – little change in wealth and status dynamics

· Yes, small grouping of people on the planet.

· Not likely for long time despite backlash

· Moderate

· Moderate

· Don’t agree

· Depends on how/why. Naderworld could decay into neo-medieval and slow path to scenario 4.
· Moderate
Scenario 3: High Tech Moderate to high conservation

· Technology is key to conservation

· As result of  enhanced telecommunications – thus environmental education - world can moderate consumption

· HIGH revalorization of human beings

· High to material welfare

· Depends on type of tech. And help of mass media

· High

· Disagree - impossible

· Significant changes: Quality of life values start to displace consumerism. Global communities collaborate in solving problems (mostly electronically) superseding national and corporate interests.  

· Unlikely

· Also possible

· Slight possibility by 2020, greater by 2050

· Likely if technologies allow for adjustments

· Vast increase in income possible, and, more important, reduction in fear, if education as well as energy tech is advanced, paid for
· Some adjustment still needed around 2015
Scenario 4: Political Turmoil Little to none 

· Moderate to low conservation

· Perhaps to the worse, human rights threatened everywhere

· No, changes will be moderate to high

· Negative change

· High to straight religion or other fundamental attitudes

· Little

· Human values will become more divided based on political and religious, not necessarily economic factors.

· Values continue to deteriorate Rich get richer Nationalism and Consumerism define status

· Could decrease if countries in turmoil abandon technology

· Worsening

· Little

· Little to none remains. 

· Disagree - war/famine etc. Causes people to reevaluate priorities. Look at the effect 9/11 had on the people of New York. A move towards more value on families etc.

· Agree, except for a very few 
· Possible xenophobia, delayed horror if wars turn genocidal in backlash against WMD terror
2.05. Motivations, social purposes

Scenario 1: Business as Usual Economic and social status focus, expansion of Corporate Social Responsibility (CSR)

· Like until now i.e. Without change

· Economic and social status focus energy efficiency and conservation

· Global balanced development

· Making money, Stronger cultural identity (negatively manifested)

· Agree, without “expansion…”

· Increasing in Kenya

· In agreement but limited in the industrialized countries

· In agreement but only in the developed countries

· Agree, moreover ethics on the rise. 

· Limited social responsibility

· Disagree – what does it mean CSR? Which company claims to be socially irresponsible?  

· Agree

· OK. But what about conservation of economic and political inequalities and related control?

· Very small CSR implies voluntary, and these are notoriously: weak on the non PR front

· Agree will happen but will have low impact

· Slight possibility

· Moderate to low

· As a matter of image

· Only superficial changes

· Most of alleged "CSR" really means tighter corporate-government ties and increased corruption

· Very difficult

· When growth reverses, it gets to be more like Spengler or Toynbee on the way to scenario 4.
· Moderate
· Just let me live a good life, in this scenario
Scenario 2: Environmental Backlash Sustainable development energy conservation, environ-mentalist development paradigm 

· New economies will emerge but only because high oil prices will force that to happen

· Stronger cultural identity (positively channeled)

· Only 2050

· Motivated also by social tension and disparities within society

· Disagree – impossible at all.

· OK at first. But as movement gains power, changes to political power, moves to hype and hierarchies, and loses credibility (by 2015). Environmentalism goes through “dark age” for 20 years.

· Agree. Its not about being "environ-mentalist," it’s about    being a fully alive human being on this planet.

· Some progress

· Sustainable development , energy conservation, environmentalist development paradigm, Economic and social status focus, expansion of Corporate Social Responsibility (CSR)

· Economic depression will be hard on environmentalism

· Potentially increased social stratification from regressive taxation

· Possible
· Again, depends on who/why. Neo-feudalism or segue to 3 or 4 most likely outcomes.
· Their faith is probably unshakable, short of an ice age 

· If things get really bad, attitudes can shift- witness the support of environmentalists for fission electricity,

Scenario 3: High Tech Positive high tech meme epidemics

· Low to moderate confidence for high tech development

· Useful memes or mis-usable ones?

· Decrease in cultural identity  

· Only if the direction of the markets is modified on the basis of social criteria 

· Agree, put so eloquently…

· Developed world gets to transfer `cleaner’ technology to developing countries

· Perhaps yes

· No, the process is much more complicated that that

· Agree with first part. Why “meme epidemics?”

· Not likely

· Perhaps, you may call it like that “meme epidemics” but of little probability 

· Agree

· Agree. Global communities learn to do what needs to be done despite traditional political and economic institutions – they simply bypass them. They do so because they can and they care, not because of money or status.

· No, changes in this arena could bring about changes towards wealth with less impact on the environment - but usually within the realm of the super rich and those with and interest in conserving resources

· Acceptance of less is more with shortfall made up through tech advance

· Little to none

· High

· This scenario too has variants -- from the lack of fear liberating humans to a more human existence, to robotic sorts of existence.

· Disagree - still a measure of high consumption - gap widens

· Possibly very high, especially with powerful biotech 
· High technology increases the unemployment: increase of the social problems
Scenario 4: Political Turmoil Survival, security

· Disagree. Globalization, technology and economic wealth transfer and/or aid will assist in ending most wars, in order to resume equilibrium first and growth later.

· Stronger cultural identity (negatively manifested)

· Security, economic benefit.

· Agree, loyalty to same values

· Peace movements increase

· Loss of motivations and new social purposes appear

· Loss of motivations and new social purposes appear

· Agree – second highly plausible

· OK, but powerful players in 1st world countries (and multinationals) are motivated by increases in their wealth, power and control. 

· Agree, plus tendency towards self-reliance (e.g. Home generation, reduced consumption)

· Likely
· A mix of short-term terror and thoughts about the afterlife.
· What consequences if OPEC requires payment for oil in Euros? 
2.06. Global GDP/Capita

Scenario 1: Business as Usual

· Increase

· Little to none increase by 2010

· Will increase

· 9000

· Moderate growth

· 2%/year

· Rising

· Slight increase

· Increasing moderately

· Slight increase

· About same as today. Slight increase.

· $10,000 

· Maybe 7000$

· Global inequality increases

· Will continue to increase

· GDP/c increases slightly Gap between rich and poor increases

· Continue to rise but at lower rate

· $1,000 

· 5,000

· +3-4%/a

· Increase

· Declines

· Increase about 3%/year until about 2012-2018, serious recession, possible major political realignments afterwards make prediction difficult

· +3-4%/a

· +3-4%/a

· Slowing

Scenario 2: Environmental Backlash

· Increase

· Little to none increase by 2010

· Will increase slower

· 7000

· 1,5%/year

· Rising but not as fast as in BUSINESS AS USUAL scenario

· Slight increase

· Increasing moderately and more equal 

· Slight increase

· Decrease

· $8,000 

· Moderate GDP increase, and reduction in inequality

· Will go down 

· GDP/c increases slightly Gap between rich and poor increases 

· Starts to level out

· $1,500 

· 7,000

· +2%/a

· Sharp decline

· Same as business as usual

· +2%/a

· +2%/a

· Slowing
· Following Kyoto will be costly and probably reduce GDP/cap

Scenario 3: High Tech
· Increase

· Low increase by 2015

· Will increase faster

· 9000

· Potentially fast growth

· 3%/year

· Rising as result of higher productivity

· Moderate increase

· Increasing 

· Moderate increase

· Increase 

· $12,000 

· Investment to the technologies drive the growth, increasing inequality

· Will increase at a much faster rate 

· GDP/c? Iqol/c increases by 50% by 2020. Iqol = Individual Qualty of Life 

· Ethics debates

· Positive high tech meme epidemics,  expansion of Corporate Social Responsibility (CSR)

· I only wish

· See above -- though we become free, ala Maslow, to focus on broader measures of human well-being.

· Singularity religions?
· Tech will accelerate GDP

Scenario 4: Political Turmoil

· Increase

· Down from current level

· Will eventually increase

· Decline

· Minus5%/year

· Falling, especially in developing countries

· Moderate fall

· Decreasing

· Moderate fall

· Decrease 

· $7,000

· Decreases due to war, terrorism

· GDP/c increases slightly Gap between rich and poor increases  

· Sharp decline

· $500 

· 3,500

· Decreasing

· Temporary

· Decrease

· Decreases

· Potentially catastrophic global depression


2.07. Possible price of oil in 2020 (in today US$) 

Scenario 1: Business as Usual Around US$ 50/barrel

· But well 100

· Around US$ 80/barrel

· Rather higher

· More of $100 

· Disagree: over 50 US$/barrel

· Disagree, at least US$ 100/barrel

· 100

· 80/90

· Higher than above

· $250/bbl

· Disagree $70 /barrel

· Around US$100/barrel

· US $50-80/barrel 

· US$90 

· Around 90 US  $/barrel 

· US$ 150/barrel due to increasing demand

· Disagree – around 150

· Higher

· Ridiculous when it's already $60 now

· Disagree -will be higher

· Disagree - expect $75

· US$ 120/barrel

· Unlikely

· Higher

· 180 USD

· 75

· Disagree - higher cost

· $80 

· 80

· Change - plus 100

· Around US$ 75/barrel during 5 year transition, then around US$50/barrel

· Possible

· More likely 100

· 150

· $50 is last year! Don't know. $100-$300 is possible. Don't laugh -- $8 a gallon is not so out of sight, prices MUST go up enough to reduce demand.

· 100

· 120, but it is dependent of the amount of rent skimming by user countries via carbon trading fees
· Much higher 100-150
· $75 per barrel

Scenario 2: Environmental Backlash Over US$ 100/barrel

· No. $300 to $700 per barrel

· Over US$ 100/barrel

· Agree

· 60

· Disagree: as long as taxes and emission prices are excluded, oil prices will be similar to scenario 1

· 120

· Higher than above

· Above $50

· 120 - 150

· 200/barrel

· 150

· 150

· Yes, IF carbon taxes are included in that figure

· More

· US$50 

· Over 150 US $ per barrel  

· Disagree Implausible  scenario

· Too low 3x that much by then

· The likely price deck, as current investments are based on long term $45 or $50 oil.

· US$ 300/barrel

· Higher

· 220 usd

· £150

· 150

· Change - plus 100

· Permanent effect

· Probable

· 100

· More like $100. Demand reduction offsets scarcity, again depending on who/why

· Possibly lower

· Below US$ 50/barrel
· 100-150

· $85 per barrel

Scenario 3: High Tech  Below US$ 50/barrel

· Over US$ 50/barrel

· Agree

· Disagree. Still over US$ 50/barrel

· Perhaps not much below

· 45

· Don’t know

· More of $100 

· Disagree, at least US$ 100/barrel, energy cost will continue to increase even with leaps in technology

· 100/barrel

· 80

· 80

· Disagree60/barrel

· More likely at around US $50/barrel

· Agree in 2050

· Around 50 US $ per barrel 

· New technology far away for this development. 

· Implausible – oil will be at 100 US$ but less demand

· Disagree

· Maybe $50

· 100 usd

· Change - plus 100

· 50

· Unlikely

· Possible, but lower probability than over 50

· $50 

· No, higher

· US$ 100/barrel

· 120

· 90

· Disagree - expect $75

· $65 

· 50

· Not likely

· Possible

· Like 1 or higher. The economy survives it, but with lower interest rates and ways to survive it, we can have higher prices.

· Higher than this
· Around US $75/barrel for 5 years during transition then below US$15/barrel
· $65 per barrel

Scenario 4: Political Turmoil Over US$ 125/barrel

· Over US$ 120/barrel

· Agree (in SR)

· 60

· 150

· Higher than above

· $60 

· Over 150

· Maybe

· 200/barrel

· 150

· 150

· Over US$150/barrel

· Above 150

· More

· US$140 

· Over us $ 150 per barrel 

· Highly plausible – then oil also at 100 US$ due to the efforts by the developed countries to decrease oil dependence 

· 250 usd

· Change - plus 100

· 200

· Why not

· $200 

· US$ 500/barrel

· Not very possible

· 200

· Possible

· $140 

· Lower

· 150-200 and more due to disruptions with Arabic countries

· Like 1
· Possibly over US$ 200/barrel for a few years
· $90 per barrel
2.08. Environmental movement impacts


Scenario 1: Business as Usual  Some impact. Irregular focusing on legislation and treaties

· Environmental movements will not impact energy markets

· Some impact on coal mines and nuclear facilities. 

· Environment accident will be key driving force

· Little impact

· Agree/ price incentives of high oil prices is crucial

· Increased international legislation and treaties

· Little impact 

· Warming REAL and Much” Worse”/Faster

· Local and regional environmental concerns may lead to some impacts 

· OK. Also misinformation blitzes when it suits 1st world and multinational interests.

· Building of skills and pilot projects one of the major critical paths but too little too late

· In Europe

· Much more widespread consumer awareness of energy-related environmental concerns even in this scenario

· Agree, also subversion by oil companies and governments

· Increasing impact

Scenario 2: Environmental Backlash Larger impact on regulations and treaties. International coordination of strikes on fossil fuel key points
· Strikes in terms of destroying infrastructure I would consider unlikely, rather strong boycotts, blocking of infrastructure or transportation lines (e.g. For nuclear waste)

· Larger impact on regulations and treaties in particular on nuclear related facilities.

· I suppose neither strikes nor too militant actions will have much success. Soft and symbolic actions are much more efficient.

· Disagree: major strikes will not be supported by environmentalists as these strikes would result in environmental damages

· I agree with the first part of the statement. Pressures will come from consumers claiming to the producers for their responsibility

· Agree on first statement. 

· Agree, but alternative sources as well on focus and slow acceptance of the merits of remedying coal and fossil fuel environmental impacts by new technologies

· Some impact

· Partly agree: but no international coordination of strikes, probably local

· Environmental movements is non-violent (through boycotting)

· Disagree – the impact of environmentalists will not increase

· OK – what do we mean by “strikes”? Violence will be counterproductive, but alternatives are fairly ineffective.

· Clean coal technologies

· Not probable
· Could be severe particularly if there is environmentally oriented violence against oil companies 
Scenario 3: High Tech Full range of cooperation with high-tech and environmental movement to various forms of resistance

· Full range of cooperation with environmentally tender high-tech

· Wishful thinking, but I agree

· In agreement with "key subjects"

· Technology can help, environmentalists movements – no. 

· OK. But more than “resistance”, wide range of productive activities – solutions, innovations, mass understanding of issues.

· Both groups may follow an independent path that overall promotes lower dependence on traditional energy sources

· Disagree - there will be (real or unreal) environmental concerns regarding new technological advancements

· Disagree as to degree of linkage

· Would be nice

· Agree, but serving economic interests

· Partly agree - I think hightech and environmental movement will partner in this scenario
· Is there a possible anti-technology movement waiting in the wings?
Scenario 4: Political Turmoil  Focus on environmental security issues

· If the wars are serious the environmental questions are not a priority

· Agree. Reduction of obvious targets (protect nuclear sites and big water dams, nuclear proliferation etc.)

· Perhaps in this scenario there will be no environmental movement at all.

· Ignore environmental issues

· Weak movements

· Disagree, environment will come second to energy access issues

· Not exclusively

· In rich countries; in poor countries “failed states” are not able of any reasonable and efficient action

· Focus on controlling vital issues, e.g. environmental, energy, religion, social government system etc.  of one’s own life sphere

· Disagree: why environmental security; if environmental deleted: agree

· Disagree – in the era of conflict more stress on overall security 

· OK.  Also distorting info on energy issues to justify military and subversive activities that suit 1st world and multinational interests.  

· Focus may not be the right word.  It may be hard to achieve focus given the turmoil

· Change - war causes environmental damages

· Probably just security

· Probable

· Big mess

· Agree -- like nuclear cleanup and extreme-biology.

· Some but mostly personal survival


2.09 Key environmental events/developments

Scenario 1: Business as Usual  Many environmentalist accept nuclear power as counter global warming alternative

· Again, environmental movements won’t change things

· It will be controversial, with very different national discussions

· Some environmentalist accept nuclear power as counter global warming alternative

· Environmentalist would pursue renewable energies.

· Agree. Specially is safer nuclear technology is certainly to be developed.

· It could be but I am not very sure

· Many people, but not many environmentalists

· Disagree, uncontrolled energy consumption is just as bad for global warming, irrespective of source

· Never. Wind power cheapest /  >100’000MW new installations/a

· The environmentalists would not accept the nuclear energy

· I don’t think so, nuclear power remains very controversial and emotional issue

· Agree with fusion development but not if fission power (III generation or present type) is concerned

· No, the technical problem associated with acceptance the fission is enormous

· Not really. But global warming pressure keeps on increasing  

· Solar writ large and perhaps LENR’s,ZPE – NOT CONVENTIONAL NUCS..

· Not many environmentalist, but probably many countries

· Difficult

· Nuclear power will only play a marginal role in meeting power requirements

· OK – but reluctantly since proven examples of misinformation have minimized trust in authorities. 

· This would stimulate business as usual, and lead to disasters    more quickly

· Agree, waste is the issue

· Not relevant, timeline too long, economic problems more likely

· Not the majority

· No, efficiency promotion

· No, not accepted but implemented anyway

· Change - not possible

· Possible

· Disagree. This is more likely if technology tempers concerns about nuclear

· Happening now. Unpredictable, as CO2 news versus bad nuke news both come in.

· Possible

Scenario 2: Environmental Backlash Nuclear power plant accident in India pollutes Indian Ocean

· They contaminate the neighboring lands

· Disagree. Given that new nuclear safety standards will be globally implemented.

· I would use this kind of disasters for the construction of wild card scenarios. They have too large impacts. But maybe, the second scenario is a wild card scenario?

· Nuclear developed in limited region

· Or worse

· Severe impacts of El Nino-related events, intensified by anthropogenic climate change, (forest fires in tropical forest areas, drought and famine in South Asia and American Midwest, severe floods on West Coast of US and Thailand, causes global outcry and global political momentum to curtail fossil fuel emissions

· Little probability

· Might occur (This could happen in any scenario)

· Agree, could well happen

· No accident necessary. Nuclear is dangerous and too expensive.

· Possible

· Increased acceptance of nuclear as `clean’

· Improbable but not impossible. Strong measures of security

· No, they would be closed

· Can happen in India as well as in any country with questionable security discipline

· No, because the dangerous plants of fusion would be closed

· Perhaps, but other sources of pollution become more critical

· Nuclear power plant accident as a result of green strike in India pollutes Indian Ocean

· Accidents but no significant pollution

· This is absolutely baseless. Unjustified to peg future accidents to any specific country 

· Probability of Accident same for US.

· Partly agree: there may be some kind of nuclear accident. At least as important: regional extreme weather events, triggered by climate change

· Not necessarily

· It will most likely to happen in the East Asia or Ex-Soviet countries

· Nuclear plants in India will operate safely 

· I do not understand why in this point predictions of events, almost “fortune-telling” replaces prediction of trends/processes 

· Disagree

· OK – Environmental movement cashes in & gains large power base.  5 years later, hype is exposed, and power wanes.  Baby of environmentalism is thrown out with bathwater of hype.  

· Lots of death and suffering, and the end of the nuclear dream    world

· Maybe

· No, lack of clean energy supply to poor people

· Hope not

· Disagree, for most backlash versions I can envision. Would cause anti-nuke not systematic environmentalism.

· Not likely
· Increasing number of Katrina-like hurricane and other natural disaster create a momentum for a more rigorous post 2012 Climate Change regime. 
· One key development would be the wholehearted support of environmentalists for nuclear power- seems that a trend in this direction is already beginning.

Scenario 3: High Tech Environmental-High Tech Summit

· Why?

· Good idea

· Technology resolution

· Benefits of new technologies demonstrated

· Unexpected environmental consequences (such as massive algal blooms or toxic waste excursions) because everything is very tightly managed

· Wishful thinking, but I agree

· Agree, focus will be on reduction of global energy consumption rather than environmental friendly sources

· Dynamic growth in ecological technologies (renewables, efficiency)

· More nuclear (modular) facilities built

· Recommended

· Possible

· Not necessarily

· Perhaps, but what will be the impact of that event/process/institution?

· OK – but much more effective are many ongoing discussions (mostly electronic) among global communities of interest about local and global energy issues.

· Interesting idea

· Agree; but accomplishes nothing (good follow-up to Kyoto).

· Hmm. The usual maximum prestige summits seem to get in the way of reality, not help. What does help? Wish I knew. A thousand points of life, empowerment of creativity, etc.?

Scenario 4: Political Turmoil Pipelines and refineries attacked during political problems in Saudi Arabia and Nigeria

· Pipelines and refineries attacked during political problems in USSR and Middle East

· Likely

· This could / would happen at other focal points (Central Asia …) too.

· alternative source

· Likely

· Weak-points in electrical grids in US and Europe attacked. Disruption only temporary but population very alarmed. Momentum towards domestic energy independence and less reliance on gas pipelines, imported oil. 

· Terrorist attacks to nuclear plants in Europe and the USA

· Possible

· Possible

· Also possible in South America given the present political situations

· Agree, quite possible

· Likely

· In other places too

· Nuclear power plants in developed world targeted

· Not only there but everywhere in oil producing countries

· Alternate source

· Again. It is not prediction of events but rather of processes. For example, instead of the above should be: radicalization of young generations in the Middle East in their drive against Israel and the West

· OK – and 1st world political and multinational powers manipulate situation to increase control and wealth.

· Targeting of distribution systems to US and Europe as primary targets of political terrorism?

· Possible

· Likely

· Possible

· Agree and more similar

· Possible

· Agree, although incident could occur anywhere, including US

· One of many, many important aspects. But subnational groups shocking folks with a nuclear weapon is the big one.


2.10. Amount of carbon emissions (Nature processes 3 or 3.5 billion tons via trees, ocean algae. Today about 7 billion tons are emitted)

Scenario 1: Business as Usual

· 20 billion tonnes 

· 25 billion tonnes

· 15

· See IPCC “A1 or A2,” Millennium Assessment “Global Orchestration,” GEO3 “Market First,” (We already spent a lot of time thinking about this. Might as well use our results.)

· Disagree: about 15 billion tonnes in 2020(15gtc in 2100)

· Stable

· 8.3billion (1 billion increase per decade)

· Big differences of values in the scenarios seem doubtful to me; do not remember the actual figures now.

· 25 bill

· Disagree; 15 billion tonnes (in 2020).

· Cannot comment without a time-point

· Comment: Do you mean carbon or CO2? And by what time? Absolute numbers are thus difficult to comment on. Relation between the scenarios could be 100:60:40:110

· These are meaningless numbers, if not compared to current output, and the recommendations of the IPPC

· Not likely, economic collapse more likely

· Probable around 10
· Are you asking for peak emissions per year? Emissions in 2010 will be at 14 Ce (equivalent, LUC included); my guess is that the peak will be at about 15, in all scenarios
Scenario 2: Environmental Backlash

· 2: 5 billion tones

· 20 billion tonnes

· 10

· See IPCC B2?, Millennium Assessment “Adapting Mosaic”? (but not a very good approximation), GEO3 Sustainability First

· Disagree: about 10 billion tonnes in 2020(5gtc in 2100)

· Dropping slow

· 7.3billion

· More like 10 billion tonnes

· 10 bill

· Disagree.12 billion tonnes.

· Cannot comment without a timepoint

· Agree but it would lie between 5 to 10 billion tonne by 2020 (If there are other treaties like Kyoto protocol).

· 15 billion tonnes

· Disagree- expect not as much improvement ( 6-7 B tonnes)

· 10

· Too optimistic

· 10

· 75% of business as usual

· 15 billion tonnes. Extreme flexibility without destroying global economy requires tech advances

· 10
· 10
· The big issue is whether the US, China, and Russia adopt Kyoto goals.

Scenario 3: High Tech

· 3: 3 billion tones

· 20billion tonnes

· 10

· See IPCC B1?, Millennium Assessment “Techno Garden,” GEO3 “Policy First “?

· Disagree: about 10 billion tonnes in 2020 (5gtc in 2100)

· Dropping fast

· Guess 8 billion tonnes

· 5 bill

· Disagree.9 billion tonnes.

· Cannot comment without a timepoint

· 13 billion tonnes

· 50% of business as usual

· 10

· 10

· Agree but only after 2040-2050

· 20bt

· Too optimistic

· Basically just for aviation
· International laws that protect forests (as carbon sinks) are a possibility in this scenario.
Scenario 4: Political Turmoil

· 30 billion tones

· Probably very high since coal is the only viable alternative to oil. Natural gas will be too slow.

· 30 billion tonnes

· Not much more than in scenario. 1 because of decline of global economy.

· See IPCC “A1 or A2”, Millennium Assessment “Order from Strength”, GEO3 “Security First”

· Disagree: about 15 billion tonnes in 2020 (30 gtc in 2100)

· Uncontrolled

· 20billion

· Possible

· Disagree.23 billion tonnes

· Cannot comment without a time point

· Less

· 15 billion

· 20 billion tonnes

· 150% of business as usual (agree)

· Not likely, economic collapse more likely

· Agree but no as high as 30 because it depends more on USA and China, India than entire world

· 35bt

· Will not be as high as scenario 1

· 25 billion tonnes


2.11. Status of carbon sequestration, capture, storage, science, policy


Scenario 1: Business as Usual Some moderate progress

· Sequestration at larger generation facilities

· Agree(in Medium Term)

· Little

· Little

· Increasing pressure, due to green and ethical funds

· Sequestration is a niche, not A/THE Answer – much better approaches available.

· Disagree: good progress

· Agree – if “linear scenario”

· No change. This is a very limited and totally untried tech

· Disagree - slight progress expected

· The only real carbon sequestration technique is the one with by-products. The others (ocean and earth) are doing more harm than good

· The atmosphere is already polluted; don't pollute the earth and the oceans with pumping carbon; invest more in new technologies for producing carbon nanotubes and other by-products by carbon sequestration

· Yes, but not in developing countries

· Get real, just a distraction

· Good progress

· Aggressively perused

Scenario 2: Environmental Backlash Very aggressively pursued. 

· Carbon trading cost exceeding CO2 capture/ sequestration costs increase the latter
· Very aggressively pursued even at medium or small generation facilities

· Little

· Disagree – impossible to achieve

· No change. This is a very limited and totally untried tech

· The only real carbon sequestration technique is the one with by-products. The others (ocean and earth) are doing more harm than good

· The atmosphere is already polluted; don't pollute the earth and the oceans with pumping carbon; invest more in new technologies for producing carbon nanotubes and other by-products by carbon sequestration

· Moderate progress. Carbon trading cost exceeding CO2 capture/ sequestration costs increase the latter

· They will search for depullution more than sequestration

· Agree. But not enough to stop Little Ice Age.

Scenario 2: Environmental Backlash: Aggressively pursued

· Agree(in Long Term)

· Large scale, with high efficiency, low energy use

· Pursued

· Moderate

· Disagree

· Will reduce the cost of sequestration

· Moderate due to energy conservation

· The only real carbon sequestration technique is the one with by-products. The others (ocean and earth) are doing more harm than good

· The atmosphere is already polluted; don't pollute the earth and the oceans with pumping carbon; invest more in new technologies for producing carbon nanotubes and other by-products by carbon sequestration

· Agree, major utilities are looking to invest right now

· Moderate progress

· Science and storage advances; but policy non-existent.

· Not so much

· Moderately so. Solar, earth or space, could bypass a lot of this.

· Irrelevant

Scenario 4: Political Turmoil: Little

· There won’t be much Sequestration.

· Little

· Nil

· Agree – other security-related issues more important

· The only real carbon sequestration technique is the one with by-products. The others (ocean and earth) are doing more harm than good

· The atmosphere is already polluted; don't pollute the earth and the oceans with pumping carbon; invest more in new technologies for producing carbon nanotubes and other by-products by carbon sequestration

· Agree for progress in developing countries, India

· Little or no progress.


2.12. Key Technological Breakthroughs

Scenario 1: Business as Usual Nextgen Coal Plant, Nuclear Ocean and land wind farms, solar towers

· The terms are not such

· Just more coal use. Not much technological change.

· Off shore wind in Europe before 2020

· Nextgen Coal Plant, Nuclear, Ocean and land wind farms, Solar towers, Fuel cell, Hydrogen production

· IGCC, Off-shore wind farm, Distributed power generation

· Nextgen nuclear.

· Toward 2050

· No nukes, too expensive

· Probably

· Fission out, fusion yes

· And hydrogen cells 

· Plastic Nano PV, Genomic and artificial photosynthesis for H2, seawater AG biomass. Photocatalytric electrolysis of water, lenrs,ZPE

· Agree, but not all at the same pace

· Agree; but efficiency improvements missing

· Only solar seems to be feasible at the moment

· Return of the nuclear

· Breakthrough in power generation technologies.

· Agree – but only for changes in coal exploitation, perhaps more solar energy, wind energy – implausible.  

· Several breakthroughs are withheld by IP owners until they can maximize their market exploitation

· Forget the first 2 the others could help, if used with other    solar-based tech

· Disagree  - unlikely to generate levers for next generation

· Agree with all but Nuclear - believe we will find another way

· Smaller progress than indicated

· New concepts diffuse poorly

· New generation of nuclear power plants

· Possible

· New economic models which don’t need growth

· More nuclear power stations

· Agree, plus breakthroughs in hydrogen storage and use

· Possibly also superconductive energy grid, hybrid cars provide backup power for grid

· Agree over time scale of two to three decades
· Only wind -- a little for electricity and a lot from empty or useless declarations -- is a major part of present trends.
· They come, but maybe in the wrong places in this scenario
Scenario 2: Environmental Backlash Ocean wind cities (nanotech 3-layer sheets change photovoltaic efficiencies)

· This corresponds to the following scenario

· Fuel cell applied small towns (apartment flats, buildings) with high efficiency

· Breakthroughs in energy efficiency (buildings, traffic, greening of industry…)

· Hydrogen, IGCC-CCS, Off-shore wind farm, Distributed power generation

· Photovoltaic always limited by incident radiation. Next gen. Nuclear

· Solution of problem of continental grid dependent on intermittent solar and wind

· For 2030

· Possible

· Very likely

· In addition nextgen. Coal  incl., small scale local production  from gas ( incl. Hydrogen), i.e. Micro-turbines, fuel cells

· Agree, the nanotechnologies already has obtained it today

· Disagree: missing are - high improvements in efficiency on supply and demand side, building-integrated PV; carbon capture

· They are not the only technologies

· Advances in the biomass production

· Agree – but only for solar energy.  

· Hype culture results in several “false breakthroughs” being promoted – come back to haunt movement later.

· Maybe

· Smaller progress than indicated

· Distributed bio, solar and wind energy; Wind and solar thermal power; renewable traffic fuels

· Energy is not the only resource or environmental problem!!

· Also bioenergy

· Efficiency, biomass, solar and wind power

· Agree, plus significant use of biomass energy

· Photovoltaics are basically all or nothing. If they become economically important that makes the scenario "High Tech Economy"

· This is not the Nader I know. More likely would be technologies to drug people. 

· Possible 
· Also bioenergy
Scenario 3: High Tech Wireless energy transmission. If coal can be burned with low CO2 emissions, then US, China, Russia, Nigeria benefit

· I doubt wireless energy transmission

· Gasification of coal by combined cycle and sequestration of CO2

· In fact, I do not put large hopes in wireless energy transmission. I see rather hydrogen technologies here.

· Hydrogen, IGCC-CCS, Off-shore wind farm, Distributed power generation, Advanced nuclear

· Superconducting transmission lines probably a better alternative

· Solution of problem of continental grid dependent on intermittent solar and wind

· Disagree: I do not expect that wireless energy transmission will become viable until 2020

· Disagree, real breakthrough will be drastic reduction in energy consumption

· Wind power, solar dominant

· Doubt first statement. Agree second one.

· Agree, doubts about wireless energy other than sun

· Plus solar farms

· Partly agree: missing: hydrogen, fuel cells; superconductor lines

· Not seems to be possible

· Application of the biotechnology to the production of biomass energy

· Agree – only for return to exploitation of coal

· Cheap “Clean” oil from coal technology (e.g. SASOL)

· Likely emergence of other energy sources beyond oil and coal

· Energy is not the only resource or environmental problem!!

· Disagree - unlikely to be feasible. New technologies will include growing use of marine power (wave, tidal)

· Agree others but no wireless energy transformation

· Distributed bio, solar and wind energy; Ocean, wind, solar thermal and HDR geothermal centralized power; renewable traffic fuels

· Not likely

· Energy from space, Stirling solar farms, better batteries, true brain-like intelligence managing power grids, maybe Stirling vehicles, maybe carbon-tolerant alkaline fuel cells or truly solid truly proton-exchanging electrolyte fuel cells, plug-in hybrids

· Fuel cells widely used in rural areas

· Nanoscale energy storage in ultracapacitors or advanced batteries. 

· Cheap solar makes energy negligibly expensive
· The core hypothesis of this scenario, of a generic "high-tech economy" is seriously flawed. We already HAVE a high-tech economy. Multiple huge breakthroughs that would make the World economy overall much "higher-tech" than it is now are unlikely. The "Internet breakthrough" is given as an example. That doesn't quite fit the rest of the description of this scenario, but it is on a better track. It would be a good example for more specific scenarios, such as a 'hydrogen economy' scenario, i.e. consequences of a brake-through in cheaply generating huge amounts of hydrogen (but that might still require more breakthroughs, particularly in hydrogen storage) than the Internet required, which depended only on evolutionary improvements of telecommunication and microprocessor technologies). A 'breakthrough in photovoltaics' scenario might be more comparable. Or a scenario of "discovery of huge new oil reserves" in geologic formations that previously have been neglected as impossible or highly improbable locations for oil.
Scenario 4: Political Turmoil Military portable energy production, storage and transmission systems

· Massive power meaning?

· Concentrated in developed countries

· Disagree – for military purposes not needed, unless long terms “stabilization operations”; for civilian uses unnecessary  

· Processed foods and water storage break troughs have spin-off impact on famine and drought events.

· Energy is not the only resource or environmental problem!!

· WMD control
· Not significant

2.13. Artificial bacteria and other micro-organisms are created to produce fuels and chemicals by 2020


Scenario 1: Business as Usual 

· Likely

· Agree. First demonstration only 

· May not feasible

· By 2025-2030

· At best these guys use sunlight to convert discard into useful energy. They are limited to 1kw/sqm, as is photovoltaic. Can this ever be a significant contribution?

· Don’t know

· Unlikely

· Oppositions of oil companies

· Possible

· Likely by 2030 in commercial scale

· 2025

· Agree – not only for energy

· Very dream world

· Unlikely

· Possible

· Later year

· Moderately likely

· 2025-2030 more likely
· As Dr. Heineken says, by 1800. But scale and cost not enough to change awful trends in time, in present trends.
Scenario 2: Environmental Backlash 

· Some cases. Environmentalist split on the issues

· May not feasible

· Actions would be more aligned- agreement under conditions.

· Maybe

· Agree – split among environmentalists with no real impact on reality

· Unlikely

· Fully agree, preference to solar sources

· Creating new life forms will be significant concern

· Yes, depends on scenario. Not in Nader world.

· Large part of environmentalists positive

Scenario 3: High Tech

· Likely 

· Possible

· Likely

· Likely.

· Highly uncertain whether it could sustainability produce enough mixed alcohol fuel, for example, to power all the world's (plug-in hybrid or Stirling) cars. Great hope, requires creativity on a scale we haven't seen lately, but maybe doable.
· One possibility is the use of bacteria in down hole applications. They "eat" the thick residues and break them down into lower viscosity residuals
Scenario 4: Political Turmoil

· Not likely

· It wont happen

· Not likely

· Disagree. Again, wars may actually accelerate these developments.

· Likely in developed countries

· Disagree – conflicts may accelerate research on alternatives

· If major economies not in turmoil then this is still likely

· Unlikely

· Change - likely but for military purpose

· Disagree - turmoil not the critical factor

· Not likely.

· May be important to WMD development and control.

· War brings technological progress

· Likely


2.14. Main transportation energy sources

Scenario 1: Business as Usual

· Not likely

· It wont happen

· Not likely

· Disagree. Again, wars may actually accelerate these developments.

· Likely in developed countries

· Disagree – conflicts may accelerate research on alternatives

· If major economies not in turmoil then this is still likely

· Unlikely

· Change - likely but for military purpose

· Disagree - turmoil not the critical factor

· Not likely.

· May be important to WMD development and control.

· War brings technological progress

· Likely

Scenario 2: Environmental Backlash Mix of gasoline, electric, natural gas, biofuels, hydrogen

· Cars will be smaller, and may use natural gas. Otherwise, we will ride the bus and walk

· Hybrid will increase its share a lot Public transport with electricity

· Hybrids rule

· Hydrogen /fuel cell technology for private vehicles, Various forms of renewable-generated electricity and LPG for public vehicles

· Agree, more hydrogen though

· Mainly as the next 

· Agree – with biofuels

· Likely

· Agree but do not expect hydrogen or biofuels to develop as much

· Mix of petroleum based, electric, natural gas, biofuels, hydrogen; hybrids

· 5% private cars

· And hybrids

· Most probable

· Not even Nader could store enough hydrogen. Depends on sub scenario.

Scenario 3: High Tech: Electric vs. Hydrogen, new hybrids

· Agree. 2030

· Maybe the same mix as in the green scenario.

· Hybrid, hydrogen

· Broader mix

· Hydrogen /fuel cell technology for private vehicles, Various forms of renewable-generated electricity and LPG for public vehicles

· Yes, but more hydrogen

· Agree and more efficient public transportation and communication

· Agree, but beyond 2020

· Hydrogen will become an important source

· “Clean” transport fuels created from fossil fuels – reduces global dependencies. Later supplement hydrogen solutions 

· Hopefully, but likely to still have infrastructure issues on widespread adoption

· Mix of biofuels, petroleum based, electric, natural gas, hydrogen; hybrids

· A mix likely

· Electric or mixed biofuels

· Mix of gasoline, electric, natural gas, biofuels, hydrogen

· Likely

· Fuel cells

· Possibly flywheels utilizing advanced materials. Possibly personal mass transit making cars mostly obsolete

Scenario 4: Political Turmoil  Gasoline and hybrids

· Gasoline

· Alternative fuel with local supply

· More natural gas – based fuels than now

· Agree, with significant reduction in transportation

· Few hybrids

· And gas

· Disagree – conflicts in developing countries accelerate research 

· Major economies still likely to explore alternative energy sources

· Agree, plus biofuels

· Petroleum based, biofuels in small-scale production and use

· Donkeys, while it lasts

· Other forms of fossil fuel and nuclear
· Same as business as usual
2.15. Percentage of all new vehicles powered by hydrogen in 2020

Scenario 1 Business as Usual
· 5%
· Dream on
· Has to be too early. Think of the infrastructure requirements.
Scenario 2: Environmental Backlash

· 10%
· Zero

Scenario 3: High Tech
· 15%
· <1 Percent but these are largely experimental and are owwned by nerds
Scenario 4: Political Turmoil

· 0%

· Zero

2.16. Percentage of all new vehicles powered by biofuels in 2020

Scenario 1: Business as Usual

15%

Scenario 2: Environmental Backlash

20%

Scenario 3: High Tech

25%

Scenario 4: Political Turmoil

3%



2.17. Percentage of all new vehicles powered by electricity in 2020

Scenario 1: Business as Usual

5%

Scenario 2: Environmental Backlash

15%

Scenario 3: High Tech

10%

Scenario 4: Political Turmoil

2%

2.18. Percentage of all new vehicles that are hybrid in 2020

Scenario 1: Business as Usual

20%

I think that China will find its niche here. Simple electrics for their citizens-- then export everywhere
Scenario 2: Environmental Backlash

30%

Scenario 3: High Tech

30%

Scenario 4: Political Turmoil

10% 

2.19. Percentage of all new vehicles powered by gasoline in 2020

Scenario 1: Business as Usual

60%

Scenario 2: Environmental Backlash

25%

Scenario 3: High Tech

30%

Scenario 4: Political Turmoil

85%

2.20 Total energy efficiency gains 2006 to 2020

Scenario 1: Business as Usual

15%

Scenario 2: Environmental Backlash

20%

Scenario 3: High Tech

40%

Scenario 4: Political Turmoil

5%


2.21 Conservation gains from base 2005
Scenario 1: Business as Usual: Moderately pursued

· Major, 75% potential [or more] – with new techs.

· But gains undermined by vested interest misinformation

· Disagree- lightly pursued

· Not pursued

· Has to be aggressively pursued or it wont work, i.e. Trillion dollar advertising and marketing campaign in place to get us to consume more so anything passive will not make any impact

· Too optimistic

· As at present.

Scenario 2: Environmental Backlash Very aggressively pursued and forms of rationing and regulation 

· Electric grids more efficient, many innovations in batteries, some wireless energy transmission, little hydrogen

· They will be pursued, but not attained.  

· Not so aggressively…

· Sometimes based on inappropriate science/technology choices.

· Disagree - moderate

· In some countries
· Agreed... But this doesn't necessarily imply results.
Scenario 3: High Tech  Not pursued but realized by more elegant technological design

· Pursued 

· Pursued, too

· Pursued and realized.

· Disagree, conservation and efficiency gains a driving forces of technology development

· Pursued and realized by….

· Pursued

· New energy conservation technologies adopted 

· Disagree – both tendencies

· WOULD be pursued, but in objective scientific way as issues emerge, not in evangelical mode.

· Not likely

· Moderately pursued

· Not sure what is meant here but expect technology to play a role

· Big improvement but not called "conservation." Efficiency.

· Disagree - will be pursued as well

Scenario 4: Political Turmoil Not pursued

· Aggressively pursued

· Political instability translates into innovation

· No, moderately pursued

· Not actively pursued

· Slowly pursued

· Pursued

· Disagree - pursued 

· Moderately pursued

· Happens because of civic unrest

· A little pursued

· Disagree- turmoil slows it down only

· People will conserve bullets and money...
· Pursued aggressively
2.22 Energy Transmission 
Scenario 1: Business as Usual Electric grids become more efficient, some nanotech batteries, little hydrogen

· Distributed power generation could play important role

· Superconductors  more widely used 

· Unlikely

· Little

· Grid efficiency is already very high, distribution networks need improvement; basically agree

· Energy will be mainly locally generated, enabled by combination of conservation and solar writ large techs…

· Maybe until 2030

· Bad investment and most expenditure going on fuel will prevent proactive investment

· Not much net improvement under present trends. Under stovepipe engineering and management, the intelligent grid decays into an empty buzzword, changes in regulation haphazard. 
· Agree but moderate hydrogen
Scenario 2: Environmental Backlash: Electric grids more efficient, many innovations in batteries, some wireless energy transmission, little hydrogen

· It belongs to the following scenario

· Agree. Except for wireless

· Much de-centralization of energy infrastructures, therefore less energy transmitted

· Clean energy utilization will be accelerated China: clean coal technology 

· Solve problem of intermittent energy sources

· Little probability

· Disagree: no wireless energy transmission

· Agree but some improvement in hydrogen

· Decentralized systems

· Distribution efficient improvements, wireless transmission for some special cases 

· Disagree. Innovations hardly. No funds.

· Probably more hydrogen if used to store energy from fluctuating renewables

· No impact

· Maybe until 2030

· Agree, more hydrogen

· Perhaps in developing world

· Likely more than just a little hydrogen 
· Not in Naderland. Haphazardness of regulation would get even worse, unless you talk of "Tory environmentalists" (still not great optimizers)
Scenario 3: High Tech  Greater efficiencies in electric grids, new kinds of batteries, wireless energy transmission begins, some hydrogen cars

· Agree. Except for wireless

· Clean energy utilization will be accelerated. Renewable energy. China: clean coal technology

· Disagree: no wireless energy transmission

· No hydrogen

· Agree, but significant role for hydrogen

· Don’t believe so much in wireless transmission of big power and energy

· Agree, but not with Wireless energy transmission

· What is meant with wireless energy transmission? Rather superconductors

· Wireless transmission - very low probability

· Maybe before 2030

· Very high barriers to entrance and strong conservative element in the Energy business with vested interest in milking the system i.e. Enron in California gives some insight

· Efficiency in throughput per wire could increase a lot and -- more important -- ability to time-shift effectively and invest intelligently, to better use renewables. Earth-to-earth wireless power transmission, merchant hydrogen not real. 

· Greater efficiencies in electric grids, new kinds of batteries, some hydrogen cars
· Room temperature superconductors would help
Scenario 4: Political Turmoil Electric Grids moderately improved, military spin-offs for new kinds of batteries 

· Some improvements

· Regional solution for clean energy development, with local characteristics.

· Grids fragment

· Unlikely

· Little

· Disagree; conflicts would not man that military systems/technologies/etc. Would enter the energy sector; the conflicts in developing world would harm that world itself and, of course, the rest f the world

· Military expenditures slashed with collapse of US economy. Lower tech warfare. Maintaining existing systems extent of activity

· > 90 ghz transmission of power to remote points possible, but not enough to stop WMD ultimate outcome.
· Electric grids become more efficient, some nanotech batteries, little hydrogen
2.23 Geopolitics of war, peace, terrorism and changes emerging power dynamics

Scenario 1: Business as Usual OPEC increases political power due to dramatic drop in non-OPEC supply by 2015

· And the IEA?

· Yes, but this happens before 2010

· I am no real expert, but I suppose that no such drop happens till 2015.

· 2030

· There may emerge counter-policies from the western countries

· No, alternative energy sources will dilute influence of OPEC

· Agree, but substitutes to oil progress massively and undermine OPEC.

· Non-OPEC supply could even increase

· Don’t agree, non OPEC countries will look for alternative energy sources to avoid dependency

· Not really. Balanced seek between local and global power and interests.

· Globally distributed local generation will defuse these issues

· Agree, but later (2030)

· If this starts to happen, OPEC will be destabilized by (invisible mechanisms of) 1st world powers.

· Unlikely

· Unlikely, OPEC more likely to lose power as unconventional resources exploited, and alternative fuels become more common.

· Disagree- OPEC influence will lessen

· They'd try

· Likely

· OPEC may collapse due to political instability in Middle East

· OPEC dissolves

· Not probable

· Not exactly. When bigger, hungrier rates fight over cheese, even the cheese loses power. All lose power, shift to scenario 4.

· Very difficult to say, political clout?

· You are much too much inclined in the terrorist feature; The development in the WTO/agriculteral markets arena will be of much more importance

Scenario 2: Environmental Backlash: Green parties dominate European politics, increasing regulatory power

· Higher power, not dominating

· The point is, whether environmentally minded parties will dominate US and Chinese politics.

· Green parties also important in developing countries, including China, India, Brazil. 

· Not dominate, may increase influence

· No. All parties will be greener.

· Not likely, conservatives parties are still stronger than green ones

· Increased influence, but will not dominate

· Disagree, no sign of it, and it would be against the green world view

· Green parties increase strength …

· Green parties will not be dominant

· Agree: leads to less energy dependence of Europe

· Unthinkable and implausible – yes, even in studies of the future some ideas are (or seem to be) like that

· Until hype is exposed and credibility lost.

· Political-terrorism hits fossil fuel systems

· Likely

· Eco-terrorism will not take place on a wide scale (the environmental movement will be driven by global warming evidence). Political terrorism as per scenario 1

· That's one possible definition of the scenario. But what kind of greens?

· Possible

Scenario 3: High Tech: Political Transhumanists and technological optimists increase in power

· I regard Transhumanists as a fringe cult which can even spoil support for high-tech!

· Technology collaboration emphasized because of political pressure.

· What is political Transhumanists??

· Agree, possibly, very p.

· Hope so.

· Agree, large technological improvements reduce strong geopolitics of OPEC

· Slightly

· I do not understand term “political Transhumanists”

· Only partially

· Not really. Humanism and soft techs prevail 

· Agree with second half

· Giant corporations increase their political power

· Political global communities increase activities and effectiveness – redistribute power.

· Unlikely, fascists promising easy life will dominate and technology

· Not probable

· Slight possibility

· Disagree; would say instead that perhaps a new version of OPEC emerges comprised of countries that hold the new high tech energy resources instead, which then exceeds power of OPEC.

· Growing prominence of Transhumanists and folks who want fast deployment of everything may have actually reduced the status of high tech and deep science, reducing odds of this scenario. But it's a mix. Better dialogue and depth is crucial to a viable case

Scenario 4: Political Turmoil: Military industrial complexes, semi-regional trading bloc,

· Conflicts motivated by economic interests

· Agree, China is thinking of oil hub denominated in Euro

· Not probable

· Agree, and OPEC comes apart at seams.

· Conflict, fear breeds fragmentation, feudalism, death.

· Agree - maybe whole regions under warlords or military occupation

2.24 Conflicts and terrorism

Scenario 1: Business as Usual  Increasing diversity of groups and methods Regional war over oil, pipeline sabotage

· War for additional reasons (access to knowledge and water).

· Much less pressure on this, global peaceful trend

· Some 

· Possible

· Slightly

· War over oil will be between the Big Power and oil countries nor regional power, sabotage risk increasing

· Disagree – do not make myths of “terrorism”; it’s rather a local phenomenon caused by the errors of the West in the Middle East. Perhaps some terrorists groups might attack oil. Regional wars – plausible but also with participation of external big powers 

· Likely

· Partly

· Likely

· Possible

· Agreed, this is the trend. Also bad fluid coalitions.

Scenario 2: Environmental Backlash Some coordination between eco- and political-terrorism hits fossil fuel systems

· And nonfossil?

· Unlikely

· Since I regard eco-terrorism as counter-productive, it does not fit well into this scenario.

· Much less pressure on this, global peaceful trend

· Unlikely

· I strongly disagree: I do not expect major violence against fossil fuel industries as this would result in environmental damages that are to be avoided from an environmentalist perspective. Especially a coordination between eco- and political terrorism is not to be expected

· It’s hard to believe in conspiracy theory saying that environmentalists and terrorists would find each other

· Unlikely

· Can happen

· Coordination not likely, disagree

· Not really green peace and others become more effective

· Disagree, but some hijack of the eco-agenda by terrorists possible

· Terrorism eco-político exageration

· Disagree – Such terrorism would have been engineered by a sophisticated command and supported apparatus equal to the state power. 

· Any links (covert will eventually be exposed) between eco- and terrorist movements will prevent environmentalism gaining significant political power.  

· No, political terrorists. Who are you thinking about?

· Possible

· Targets for terrorists

· Don’t see likely

· And economic terrorists, with declining world economy most regions will be unhappy

· No, subject to stricter regulations

· If eco guys run the show, this may reduce.

· Possible

Scenario 3: High Tech  Dramatically increased surveillance and sensor systems reduce terrorist events and conflicts.

· No, terrorism will not be reduced by technology, but by changes in socio-economic conditions and values

· I do not believe that surveillance will work out. A better (but unrealistic) solution is total transparency of bank accounts…

· Much less pressure on this, global peaceful trend

· Scope for sabotage of complex systems increases

· The conflicts are generated by the benefit of the proprietors of the technologies

· Agree, without the word “dramatically”

· Agree, also more cooperation between vulnerable installations

· Perhaps would be desirable

· It changes the nature and occurrence of events but cannot prevent them

· Web monitoring, communication and surveillance become more efficient big-small brother work together for the good of all.

· Technology does not reduce the conflicts

· Disagree – the same surveillance system would be a matter of discontent between pro-democratic and neo-Orwellian political forces 

· Disenfranchised find electronic mechanisms to have their opinions/problems aired globally. Reduces move to violence, increases move to dialogue. 

· But terror tactics also likely to increase in technology sophistication?

· Agree that capabilities will exist, but may not prevent

· Partly

· Unlikely,

· Not sure

· More evenly distributed wealth reduce terrorist events and conflicts

· Agree but doubt effectiveness

· New conflicts emerge as morality questions surround new energy; terrorism incidents against new energy sources (esp. As the terrorists see their countries power dropping as the "New Energy OPEC" evolves) possible.

· Only human minds can truly reduce conflict. If technology is used to reduce the true living reality of freedom and spirit, it will prepare its own grave. There is a place for selected sensors, in their place.

· Some coordination between eco- and political-terrorism hits fossil fuel systems

Scenario 4: Political Turmoil  Several national wars over energy and water. New failed states, more terrorism. Water problems destabilize India and China, lowering economic growth, coal and oil demands fall

· Water crisis in other regions

· What’s with all the water questions? If you have cheap oil, you can get around water problems. Without cheap oil, everything is a problem.

· Several national wars over energy and water. In particular natural gas trade will be influenced

· Agree, except for China and India water problems.

· Partially Agree (Coal & oil demand may fall due to increase in energy efficiency)

· Conflict remain

· Agree, and much more…

· Possible but not probable

· Agree, with an exception of water wars between China and India. The main point of instability – Middle East and some of the post-Soviet energy-rich states. It would partly affect neighbors.  

· Successful parts (Cities, regions) of China and India will continue to grow (supported by 1st world interests), despite crises. Poor will just get poorer. Oil/coal demand will NOT fall.

· Resource wars are likely

· Likely, US could also breaks up, Some strong states going their own way

· Possible

· Agree and potentially far worse

· Agree to trend but not extent stated

· Agree esp. Water.

· With fragmentation and WMD, causes of war also fragment and multiply and grow increasingly incoherent and neurotic

· Exploitation of Antarctic resources

2.25 Oil and gas pipeline construction factors


Scenario 1: Business as Usual  Russia to Japan implications for China both tapping and investing in Siberia (Putin’s offer) Also Sakhalin Island off Russia's Pacific coast. US$7 billion Japanese offer for Taishet-Nakhodka pipeline.

· Canada to US pipeline with Alaskan oil as well

· More pipelines will be built, but Natural gas pipelines are more important than oil pipelines.

· Gas pipeline to Japan will not be constructed by 2020 since Japan has LNG terminal.

· What about the rest of the world? Central Asia / Middle East to Europe pipelines?

· Undecided

· Agree, and some others as well

· Other parts of the world integrate too ( e.g. South America )

· Little difference

· The days of large projects coming to a close, too little too late.

· Possible

· Yes, that's in the news.

· Possible
· Power companies are easy targets. Also gas pipleines
· Ask what would cause long term disruptions? Maybe viruses in oil.
Scenario 2: Environmental Backlash 
· Negative impact from pipe line take into account

· Disagree: environmental terrorists might attack representatives of fossil fuel industries, but not oil or gas pipelines (see above). A scenario based on environmental concern is not consistent with strikes against fossil fuel pipelines

· Unlikely

· Environmental terrorists will not be serious, coordinated threat, just isolated manifestation of frustration

· Not likely

· Disagree, rather: Less new development as less demand; reinvestment as pipelines on permafrost ground suffer from global warming

· Environmentalists will be non-violent

· No, political terrorists. Who are you thinking about?

· Possible

· Targets for terrorists

· Don’t see likely

· And economic terrorists, with declining world economy most regions will be unhappy

· No, subject to stricter regulations

· Again, if eco guys run things, I'd expect less.

· Possible
· Terrorists will try to find a high tech way to interfere with oil production, not just a blown up pipeline or two, but long term. How about a virus in the oil- pump gas and you get infected.
Scenario 3: High Tech

· Hydrogen yes (technologically interesting: LNG tankers? LNG pipelines?), wireless improbable

· What are the hazards of the wireless transmission of MW levels of power? 

· Disagree: wireless energy transmission will not play an important role

· Possible

· Hydrogen yes, wireless only for very exceptional purposes

· Less construction

· Fantasy

· Agree plus energy from orbit too

· Not likely

· Renewable energy grids, hydrogen, wireless

· Possible

· Less new pipelines needed, more ability to monitor pipelines, far less vulnerability to temporary events like Katrina (where 10% gas cutback caused price doubling).

· Maybe

Scenario 4: Political Turmoil  Political/conflict implication of pipeline deals, in particular in Indochina Peninsula

· A Global driven final solution to the Palestinian Nation State problem first; then talk about pipelines.

· Military attacks on pipelines, refineries, LNG terminals

· Also pipe lines trough Ukraine

· I do not think pipeline through Palestine and Israel will be feasible in next 10 – 15 years

· Conflicts, risks and opportunities keep on 

· Confused

· Most likely, but same could be said of all regions including US states, EU etc, the current USSR? Ukraine standoff is a example

· Yes, it would be a key part of the chessboard, but everyone would lose the game (low-level Nash equilibrium).

· Must be featured in this scenario. What are some possibilities? Oil antagonists, viruses in petroleum, infiltration of terrorists into the ranks of oil technicians and geologists, etc. 
2.26 Key Global/National Policies

Scenario 1: Business as Usual  Carbon trading, renewable portfolio standards, enhanced CAFÉ

· International deals wont change prices

· Carbon trading, renewable portfolio standards, enhanced efforts for increased efficiency

· Energy tax, Vehicle fuel tax

· Little probability

· Moderate

· Please explain “CAFE.” Agree with the rest.

· Work/support/”Unleash” “disruptive Techs”

· Most

· They talk about this stuff, and generate lots of laws, of marginal impact.

Scenario 2: Environmental Backlash: Carbon taxes (US$50/ton?) Product labeling, Tri-car fuels, legally binding renewable goals with subsidies and incentives for cleaner cars, stock market strategies, Alt. S&T Fund, global warming lawsuits begin with Greenpeace on Exxon

· Only in case of the following scenario

· Legal binding of renewable goals with subsidies and incentives for reducing more fossil fuels dependence

· Agree (I my book on wild cards I have a global warming class action law suit against the US)

· Agree; plus: removal of subsidies

· Disagree - impossible

· Agree on some

· Possible but probably not in a period of economic stagnation

· Personal carbon allowances

· Sounds like some of the stuff some folks might do.

· Possible, but a bit narrow

· Agree except lawsuit on Exxon.

Scenario 3: High Tech: International Solar Satellite Consortium, ISTO, S&T Fun

· International Solar Satellite Consortium. Construction of hydrogen society

· Solar satellites come after 2050

· 2030

· Agree. As a new form of energy, it will be necessary to have such institutions to improve the use of solar energy

· Energy tax, Vehicle fuel tax

· Disagree: solar satellites will not be a KEY theme of a technology based scenario

· Long-term

· Can happen

· Not before the fusion power commercialization

· Agree only with S&T funds

· Fantasy

· 2030 Agree

· Agree – but why only international 

· Many global communities practice activities NOT directly driven by global or national policies.

· Ughhh

· Accelerated demonstration and dissemination of renewable energy systems

· Wish I could figure out ways to cope with all the many barriers. An international fund to support multinational research in technologies for a sustainable future could get huge value for money, in principle, **IF** run competently -- which is not easy.

· Maybe

Scenario 4: Political Turmoil  International systems lack support

· Plus space geopolitics

· Agree – only partial or bloc solutions – US, NATO, EU

· After enough damage, will to cooperate may increase, but risks throwing out tech and growth while tightening (as needed). Big risk as it goes crude.


2.27 Key Global/National Policies Major energy players (e.g. Will Saudi Arabia keep its dominance or will Canada challenge its position with the sand oil, and by what year?


Scenario 1: Business as Usual  Middle East increases its role in world affairs. US-Japan-China increase energy dependence

· Canada will never challenge Saudi Arabia. Russia and Saudi Arabia control oil. Russia and Iran and Qatar control natural gas.

· Orinoco heavy oils!

· Disagree. Venezuela and Canada (given their large proven XHO reserves, western hemisphere positioning and growing links with Asia) will play a bigger role.

· Middle East increases its role in world affairs. US-Japan-China increase energy dependence, Balanced among regional energy supply, OPEC will decrease it role

· The giant corporations act by means of governments of the USA, United Kingdom and Russia

· Disagree with first statement, agree with the second

· US will not be willing to increase its dependancy on the Middle East

· For the next few decades, yes; after the energy rift valley Canada may become a major player

· Agree, but military strategies may change the game

· Disagree with first part but Agree with second part.

· I agree. Brazil becomes exporter of ethanol.

· India will also increase energy dependence 

· Disagree – Middle East will become a hotbed of crisis – new generations are becoming more radical than they parents were and are – Hamas, Iran, etc.

· Oil sands will erode Saudi dominance, then oil shale (when economic) will result in global reshuffling.

· Agree except Mid East will decline cf  oil sands after 2020

· Possible

· Agree strongly, if "role" means oil supply.
· In business as usual, Saudi monarchy continues
Scenario 2: Environmental Backlash  Middle East decreases role with increasing roles from alterative energy tech from Europe-US-Japan
· Agree. Plus India and states in Africa.

· Agree; but include Venezuela and Canada.

· 2010

· Middle East decreases role with increasing roles from alterative energy tech from Europe-US-Japan 

· Not likely

· Agree as previous

· No decreases in 30 to 50 years

· I agree. Brazil becomes important exporter of ethanol.

· Agree - plausible

· 2020, agree

· Not really

· Certainly a factor that erodes importance of oil over time (decades)
· Depends on who is in charge. If like Chavez, they'll talk a lot and then depend more on Exxon’s re-de-privatizing the energy sector. 
· Recent power shortages are some kind of weak signal pointing in this direction, also the growing dissatisfaction of citizens with the ongoing privatization trend.

Scenario 3: High Tech US – Japan on nanotech, Space Solar Power, Hydrogen suppliers

· I consider space solar power highly unlikely, but technology dependence (US, Japan and Europe lead – in the long run

· SSP - See above (And nanotech is not as relevant here either.)

· 2015

· US – Japan on nanotech, Space Solar Power, Hydrogen suppliers

· Disagree: no space solar power

· Agree, plus Europe

· No, skeptic

· Agree (with the EU included)

· Likely to happen in the long run

· I agree. Brazil becomes important exporter of ethanol.

· Increased range of sustainable alternatives reduces energy dependencies, defuses current trigger spots.

· Nope Brain drain from US to China and India will continue, most developments will happen there

· Not really

· Agree - Geothermal Energy

· Possible

· Developed countries become key energy holders with the technology available, who then create a "New Energy OPEC" and retake power from Middle East in terms of energy geopolitics.

· China and US are best posed for leadership, with Japan and some European industry folks outside government influence next. H suppliers will have trouble collecting alms for their monasteries. But mid-tiers will increase % if agile.
· Agree except hydrogen suppliers.
· Will the US announce a "New Apollo Program" for energy?
· Canada develops its tar sands and becomes a top energy player on the international stage
Scenario 4: Political Turmoil Conflicts in Saudi Arabia, China, Nigeria, Venezuela could benefit Russia’s role.

· Conflicts in Saudi Arabia, China, Nigeria, Venezuela could benefit Russia’s role. 

· Russia would be harmed from the total crisis.

· Disagree. Socio-political conflicts only in Saudi Arabia.

· 2010

· Conflicts in Saudi Arabia, China, Nigeria, Venezuela could benefit Russia’s role. More regional relied energy supply, Russia balanced

· Russia likely to have its own conflicts

· Conflict with no winner

· Quite possible, another conflicts can happen in Central Asia

· There are no winners in these conflicts

· Agree – partly; Russia can be affected by the conflicts in the Caspian Sea Basin  

· Likely, would expect Venezuela to also have major role

· Possible
· No one will benefit. Russia is open to terrorists more than the rest of Europe.

· Managing such a fund to keep it agile, to avoid wasting all funds on vested alternatives or stovepipe groups, or on bean-counters who use a kind of numerical astrology, would be an enormous challenge. I know of no single gov't agency which has shown enough agility on its own, and Ford or GM also have had problems. We also need fuel-flexibility laws to create more competition in fuel supply, new US access to space, etc.

· What consequences of a fundamentalist government in Saudi Arabia?


2.28 Number lacking electricity in 2020 (today it is 2.3 billion)
Scenario 1: Business as Usual

· 2000 million (population increase)

· 2 billion

· 1.5

· 1.5 billion 

· Population growth in Africa likely to distort this statistic seriously

· 2 billion

· 1500

· 1 – 2 billion

· Urbanization to slums with some access to electricity continues

· 1,5 bill

· 1.5 billion 

· 1.5 billion

· Goals impossible to fulfill, superior to Johannesburg

· 1.5 billion 

· 0.5 billion

· More

· 2 B

· 3 Billion

· 1.5

· Maybe 1.8 billion. In this scenario, investments in helping people consume more energy will not be vigorously pursued after 2010.
· 3 billion or more

Scenario 2: Environmental Backlash

· 1 billion

· 2 billion

· Disagree. Should be lower.

· 1.5 billion

· 1.5 billion

· Lower

· 1000

· Agree, with growth of local solutions of electricity production in small scale 

· 2 billion 

· Goals impossible to fulfill, superior to Johannesburg

· 0.5 billion

· 2 billion

· 2B

· 1.7 billion

· I'd guess 3 billion, at least if it's Naderland.
· 3 billion

Scenario 3: High Tech

· 0.5 billion

· 1 billion

· Less

· 1 billion

· 500

· 1 billion

· Goals impossible to fulfill, superior to Johannesburg

· 0.2 billion

· 2 Billion

· 1.6 billion

· Maybe 0.8 billion. This is not cheap stuff, and it takes some time, and people are being born most often exactly where electricity is unavailable. Still, 0.5 billions seems a reasonable target, well worth trying for, if we can do the other stuff too.

· More

Scenario 4: Political Turmoil

· 2.5 billion

· If they survive

· 2.5 billion

· More

· Disagree. Should be lower.

· 2 billion

· 2 billion

· 2,3 billion

· 2,0 bill

· 1.5 billion.

· 5 Billion

· Population growth will continue at unsustainable levels, leading to a post 2020 crash.

· 2.3 billion

· Agreed. Until the number of humans starts decreasing.

· 2 billion

· More


2.29 Other economic elements to be considered for each scenario?

Scenario 1: Business as Usual

· Deceleration of the strong economies

· Global economical crisis similar to depression of thirties of 20th century

· There will be economic decline in all scenarios

· Energy demand growing faster as other large-population third world countries economically go the way of China and India.

· Changing of economic mix, industrial mix, is very important factor for future energy demand, IT will be major economic driving force, Energy intensive products reach peak in 2020

· Population growth

· The water becomes commodity

· Water availability and cost increasingly affect geopolitics

· Steady Cost reduction in renewables More expensive transports

· Increased role of India in energy demand And increased role of China

· Possibly other forms of dependencies  between different countries

· Flow of migration (force labor)

· US $ VS. EURO VS…

· High social pressures

· High social pressures

· Use of non commercial energy which constitutes about 35 % of the primary energy basket in India 

· Development of population; demographic change

· Increasing awareness on energy crisis

· Population, peasant population

· Importance of dollar in international economy

· Economic development/social transformation will accelerate electrification and provision of electricity to all

· Possibility of financial turmoil

· 1st world economic dominance grows

· Global unemployment rises

· Costs of climate change and biodiversity decline

· Increasing costs of Energy and resources diverting capital away from long-term projects

· Antarctic exploitation

· Ability of oil companies to transfer to other energy sources

· Over-reaction of markets to reaching "peak oil"

· The US fiscal deficit that can not longer be sustainable affecting the rest of the economies

· Birth rate

· See Feierabend's classic book on the "J curve." The 2010 shift in trends is apt to cause more political changes than people expect. Part of how we get to scenario 4 and messes that get in the way of growth, unless progress (scenario 3) is far more visible

· Demographic factors; turmoil in providing age security systems

· Geothermal

Scenario 2: Environmental Backlash 

· Return to spiritual values that require much less material.

· Europe is the one that will first embark on renewable resources exploitation together with the alliance of other small countries that would be used as models.

· Environment will be a lesser issue for fast growing emerging economies.

· IT will be major economic driving force, Energy intensive products reach peak in 2020, but with clean production, Carbon capture and storage will increase energy use

· The ongs responds to interests of groups that are excluded from the power

· Environmental lawsuits related to energy use, e.g. Against US could affect economy negatively

· Moderate social pressures

· Moderate social pressures

· Implausibility. Environmental movements are losing the momentum. They were a kind of “mutation” of the leftist ideology. Now they are much more diversified, and subsequently, weakened. This process will be continued.   

· 1st world economic dominance grows, but less

· Costs of climate change and biodiversity decline

· Apply a price to natural resources

· Move to localization and

· Biofuels

Scenario 3: High Tech

· Economic countries clusters of co-operation may emerge, and a new type of allies of advanced technologies may apply powers to the outsiders

· Technology will make global economic growth easier for most countries to achieve.

· IT will be major economic driving force, Energy intensive products reach peak in 2015, but with clean production, Carbon capture and storage will increase energy use, but much less then scenario 2

· Se impone un criterio de necesidad sobre el de propiedad para la difusión y uso de nuevas tecnologías

· Economic gains to be made from productivity improvements

· High social pressures

· High social pressures

· Genuine redistribution of wealth generation processes across planet. Poverty decreases and  quality of life improves globally

· Virtual happiness

· Costs of climate change and biodiversity decline

· Gated communities - the techno divide

· Solar biofuels & geothermal

Scenario 4: Political Turmoil 
· Some third world pockets of war and economic backwardness.

· Water availability and cost become source of conflict in itself

· Political pressures in some parts of the world could result in economic gains in other parts (from energy supply)

· High social pressures

· High social pressures

· 1st world economic dominance grows the most

· Costs of climate change and biodiversity decline

· Antarctic exploitation

· Survival mode

2.30 Other environmental elements to be considered for each scenario?

Scenario 1: Business as Usual

· Water crisis on the global scale

· Acceleration of the poles warming

· Water arable land

· Environmental restrictions imposed by OECD countries on agricultural imports 

· Water availability, quality and cost

· Hurricanes and climate change damages

· Urban environmental degradation more pronounced because of the growth of megacities – resulting in more legislation Conflicts around available energy resources

· Forests destruction and air pollution

· Climate change Emissions of cfs Pollution 

· Commensurate levels of awareness amongst populaces

· BIODIVERSITY WORLDWIDE  INCREASING IMPORTANCE 

· Climatic disasters High biodiversity loss

· Climatic disasters High biodiversity loss

· New government policies and regulations

· Soil loss, salinity and erosion lowers food production, ecosystems lose viability

· Urban air quality getting worse under BUSINESS AS USUAL

· Oil and gas leaks and accidents

· Climate change effects on coastlines, (i.e. Major cities) species, (food production)

· Potential massive environmental changes - e.g. Shutdown of Gulf Stream.

· Air quality

Scenario 2: Environmental Backlash 

· Regulation of other dangerous elements for the atmosphere

· Clean energy options, and clean production, people will change life style

· Water availability, quality and cost

· Environmental lawsuits related to energy use, e.g. Against US

· Climate change 

· Climatic disasters lower biodiversity loss

· Climatic disasters lower biodiversity loss

· Emission from use of non commercial energy such as animal dung and wood 

· Removal of subsidies; change in people’s behavior

· Use of the land: feeding versus fuel

· Environmental issues will lead to clean energy technology development

· PETA like org established to aggressively stamp out energy waste

· Oil and gas leaks and accidents

· Urban air quality addressed through environmental rags

· Vision of general public towards environmental. Issues

· Preference to decrease pollution over carbon sequestration

· Less energy consumption through transport, ecosystems replenish themselves and become more productive

Scenario 3: High Tech

· Greater understanding of the behavior of the atmosphere and the seas

· Water availability, quality and cost

· Posibilidad de sacar de orbita satelites sin vida util.

· Very strong pressure for more environmentally sound technologies could spark large growth in certain industries

· Impact of nanotechnologies

· Climatic disasters High biodiversity loss

· Climatic disasters High biodiversity loss

· RF/EM pollution

· Oil and gas leaks and accidents

· Continued decline in ecosystems in techno poor regions

Scenario 4: Political Turmoil 
· Hurricane control with warlike aims

· Major environmental disaster caused by global terrorist movements.

· Water availability, quality and cost

· Political factors determine access to strategic energy resources (such as oil), Sabotage and attacks to major oilfields could disrupt supply

· Use of nano technologies for war use

· Contamination of soils by biological and chemical agents.

· Climatic disasters High biodiversity loss

· Climatic disasters High biodiversity loss

· Oil and gas leaks and accidents

· Archebacteria

2.31 Other technological to be considered for each scenario?

Scenario 1: Business as Usual

· Great changes in the transportation systems – preference of mass transport (super fast trains) to individual (cars)
· Recycle based material use will be considered
· Rapid advance of robotics/automation likely to benefit countries with declining populations
· Massive hvdcs
· Globalization could play a very large role in technological developments and standards
· Negative impact of weak property rights/security, Influence of inflation and high interest rates on access to finance for technological innovation
· Difficulty of certain technologies, like the nuclear fusion: all the high technology does not have equal possibilities
· Fusion
· OGM
· OGM
· Improvements in efficiencies on the demand side; probably fusion (high-tech scenario) 
· Nanomaterials, fuel cell and biodiesel developments
· Marine current power
· Business as usual must include the ongoing hunt for profitable energy sources, energy efficiency technologies, etc. As business seeks to supply a consumer demand to make a profit.
· Large-scale electricity storage
· Food, Iron, Copper, Phosphate, plastics, shortages in many materials. Loss of manufacturing and capability reducing ability of countries to make changes. Overspecialization and reliance on JIT with very little spares etc being kept
· Levels of government investment in low-carbon technologies
Scenario 2: Environmental Backlash 
· Use of solar energy as a key target
· Large-scale electricity storage
· Greater emphasis on ecological building and ecological city design reduces energy demand for transportation and building heating and electricity.  
Scenario 3: High Tech

· Very strong pressure for more environmentally sound technologies could spark large growth in certain industries
· OGM
· OGM
· Cold fusion
· Large scale offshore wind, modern biomass utilization are important
· Will accelerate the comment in column 1
· Very strong pressure for more environmentally sound technologies could spark large growth in certain industries
· Nanotech biomedicine
· Importance of biomass
· Off grid technologies will accelerate access to electricity to major chunks of population 
· Expectations for “techno-fix” solutions may prove disenchanting and disillusioning.
· This is the only scenario where indigenous technology solutions (including energy issues) will become a natural stream, as an integral component of global innovation.
· Virtual presence lessens demand for non pleasure travel
· Access to internet and increase in PC usage
· Direct conversion of the nuclear energy to mechanical and electrical energy
· Perhaps first promising nuclear fusion plant
· Use of technological fixes for global warming- changing albedo, sequestration

Scenario 4: Political Turmoil 
· Bio-war
· Bio-war
· Large-scale electricity storage
· Telecommunication technologies used to block access to energy supplies (e.g. Oil)
2.32 Other Geo-Political, War, Peace, Terrorism economic elements to be considered for each scenario?

Scenario 1: Business as Usual

· The US change of external policy that can affects oil prices
· Corporations more powerful than militaries
· Worlds transport system, i.e. Reliance on few critical choke points i.e. Suez, Panama, Straits of Homuz, etc.
· Distribution of wealth
· Conflict for the world-wide hegemony between China and United States
· Unemployment due to automatics/robotics and increasing machine intelligence capabilities leading to rise of Luddite orgs.

· Open religions integrated movements
· Open religions integrated movements
· ETHNICAL PROBLEMS IN US AND EUROPE 
· Risks from undersupply or interrupted supply of energy growing larger as economies modernize
Scenario 2: Environmental Backlash
· Return of anti-nuclear sentiment could block further development of nuclear technology
· Open religions integrated movements
· Open religions integrated movements
· Distribution of wealth
Scenario 3: High Tech

· Global dialogue and leapfrogging K-12 education in remote areas as important to sustainability as new technologies. 
· Would be curious to see if others touch on the "New Energy" OPEC that evolved from my answers to this scenario.
· Distribution of wealth

· Mining of near earth resources
· Open religions integrated movements
· Open religions integrated movements
· Improved (warfare) technologies could make impact of terrorism so much bigger
Scenario 4: Political Turmoil 
· Improved (warfare) technologies could make impact of terrorism so much bigger
· Access to new generation of weapons at low cost
· Open religions integrated movements
· Open religions integrated movements
· Changing economic and political scenario will largely impact energy issues, much beyond what meets the eye today.
· Very high probability of permanent political/economic/military instability in the Middle East.  
· Distribution of wealth
· Corporations more powerful than militaries
Other Comments (scenarios not specified)

· Social elements to be considered: Global population growth, Spread of western influence over India and Africa
· The scenarios are too optimistic. Breakthroughs are assumed. The possibility of a very near term oil shock is not considered. Given field declines, lack of discoveries, terrorism and political instability, I think far less desirable scenarios, occurring much sooner than anticipated, are likely. Also, the most likely scenario causing a drop in demand is not war, as assumed here, but rather a pandemic and resulting population decrease.
· Useless survey technique depending on fear-based assumptions. Should organize around a real goal, at least 2 kwe/person ASPA, and then recognize what is required to meet that goal.
· Failure of Social Security (social state)
· The US economic growth up to 2020    

· The US external policy in the Middle East that can affect in an indirect manner the oil prices.
· Population and income growth in china and India will require adjustments, with lower consumption of fossil fuels across all nations, due to interdependence.
· The scenarios read as though oil use will continue whereas I believe most developed countries are already moving away from such reliance. Technology leapfrogs in developing countries could also be factored in.
Appendix 4.3: Respondents Comments to Round 1, Section 3
3.1 Total from all sources

· Based on IEA

· To answer these questions I would consult with the scenarios of the IPCC, Millennium Assessment, and Global Environmental Outlook (GEO-3) 

· 3% annual growth in energy consumption will continue, especially because of demands of newly industrialized countries

· Will double

· Severe depression similar to break up of USSR will cause huge drop in energy usage

3.2 Oil (conventional ranges)

· World production will be flat, but will last a while.  We may see small declines in the next two years.

· Due to increased recovery factors with new more advanced technologies

· Assuming new oil discovery & enhance oil recovery 

· Will remain constant

· Huge demand destruction, private cars much fewer and much smaller. Conspicuous consumption bad for health

3.3 Unconventional oil from tar sands and shale

· Tar and share respectively
· Fuels like Venezuela Ormilusion will be relatively inexpensive to use in ships etc but Oil tars will be too costly from an energy point of view
· Will increase, but overall available will hold constant
· WILL INCREASE
3.4 Natural gas

· The production rates should increase by about 5% per year world wide.  But US declines will be troubling

· WILL INCREASE

· Will increase with off-shore discoveries

· Huge decline in regional supply causes industiral demand destruction, most industry moves to stranded Natural gas deposits and very little increase in LNG

3.5 Methane gas hydrates

· 5% of demand

3.6 Coal (conventional)

· Production should increase at about 5% per year

· WILL INCREASE

· Clean coal technologies

· Lack of investment and planning means that easily mined open cast coal will need to be replaced with underground mines, cost and difficulty will reduce tonnage

· Production to decrease with introduction of clean coal technologies.

3.7 Coal processes total from liquefaction, oxygenated, gasification

· Depressed economies and temporary enegry surpluses keep energy prices deflated

3.8 Nuclear fission

· Some new stations and old stations continue to be nursed but low energy prices and harsh economic conditions prevent investment in new plant. Industrial capability absent in many countries and not sufficient foreign financial reserves to pay for plant
· Technology will allow new plants by 2020 if wanted
· No major increase
· Some increase

3.9 Nuclear fusion

· Nothing there

· Some hope

· Needed also for space projects

· World just not investing enough NOW

3.10 Solar (Photovoltaics on earth, solar power towers, solar thermal, and space solar power)

· The wealthy will have their own power and cost will not be an option

· Will increase as we approach 2020

· Initiating exponential growth at the moment and with great ecological benefits

· The most development alternative energy

· Significant growth rates, but still small absolute contribution

· Some increase but wont stop economic decline.

3.11 Wind

· Some increase but wont stop economic decline.

· Hopeless

· Will become economically viable at many places

· Initiating exponential growth at the moment and with great ecological benefits

· Should be developed quickly

· Relatively easy technology and will fit in with Countries desires to create jobs and indigenous energy

3.12 Hydro

· Limited sites

· Will not increase due to environmental impacts

· Could be increased

3.13 Geothermal

· Relatively easy technology and will fit in with Countries desires to create jobs and indigenous energy

· Real CO2-Free

· ground source heat pump should be used widely

· Small

· Will increase where available (Iceland)

3.14 Tides

· Promising energy source

· Big schemes unlikely to come to much, besides with declining fishery stocks tidal areas probably more important in terms of eco system

3.15 Traditional Biomass and waste

· Some increase in Developed world increased focus on Forestry for land husbandry and rehabilitation

· Growth in waste use

3.16 Other biomass Methanol Ethanol

· Not a factor

· Decrease due to increasing food  and water problems

· Traffic biofuels, industrial CHP, municipal CHP

3.17 Others?

· Many of the items that mankind uses energy to produce now will use natural flows

Appendix 4.4: Respondents Comments to Round 1, Section 4

· A grand scheme like Apollo for energy 
· A successful post-Kyoto international agreement that really reduces GHG emissions to 1970 levels. 

· CAFE, appliance, and building energy-efficiency standards with teeth. 

· All vehicle license fees and insurance costs rolled into fuel prices, i.e. these are no longer based on flat fees but prorated on a vehicle/fuel-use bases, which would better demonstrate actual costs to the driver and provide a greater economic incentive to drive less. 

· A chip in a smart vehicle ID card or keyless entry device provides the fuel pump or the cash register at the gas station with the multiplication factors necessary to calculate the vehicle and owner/insurance-specific total charge. 

· Heavy-vehicle road taxes (also rolled into fuel price) that cover the true cost of wear and tear of roads caused by these vehicles and which would make rail transport more cost competitive. 
· Massive increase in government funded energy-efficiency and alternative fuels research. 

· Here are some: 1) education to raise awareness 2) significant investments in "what if" simulation and visualization software 3) re-adjustment of budgets for related basic scientific research but most of all: the passionate declaration and embrace of a mission to truly care about the future: the NOWafter, not just the HEREafter. 

· Seawater agriculture along the desert coastlines of the world (begin by planning salt-loving plants on beaches of areas like Somalia) could make biofuels competitive at today's oil prices. 

· Establish INSOLSAT for the coordinated development of Space Solar Energy systems as INTELSAL helped orbital commutations satellites. 

· Create a global R&D fund those technologies like carbon sequestration and space solar energy that are not likely to attract venture capital and/or individual government funding, but would be of value to humanity as a whole. –

· You ought to include some unexpected breakthroughs; e.g. albedo control and down hole tailored organisms for reducing viscosity of residuals. 

· Also a political blockbuster like OPEC denominating its oil sales in Euros. 

· And, an idea of international consort of energy interests informed by federal union, treaty and poll, as: The utility of the union to our (own) political Energy prosperity the insufficiency of the present confederation of Electric product and distributing utility to preserve that union the necessity of a governing personal private and secure energy accounting system, based on an Energy Standard, and a calorie based economy, at least equally energetic with the one existing, developing, and proposed, to the attainment of this object the conformity of the proposed [design constituents] to the true principles of Just Governing Energy System(s) its analogy to our own personal private and secure constituent state 

· Lastly, the additional security which its adoption will afford to the preservation of that species of governing system, to liberty, and to property -access, to energy system(s)account. 

Other comments 

· The most direct “Ocam’s Razor” approach would be to launch an all-out “Apollo Moon Project” style of program to achieve alternative / renewable resource enabled energy independence within a specific definable timeline, say 10 years, in which specific milestones can be defined as markerpoints within this program lifetime.   A major socio-political limitation to “grand scheme” programs is a lack (apparent or real) of specific markerpoints, i.e., initiation, deployment and endpoint strategies which can give clear, understandable, and if necessary, revisable goal thresholds by which the performance metrics of the program can be measured.    

· That being said, 3 specific points can be made to support the efficacy of such a program:

· There is considerable evidence that public acceptance of such a program is very high, both on “conservative” and “liberal” ends of the political spectrum.   This is a socio-political climate unique to this current time (among the general public), and has a very high probability of remaining consistent over the next decade, independent of the actual political orientation of the administration which may be in office.

· Hybrid economic development models, in which co-investment mechanisms between public institutions, and private ventures, are becoming much more acceptable, and within the scope of longterm feasibility than in previous times.   Furthermore, a highly granular, localized approach to developing energy related products and infrastructure is likely to become the norm, as opposed to the exception, in such future endeavors.   In short, we are no longer confined to the megascale, monolithic, “one solution fits all” paradigms of a previous era.   Specifically, in the context of this type of program, it may well be the absolute requirement that specific fuel and energy solution sets will be tailored to the resource, infrastructure, and “economic patterning” of specific regions which can most readily adapt to, and profit by, the solution sets rendered for and within that region.  This type of program can be dramatically catalyzed by aggressive tax credit and investment related incentives.

· Even though many of the technologies and development threads to be initiated in such a program (as listed below) date back many years, in some cases back to the mid ‘70’s, it is extremely important and relevant to note that the timelines to critical markerpoints in development and deployment are remarkably different than previous times, i.e., 10 years of development in current time is a much accelerated rate of progression compared to the same length of time from 3 decades ago.    This is primarily because of the synergistic interrelationship of various technical and scientific domains, such as materials science, biotechnology, chemistry, solid state physics, computing, systems engineering, and various other related domains which currently converge, in many overlapping examples, into what is now referred to as applied nanotechnology.

· It should also be noted that any comprehensive program initiated along these lines, as stated above in item 2, will in many cases benefit from a localized / granular approach to development and deployment.  However, even though there will be specific sub-categories and variations linked to specific regions, an overall “umbrella” of technologies can be specified here, many of which can be deployed at an accelerated pace compared to previous times, in part catalyzed by the rapid and ever accelerating pace of applied nanotechnology

· Solid state batteries (replacing current lead/acid batteries) – electric and hybrid / electric vehicles

· Low cost organic semiconductor solar and thermal voltaic materials – coatings, paints, laminates, tiles

· High efficiency LED lighting – home, business, industrial

· “Smart” building materials, dynamic and passive (including solar and thermal voltaics) – integrated sensing and monitoring, “energy efficient” design 

· Solid state hydrogen storage cells – hydrogen powered vehicles, localized power applications

· Liquefied coal synthetic fuels – recent developments in catalysis and nanomaterials make this a much more commercially viable option than in previous times

· Organically derived hydrogen – hydrogen derived from genetically enhanced micro-organisms, and other organic media

· Optimized thin films, membranes, and nanomaterials – low cost fuel cells in vehicles, and many localized power applications

· Next generation wind systems, both on and off grid – on the side of energy generation, the efficacy and MTBF (maintenance overhead) of current and emergent wind turbine designs can be greatly enhanced by newly available materials and manufacturing methods;  on the energy distribution / storage side, developments in storage media, and transmission lines both can be accelerated in parallel to accommodate

· High efficiency / “near” superconductive materials - mission critical / geographically specific transmission lines 

· Space borne orbiting solar collectors, using a modernized sealed system, high pressure steam turbine to electrical conversion mechanism, beamed to the ground in the form of low density, easily convertible micro-wave energy 

· The above is only a partial list of the more “obvious” options that are currently available to be embarked upon in such a program.

· The most relevant point to note here is that it is the combination of the above mentioned options, along with others mentioned in other documentation, as a mosaic within such a comprehensive program, that will yield the results most needed to obtain the overall goal of energy independence within a foreseeable future timeline.

Another Comment

· 1 In my opinion, the scenarios have not been designed correctly enough. Scenarios 2 and 3 as most optimal could have been merged and, possibly, enhanced by Scenario 4.

· 2. It is absolutely not rational to be interested when this or that kind of fuel gets exhausted, No doubt that oil and gas will get exhausted already in this century, the Earth has a finite size and therefore fossil energy resources are finite.

· 3. If one agrees to the logic of items  1 and 2, then science, government authorities and business should concentrate their efforts on total and urgent search for new energy sources.

· For this purpose, the above efforts should be complemented by international efforts, such as those undertaken by the European Union under FP6 and FP7.

· To make a roster of all experts who could contribute to that development and search and or to bring new ideas in regard to new kinds of energy or their sources.

· To lead inventory of all available operating time in this direction.

· To establish an annual award, not less significant as the Nobel prizes, in the energy field.

· To organize Internet-conferences (competitions) among different age groups, starting with schoolchildren.

· To introduce in all technical educational institutions an obligatory course in energy and energy efficiency.

· Financing - to introduce a new (global) tax to be imposed on both countries and companies, especially those that mine and re-sell fuel energy resources. A tax rate should depend on energy consumption.

· Search for new energy sources can be made in boundary areas, such as space energy (planets having a huge weight move at a large velocity using energy yet inaccessible to humankind.

· Human energy is insufficiently studied. For example, the encyclopedia of energy efficiency cites a kind of psychic energy that is insufficiently investigated. Take the information spread around the globe about a woman who lifted the wall that fell on her child. After letting the child free ten men could not lift the wall. Such constructions as pyramids in Egypt or New Grange in Ireland were built with the use of energy inaccessible to us today. Kirlian effect should be studied most closely.

· International joint scientific energy research should necessarily be coupled with environmental protection and economic studies.

· On item 2.32. Organization of inter-confessional fora on struggle against terrorism with participation of leading figures in policy, science, art, religion, business and especially experts in the environment, energy, international relations, and economists.
Appendix C4-5: Respondents Comments to Round 2 (Draft Scenarios)

Responses to the scenarios drafts

Scenario 1: "The Skeptic" (a Business as Usual Scenario)

1.1 There was a public opinion survey taken the other day to see what people thought about our present situation and outlook. The pollsters found that the percent of the people they sampled said they thought they were better off in 2005:

· AVG: 36.795

· (responses: 55; 30; 90; 10; 24; 10; 5; 60; 60; 2 in the world, 5 in the US;40; 15; 25; 90; 70; 60; 42; 30; 20; 30; 20; 20; 20; 45;40)

1.2 and the percent of the people who said they thought that in 2040, 20 years from now, things would be much better than today:

· AVG: 38.614

· (responses: 75; 50; 35; 50; 19; 40; 1; 80; 60; 1 in the world 2 in the US; 15; 20; 5; 70; 30; 70; 78; 25; 55; 20; 30; 20; 50; 40; 50)

1.3 What would make this speech [“The New Fire”] more plausible?

· The idea that western countries in their energy policy are hostages to manipulation by left leaning and terrorism financing actors.

· Specific near term incentives to gain public support.

· To show the makers to policy all the scenarios possible and to indicate if it is desired to reach certain scenario is necessary to do this and the other to show all the scenarios possible and to indicate if it is desired to reach certain scenario is necessary to do this and the other.

· To emphasize the demand side reductions such as taking the bus to work and increasing insulation.

· What would make this speech more plausible is the effective implementation of all what is said. However, what is noticed is the fact that many leaders are not ready to fulfill all their says.

· Introduction of environmental damages and reaching sustainable development.

· To put more emphasis on environmental aspect.

· If it also would have an energy consumption reduction policy integrated…

· The United States would have to change its concept of leadership. Not leadership arising from unprecedented military dominance but based upon mutual dialogue. It is likely impossible, not necessarily only under the actual administration. The threat of such a conciliatory approach is that some of the enemies of the US would perceive it as a sign of weakness. In addition, by making such offers, the US wants to replace international organizations, like the UN. Therefore such a course of events is highly unlikely. 

1.4 When people today wonder how the world has developed as it has, most often they point to… as being responsible.

· The fellow-citizen.

· Corrupt politicians and “the best Congress money can buy”

· Developed countries

· Oil companies

· The technological innovations or advancements

· The lack of commitment to achieve a more wealthy and socially balanced international community

· The USA and OECD countries

· Irresponsible, counterproductive environmental extremism

· The government and oil companies

· Short-sighted nationalist policy makers

· Existing business interest and a mix of persistent policy short-termism.

· USA

· A mix of ignorance, "failure of Imagination" and, in the U.S., a "terminally Tactical" approach/outlook

· Business power and leaders' incentive system and  its short term profit making prioritizing to long-term visions

· The U.S

· The consequences of the ever reduction of non renewable energy sources, was never understood by the majority of the world population

· The lack of courage to change of lifestyle and more engagement in civic society entering in public decision-making process.

· Multinational companies.

· The so-called Oil Age in the 20th century.

· Unfettered global capitalism.

· Overwhelming dominance of the ideology of liberal market and desires of new emerging powers (China, India) to consume more energy necessary for increasing standards of living of their populations.

· Mainly the USA, but also Japan and other G7 countries plus China and India and Brazil.

1.5 If you asked presidents of oil exporting countries why things have turned out as they have, they say, most often

· It’s your own entire fault.

· Greediness and wastefulness in oil consuming countries.

· Because they were dragged by the market.

· Oil companies are responsible.

· Is the increase or the rise of world demand

· That no one is interested in energy efficiency programs

· We were held hostage by American engineering companies and price fixing cartels of oil companies.

· That no other energy source can compete with oil, especially for transportation fuels.

· We only sell what they demand, we don't make them take it.

· That consuming countries have made too little investments in technology.

· Oil consumers never reached the same concentration in buying powers as oil producers did through OPEC. This became even more evident after the emergence of China and India. A buying cartel was not a realistic option.

· Their should have been consumption standards for all vehicles.

· The short sightedness of political leaders unwilling to take decisions for the future.

· The world took the "easiest path, let inertia instead of analysis/foresight guide them.

· We only operate according to the laws of supply and demand in the global market, and that is the "religion" generally accepted and followed allover the world. We are not capable to change the rules of the business game.

· That the U.S corporations’ interests were put before the interests of the current and future peoples of the world.

· The consuming countries energy agencies have continuously underestimated the capability to increase our petroleum production capacity and consequently have embarked the consuming countries in very costly alternative energy projects that are not economical

· That it is not their business, but the problem of their oil and gas importers

· That the market failed (this may go beyond the scope of this scenario, but a move towards re-regulation of energy related markets could be an outcome of this scenario)

· Complain about oil being cheaper than water.

· That this is the best of possible outcomes. That it was the policy of the West and of the new emerging big markets for whom assuring possibility of increased consumption was a primary strategic goal.

· Reckless oil and energy consumption is to blame

1.6  On the other hand, oil company presidents say:

· We have done whatever we could.

· They are doing the best they can.

· Because the shareholders demanded greater gains per year.

· They are doing the best that they can.

· The costs associated with the extraction, exploitation and other indirect cost associated with oil availability.

· That the market dictated the way to follow.

· We were never allowed to charge the true replacement cost of crude oil.

· Exactly the same, compounded by stupidity & political correctness in western countries.

· Our hands are tied.

· That they just make business.

· The lack of a solid alternative and shared policy strategy that would allow us to research in alternative energies did discourage us from doing that.

· Price is set by supply and demand, and there is no need for governments to get involved.

· Countries owning petroleum deposits must be disciplined

· We provide/provided the means to maintain the status quo…

· We must react to the market situation according to the long-term price predictions and not give too much attention to the short-term fluctuations. There is not shortage of oil so far in our business horizon and we rely on the price information.

· We have many decades of supply left to us.

· In line with our policy to maximize our shareholders interest, we continue to invest in both upstream and downstream of the oil business, in line with our scenarios of future supply and demand with their corresponding price structure, within the limits.

· They are only doing their business and don’t take care how to save the world.

· That Western government taxes on oil are too high.

· Many things that turn out to be untrue.

· That they had to deal with the above attitudes of the governments and societies, so they tried to respond to the market demands.

· State controlled oil production is to blame.

1.7  As can be seen, the world was doing pretty well until about 2005, when efficiency was at its peak  The easy conservation targets such as…. were being harvested.

· Increasing energy-efficiency in industrial production processes.

· Speed limits.

· Electrical energy, solar, hydraulics, wind.

· Switching to smaller cars and insulating houses more.

· The use of other types of energies.

· 10 – 15 %

· Energy from natural renewable and efficient home energy devices.

· Large-scale industrial use.

· Taxing SUV's and requiring fuel efficient cars.

· Insulating for cold.

· Reducing CO2 emissions; reducing power consumptions by achinery, introducing ICT for intelligent homes and transport.

· Domestic heating and lighting, better fuel injection, better electrical installations, etc.

· Automobile mileage and "insulation"

· Substitution of old facilities with new technology.

· 10%

· High-efficiency engines and savings in heating systems etc.

· Taxation for air plane fuels/ in Europe harmonized patterns for the promotion of renewable energy (e.g.: feed-in tariffs), which were on the other hand to low to support major breakthroughs or structural changes.

· More efficient vehicles and less wasteful industries.

· Car engines in the USA.

· More hybrid cars, higher coal and gas use, etc.

1.8 Carbon trading became a game with loads of experts and their computer models leading the way. CAFE was beefed up almost everywhere. Another policy that changed was:

· Energy labeling as it got only very limited results

· Tax incentives for low energy using vehicles

· Mechanisms CDM of the Kyoto protocol

· Coal was used more

· The promotion of other sources of energies, like solar energy, biomass and the fission

· The efficiency regulations for domestic and industrial devices and systems

· Oil for produce exchanges with poorer oil rich countries

· The growth of natural gas use was restricted, because of CH4's role in alleged anthropogenic global warming

· Public promotion of larger dwellings

· Transport with the introduction of access charging in city centers and just-in-time mobility and energy supply diversification

· Towards compulsory renewabales use

· Support for "Tele-Living", virtual vice physical - reduced physical travel.

· Combined heat and electricity generation and micro plant utilization in a distributed consumption pattern

· A price loading was applied to non-renewable energies in OECD countries whilst renewable were subsidized.

· Elimination of import tariffs for ethanol and other biofuels, in consumer countries, which has promoted an increase in the production level of such products in developing nations

· International efforts dealing with reduction of hydrocarbon emissions.

· Unrealistic prestige projects, which were doomed from the beginning due to too high costs (or may be even physical unfeasibility)

· Loose environmental permits for new industrial developments.

· The mandatory ethanol component use agreement for gasoline and diesels.

1.9 One spot that’s a bit brighter than the rest in this grey picture (no pun intended) is terrestrial solar energy. Although space solar projects (1.03) have foundered as a result of… terrestrial solar (photovoltaics, solar thermal and solar power towers) now accounts for a healthy 1% of the world’s energy supply.

· Transportation problems from space to earth

· Development of hydraulic energy 

· High costs

· Their promotion and their advertising to the public

· Their large economic cost

· Lack of technical skills to develop them and a protocol for space orbiting

· Their inability to generate energy even close to that required to put them into orbit

· Their technical non-feasibility

· High costs

· Lack of willingness of nations and states to change their building codes to permit new solar energy conservation and generating devices.

· Costs and storage limitations

· The cost of space access.

· Oil corporations’ interests dictating public policy in the U.S and a reduction in funding for NASA, ESA and ASA (Australasia Space Agency)

· Underestimating the amount of the energy transmission losses to the earth stations, which rendered the projects economically non viable

· Decline in the field of space research

· High costs and difficult logistics

· Lack of raw materials required building them.

· Technological barriers and high costs.

· Exorbitant costs and technological obstacles.

1.10 Some analysts think the anti-oil mission of the terrorists is to cause democratic governments and secular economies to fail so that fundamentalist governments can take their place in some oil-producing nations. There may be another reason:

· Religious extremism in other regions of the word, including the West

· Withdrawal of Western troops and corporations from Moslem countries to “purify” the Islamic caliphate

· The political and economic interests to obtain the control of the oil companies

· Taking control of oil rents so that their leaders can become rich

· Terrorists, mostly from Arab or Muslims countries, would like to see the rise of the price of the barrel of oil in order to enrich many Middle East countries.

· To disrupt the well being of western societies

· People in terrorist friendly countries feel that it is oil that has enslaved them

· Terrorism has increasingly become a protection racket, functionally indistinguishable from organized crime

· They want the industrial countries to butt out of their domestic politics and stop supporting dictatorships to keep their oil flowing.

· Larger differences in the living standards between elites and usual people in oil producing countries

· Keeping the status-quo; avoiding reforms in Arab countries and alienating the moderates; maintaining wealth concentration around oil exporting industry and discouraging more widespread wealth creation in other sectors

· Oil refineries, processing plants, and storage facilities represent an "American" presence in foreign countries and, for this reason, are "targets of opportunity" for the opposition, such as terrorist groups.

· Persuade Western democracies to become Islamists

· Rise of major Luddite reactions to the rapidly [far too rapidly] developing changes due to the ongoing technological revolutions

· To save the oil sources for the future generations and for achieving proper negotiation power in the business

· Terrorists hate the U.S, particularly corporations whose cultural colonization threatens their cultures. Attacking U.S (and allies) oil suppliers and distribution networks is a way of demonstrating weakness in the U.S culture and way of life.

· The supply disruptions associated to terrorist attacks continues to increase/maintain a high risk premium within the oil price structure, which contributes to weaken the western economies

· To undermine democratic governments by pushing them to adopt so strict and hard security provisions that actually they will be changed to some extent in police states

· Increasing oil prices to increase support and revenue for terrorist groups.

· To increase uncertainty in the rich countries.

· Keeping oil prices artificially high as an attempt to world domination.

1.11 So, yes, I am a skeptic. It seems to me, I’ve heard it all before. What people miss most about the old days is

· Lagging acceptance of new technologies (in ageing societies) and the missing will and courage to creatively develop and – stubbornly – bring about solutions to problems.

· Man’s ability to overcome resource limitations

· Oil engines in cars

· Driving and not wearing heavy coats inside

· There were other types of energies used

· The drive to eradicate poverty in the world

· Having someone they could believe in, who tells the truth if indeed anyone knows what truth is any more

· Vacations in distant places, varieties of foods from around the world

· There haven't been any.  The good old days were in 2000 when we could have started making a difference.  According to this scenario, the rich and powerful used every ploy in the book to maintain their illusions.  I hope this scenario turns out to be wrong

· That words and deeds do not meet.

· The certainty on how players behave in repeated games (see gae theory). The certainty of being exclusive masters of their own destinies; unless the type of game is anticipated or assessed at different levels (for different players)

· Unlimited use of inexpensive emergency by all.

· Stability

· The essential evolutionary "predictability"

· Mutual respect (more than in the old days) and cooperation

· Their trust in governments to do something about the problems. It's common knowledge now in the U.S that the government isn't really running the show - it's the oil and oil-dependent corporations pulling the strings.

· Global warming, earthquakes, hurricanes and pandemic scares, were only a minor nuisance in the past when we compare with the major concern that they are today

· The feeling of security and hope

· The vision of a future where energy was cheap and abundant (which was given beautiful names like hydrogen economy or the fusion age)

· The relative security and stability of oil prices and supplies.

· The ability to squander energy for pure fun.

· That they have lost a chance to coordinate their efforts in the global scale to improve energy policy. Egoistic interests of nations have prevailed both in getting access to energy sources and in common policy of developing new sources and energy saving. Instead of launching joint research project (EU + USA + China), each country has developed its own policy for obtaining energy sources and for energy saving-oriented research 

· Closeness to nature, and a simpler ungadgeted life.

1.12 What would make this scenario more plausible and useful?

· I have a small problem with figure 4: the projection curve should show higher price volatility to be compatible with page 5, third paragraph; you might mention this in the text. Investors hate price volatility. Secondly, the drop after 2015 should be steeper to reflect the recession as on page 7, second paragraph.

· The economic crisis intensifying in Moslem areas – a rich elite and an ever-growing multitude of young, poorly educated, unemployed youths.  Result: overthrow of elitist regimes in Egypt, Saudi Arabia, Arab emirates, etc. to shift control of oil suppliers to Moslem extremist groups; introduction of military actions to secure oil supplies; confrontation between China/India and the West to control oil supplies, manipulation by Moslem regimes to pit China/India against West. Development of new technology to ease energy problems. For example, nanotech assembly and manufacturing.

· To collect and introduce more information regarding the development of renewable energy technology in the world in your document must be very useful.

· The impacts of India (consumption and technical genius), Brazil (strong national policy of energy independence and a nation-building pioneer spirit), and Russia (vast resources and resurgence of totalitarianism with corrupt capitalism) should probably be added.  Brazil could become a model of energy commonsense.  Then there is the African case: as “wealthy” nations feel the pinch, they are likely to drop much pretense of humanitarianism with the result that Africa would suffer ever-greater chaos and re-colonization of energy resource-rich regions.  Elsewhere, Africa could start to seriously depopulate through disease and inability to buy energy intensive products, like fertilizers and vehicular fuel to move goods and people across the vast distances.

· To create scenarios of futures so that people notice themselves of which they are our options of future. I think that China will reach the strategic balance at 2012 with the U.S.A. by effect of their program of SSBN.  On the other hand, in that year I consider that the U.S.A. controls more 70% oil of the world, on the basis of their next incursions in Iran and another one of diplomatic order/political in Venezuela, reason why the only form that it has left to reduce the accelerated growth of China is the rise of the price of petroleum to $150. 

· That high oil prices cause a “great Depression” There is no way that the current economy can transition to new low energy use technologies such as the Sedan car without a major economic recession.  This will definitely cause political upheaval and a return to isolationism.

· Psychological component is missed or underestimated. Events such us those manifestations in France of youngsters full of anger by xenophobe and loose of hope can be repeated anywhere. People can just become tired enough of their poverty to make protests violently against their own people. How governments can moderate those reactions if they exclude them? 

· First of all there is a great need of full implementation of policies designed on promotion of renewable energies, like PV, by policy-makers in various countries, either developed or transitional economies. Secondly, there must more financial support of researches dealing directly with new sources of energies, which are not damaging to our environment. There is also a need of promotion of these new sources of energies to the general public leading to the energy substitution. 

· Taking it out of an USA context and making it more global

· Stronger recognition of already-present demographic trends (especially in Europe, Russia, and Japan), which are going to have pronounced effects on various countries' priorities & economic vitality in the next two decades.
b. Stronger recognition of the influence of governmental regulation and NGO-style legal obstructionism on energy developments.  These could seriously impede so-called renewables (land-hungry & visually-unattractive wind factories and solar arrays) if left to grow -- but could lead to a blossoming of nuclear power instead if reduced.
c. Recognition of the looming conflict between OPEC/Russia and (primarily) the European Union over sharing the economic rent on oil.  Current EU members' tax policies mean that EU governments are taking the lion's share of the overall economic rent from oil -- much larger than the share going to OPEC governments.  It is quite conceivable that those OPEC governments which are faced with declining production may seek to go over the heads of EU governments and convince EU citizens that the oil taxes they are paying to EU governments should instead go to poor OPEC countries.
d. Eliminate the distracting extreme left-wing bias in the language, which simply serves to discredit the whole scenario.

· Within its presuppositions, it's fine.  It does betray a gross ignorance of what the US in particular and Europe and the UK to a lesser extent have done over the decades to produce such a mess, especially in the hostility from the oil producing countries.  They are not forcing us to take their oil.  We are the addicts, they are the drug dealers. A useful scenario would identify what's maintaining the addiction.

· The challenge of new gene technology in the energy production is not much discussed

· The scenario is rather plausible. The forecasts could be unfortunately reliable. Maybe stressing that other actors within the developed world would emerge (China and India will be developed) and that would create a more multipolar (and more unstable) situation. But there are always opportunities in this (such as energy technologies might well come from these new actors as well). They happen indeed to step directly into new technologies without taking the burden of legacy technologies (e.g. in ICT they adopt directly wireless technologies and innovative services, such as mobile payments/banking; while existing legislation and conservatism hinder these developments in developed countries). Thanks for the scenario

· Well done!!!    Some refinements mentioned above.

· The high prices will lead to high purchases and investments by the oil rich countries and the world economy will find equilibrium at higher prices; high oil prices will compel users to move towards, conservation and to alternative fuels.

· Make the technology bits more realistic. There are MANY techs on both the production and conservation side which, given acceptance of the accelerating energy double whammy of prices and warming, would be supported/applied with fairly rapid and efficacious impacts.

· It takes into account only proximate causes (immediate causes of conflicts and possible outcomes from a battle between them; the Westernized world seem to position itself strategically in a very vulnerable position, one must agree with the scenario. But the scenario would become more credible if also some of the ultimate causes would have been dealt with more rigor and without prejudices. (those behind the proximate causes and intentionally and causally capable to produce them. In this scenario the ultimate cause behind terrorism (a proximate cause of conflict) is assumed to be willingness to destroy the world and people! It is not very plausible even about the terrorists.

· If this is for the U.S - it's OK as is. If this is intended to be world-centric, then references to the Super Bowl and the US Federal Reserve etc need to be altered as 'the world' doesn't jump to these tunes (particularly Pacific Rim / Australasian countries). A general comment: the exercise so far seems to be overly focused on oil (possibly as a result of the U.S over-reliance on it?) whereas many countries in Europe and Australasia have already accepted the need to switch to renewables and innovation has resulted. Scenarios for energy in China (developed in Australia in 2002 prior to the $25bil China LNG contract) anticipated China's leapfrogging oil dependency and moving straight into alternative forms (gas, hydro, fuel cell, biofuels etc). It seems to me the Skeptic scenario is about an inward-looking U.S. 

· Venezuela oil belt of 1360 billion barrels oil in place and reserves in the process of being certified of 236 billion barrels, deserved to be mentioned in the non-conventional energy section.

· I miss the description of consequences of continuing pattern of energy consumption in the field of environment  (global warming and its consequent effects-draught, climate changes, huge environmental migration), and in the field of international relations – many wars could be expected both among gas and oil importers as well as among the gas and oil importers and countries producing the oil. At the same time I miss the description of expansion of oil prospectors in new regions, e.g Africa. Yet today it is apparent, how some growing consumers, e.g. China, trying to dominate oil production in Africa (Sudan, Angola)

· First of all: congratulations for this daring BAU scenario! Two general remarks: I gave it to a colleague to read and as he is not as fluent in English, he said he found the sophisticated language difficult to understand. (I can’t really support this point, but you may consider it nevertheless). What is more important is that the perspective taken is quite US-centered. Narrowing the “State of the World” down to developments in the US and China offends a little our Euro-centered picture of the World. What would need a little more explanation in my view: Figure 2 implies that most of the world’s energy demand growth is due to China. But the section on the sedan chairs hints more in the direction that China is developing energy efficient goods (cars at least) for their internal market and is exporting them in the long run. Why is the demand growth still so high? It seems China was quite aware of the necessity to improve efficiency. Is this different for other fields (e.g. industrial production?) Or is figure 2 misleading in the sense that the absolute growth comes mainly from the US?

· If prices were given in Euros, as the dollar will seize to be relevant.

· I think this whole scenario is written much to USA centric in the interpretation of dynamics and realities.

· I have many doubts about oil-terrorism. We should not put terrorism everywhere. Although there are many definitions of terrorism, but one factor is important: terrorism has a very important demonstration effect. The damage is not done for the damage itself, but for sending a message to the society, enemies and allies. In the case of oil, the situation not necessarily will be like that. If they become radical, anti-Western, there will be no terrorism, or scarce. If they are liberal, they may have problems with terrorism. Sorry once again. At present it is only Kuwait and some of the small Gulf states that are rich in oil and can be seen as liberal. Who other is liberal – Saudi Arabia, Iran, Iraq?  In my opinion this part of the scenario is misconceived. 
A. The scenario is very detailed but it is missing the political impact of the possible energy shortages. For example, an interesting question is arising whether potential energy shortages will stimulate international cooperation, or on contrary, the world would return to an epoch of conflicts for resources. 
B. An interesting historical precedent should be recalled. The past wars were caused by the will to obtain access to resources – food, minerals, wealth of the invaded nations. At present, with an increase of efficiency of agriculture nobody is willing to invade for having “Lebensraum” or to conquer the resources. In the future when a pessimistic scenario will become true, the world can return to an old age of wars for resources (back to the 1st half of the 20th Century). 
C. As I have mentioned above, the “liberal” countries are not so numerous among the oil-rich ones. Unfortunately, I am afraid that the countries of the Middle East will become more radical and more extremist. This threat may become a stimulant for an enhanced effort to invent alternative sources and to improve energy savings. 
D. The part on terrorism is not relevant to reality. The main security-related challenge before 2025 will be whether scarcity of oil and increasing demand will not cause tensions. Will the world turn for military force and dominance to gain access to the oil-rich countries?
My overall assessment of this scenario is quite positive. It provides a comprehensive and coherent vision. The remarks I enclosed should be treated as a small contribution to the improvement of quality of this and other scenarios.

· It seems to be presented from a point of view that mostly reflects a US mentality, not a more balanced global or world mentality.

Scenario 2: Environmental Backlash

2.1 Other backlashes from nature included:

· Increase incidents of migrations of animals and diseases due to changing climates. This kills off local species and increases environmental changes in every corner of the globe.

· Sea level rising will destroy some cities near coastline. Sand dust storm will hurt lungs of residents.

· Fresh and saltwater bodies experienced massive blooms of noxious or useless vegetation as a result of rising temperatures and increased nutrients from waste discharges.

· Acidification of the Oceans from CO2 deposition resulted in the extermination of hundreds of species of marine life.

· Vast migration of people away from places of ruined life conditions to anywhere escalated the backlash and made it a violent global disaster and the radiation pollution from the accident spread toward the populated continent of India and elsewhere around causing bitter political dispute between the states.

· Increased numbers of flooding including Europe.

· Skin cancer and other sun intensity related problems increased.

· To galvanize a movement, I would expect there to be more direct impacts and indirect impacts from the radiological incident emphasized.  For example, one possible text modification “massive fisheries collapse, first in the Indian Ocean as a result of the accident, causing food shortages in much of south Asia, then subsequently in other fisheries, as fishing pressures are re-directed. Consideration of a mention of direct mortality associated with the incident, or airborne widespread contamination leading to crop loss/failure in south Asia may also lend credence. Radiation causing the loss of plankton in the Indian Ocean, decreasing the biological oceanic CO2 absorption capacity, directly leading to a record annual increase in atmospheric GHG concentrations as measured at established monitors. This record increase leads to an acceleration of global warming impacts beyond the most pessimistic expectations. Consider that losses to populations from global pandemics will decrease energy/environmental stresses from human populations, some positive environmental aspects may be forthcoming from the reduction of demand on global production and consumption.

· Flood, geological disaster.

· Natural and man-made factors caused the food deficit in China. Diseases caused by industrial pollutions become more and more, especially in the countryside.

· That the frequency of the acid rain is now speeding in most area around the world, especially in north America and east Asia. And the sanitation of drinking water is also another major problem in most developing countries, especially for those poor.

· Great tsunamis destroy many major cities coastwise. Living environment in lots of cities turns unendurable because of worse heat island effects and air pollution thanks to intensive carbon-oriented energy consumption and irresistible urban sprawl. Rural areas are entangled by non-point pollution due to a strong requirement on food supplies.

· Extinction of biology, soil erosion because of deforestation, flu caused by migration of animals and so on.

· Large-scale forest fires that occur more and more frequently and destroy forest ecosystem irretrievably.

· Decreasing of biodiversity, erosion and degradation of land, disease caused by human’s ignorance.

· Water/air pollution is a major threat for hundreds of people who lack safe drinking water or clean air.

· Extinction of biology, desertification and so on.

· Massive forest fires -- which turned out to be due to mismanagement (primarily the reduction in logging demand by environmentalists). Rapid spread in malaria, including to previously clear areas in Europe and North America -- which turned out to be due to the elimination of DDT and other insecticides demanded by environmentalists.

· Submergence of Gulf Stream in North Atlantic by Fresh Water runoff from Greenland icecap - Europe goes Cold, Rising Water Levels - MANY Coastal regions [where most people live] inundated.

· A doubling of the number of smog and heat alert days in major urban centers, accompanied by a doubling of premature deaths.

· Ever-increasing climate-related natural disasters like fires, floods, etc.

· The increase of tornadoes and hurricanes around the world.

· The failure of the Asian monsoon due to climate change lead to crop failure in South Asia. The effects on rice production were catastrophic leading to a regional food crisis in 2012. The event was directly attributed to anthropogenic climate change by a number of studies with high certainty.

· Sub-Saharan Africa experiences massive famine killing 20 million people due to severe droughts in 2009, 2010, 2012, 2013, 2015 and 2017. Rotstayn and Lohmann (2014) shocked the world by proving its causation was anthropogenic climate change.

· Persistent Organic Pollutants (POP’s) mixing and interacting in the environment begin to show serious and significant human and animal health effects in industrialized nations. Numerous toxicological incidents in major cities spread panic and paranoia in the local population.

· Extremely powerful hurricanes effecting especially Americas; severe flooding and draughts are experienced in countries all over the world.

· Increase in the level of the oceans, submerging many coastal cities. Increase in the number and severity of hurricanes worldwide.

· Increase in global insect driven plagues.

· Decline in species, salinisation of arable land, NOx and small particle matter pollution.

· Global warming on this scale is likely to shift crop yields to more northern and southern latitudes, causing parts of Siberia, for example, to become a viable breadbasket.  This would shift geopolitics as well. Falling crop yields will be felt in the more equatorial regions.

2.2 Environmentalists were brought in to work with company engineers to redesign their businesses, incorporating diversification into alternative energy sources, “green agribusiness,” seawater agriculture, massive tropical forest growth programs for carbon credits, and

· Found it to be a complete waste of time. And that it was not the companies like ExxonMobil who were to blame, but people themselves who want the lifestyles that companies like ExxonMobil provides.  They discovered that the market is about the best way to induce change.

· To plant elephant grass on large scale. To plant plants that is able to fix / solidify grits in desert.  Converting seawater to hydrogen.

· Rising sea levels, threatening low lying coastal regions and islands.

· The burst of innovation by the largest corporations encouraged governments to tighten environmental legislation mainly by the widespread use of environmental taxation and emission trading systems to ensure a level playing field in the industries concerned.

· Space industry and small scale, modularly manufactured and assembled nuclear fission units, micro-turbine and other local-scale fuel cell or hybrid energy technologies.

· Energy service providers for demand side efficiency & savings.

· Technology to increase the ozone layer again and to build up ice and snow at the two poles and to educate the population in cutting down on energy consumption.

· I would also consider a policy interaction here as well.  Although the threat of legal action does motivate business, policy also needs to be in place to accelerate business investment.  For example, in the US the Bureau of Land Management has just released a Programmatic Environmental  Impact Statement for the development of wind energy.  This policy allows development on 70% of the western United States, in the area with the highest resources.  The policy not only allows this development, but also expedites the process and streamlines the permits within a comprehensive framework. Another example is also the conversion of the current/former infrastructure associate with oil and gas to renewable energy.  The footprint of oil and gas operations provides access to areas rich with wind and solar resources, along with the infrastructure of pipelines and power lines necessary to development.  For example, an abandoned oil/gas well is converted to a wind energy site, and the pipelines to carry hydrogen (if electrolysis is used) along with the power lines to carry current are in place.  The oil and gas companies could then become truly energy companies.  To achieve this conversion, the economic and policy incentives must be included or mentioned prior chronologically to the oil/gas to energy company conversion.

· Spaceflight for extraterrestrial life and new mankind habit, ecological architecture.

· Advance energy utility efficiency.

· Industrial production chains of ecotype, changing the pattern of dealing with the waste of production into the pattern of utilizing the waste of production effectively.

· Recycle / reuse waste heat energy from manufactural, mining and power industries. Stimulated compulsive laws on high energy-performance urban development. Implement green transportation planning and relocate sites of human settlements.

· Cleaning production and cycling economy for industry park arrangement, massive grassland planted in temperate zone, etc

· Exploiting non-pollution means of energy utility or transformation such as wind electric power generation.

· Organic agriculture, cycling economy and cleaning production, dessert agriculture, utilization of green energy; circular economy; cleaning production and cycling economy

· Massive public relations campaigns (modeled after the successful BP efforts of the early 2000s) to fool people into believing that they were becoming "green" when in fact they were continuing business as usual.

· I think you have missed the most logical target in all this. The environmentalists know that nothing happens without finance and that's why they target the World Bank, G8, Big Finance Institutions. In this scenario you would expect these attacks to become ferocious, calls for people to withdraw their money, civil disobedience etc. My draft book was on this subject. You are welcome to a copy to glean more ideas here.

· Perhaps the active use of gene technology for the development of  bioenergy plants/microbes is not in line of the probable risk-avoiding/irrationalism of the scenario. At least those countries with real energy problems would try to use that possibility

· Synthetic Phptosynthesis for H2, Genomic biologics for H2 via Photosynthesis, Highly efficient [entire visible spectrum plus] photocatalytic electrolysis of h20 for H2, Nano plastic efficient PV

· economic instruments to modify individual consumption of fossil fuels such as road pricing and carbon taxes.

· Large-scale efficiency drives. More active carbon markets evolve with strong civil focus on company activities.

· The standardization and internationalization of carbon taxes.

· Sustainable technology campuses are set-up in cooperation with high-tech. companies and communities, to develop new local needs based technologies. Life Cycle Analysis (LCA) and standardised compability (allowing hardware and parts to be swapped and replaced e.g. in cars) become the new vision.    Environmentalists became extensively involved in training and education seeking to influence human behavior in a way that would lead to decrease in energy needs.

· Wind, solar and wave energy projects sprang all over the world

· Fighting corruption in ONG and government.

· And fund programs for global energy saving and water cleanup.

· Desalination activities for seawater. (which is the other alternative to raising seawater tolerant crops)

2.3 Many wealthy individuals to support the Global-Local Energy-Environment Marshall Plan (GLEEM Plan). For example:

· The government simply taxed polluting activities, and allowed the market to adjust by itself to the problem

· Voluntary 1%-tax payment to UN fund for energy technology development and transition

· I am not so sure whether they were successful. The success was in getting rich people to fund projects. It’s more questionable whether the projects they were convinced to fund where right in their scope and their agenda.

· These individuals become investors to fund research into promising technologies, such as concentrating solar power (CSP), solar photovoltaics, biopower and wind.  The investments are launched in developing countries, alleviating the need for the consumption of liquid fuels at stationary applications (remote generators, etc.) thus allowing these fuels to be available to markets for transport purposes.  This technology transfer combined with an transfer of fuel availability dampens fuel price increases, lowering the economic impacts to those countries suffering without alternative means to transport goods while stimulating the economies of developing countries.

· Environment audit in companies, ecological risk evaluating in new project

· Many bigger investors would like to invest those promising and sustainable projects rather than other projects.

· In China, more and more Eco-Industrial Park are constructed and more and more people would select green productions even if they are expensive.

· Companies from Fortune Top 500 list (esp., energy, electronic and financial companies)

· They echo this plan in every occasion, propagandize it, and adopt the same way to organize their own production, of course, massive capital were donated to support scientific research

· There are there are more and more relatively wealthy families China which prefer green productions even if they are expensive.

· They prefer make more expenditure to publicize environment effects of their production, it would give their company high reputation.

· A fund was laid to collect charity from wealthy person for the purpose of helping non-green company redesign their procedure

· Adopt the same way to organize their own production, donated to support scientific research

· Many wealthy media figures painted their private jets a nice shade of green.  At the annual get together of the beautiful people at Davos (swept clean of ordinary people, except servants, and protected by the Swiss army with "shoot to kill" orders for protestors), the airstrip almost looked like a lawn due to the acres of green planes.

· In this scenario Brazil will become powerful exporters of fuel.    What about the instable nature of the Soviets while they hold one of the keys to continuing European oil supplies. There are new biofuels around the corner - Jatropha and Cellulosic Ethanol from biomass are the two leading contenders. We have lots on these in our client study.    The biggest roadblock to biofuel usage are long-term cost levels vs oil and speed of regulatory change. There is no formalised world trading market for biofuels today but signs of one forming. In this scenario I'd suggest it would be fully functioning

· Scientists for Global Renewal was established. Besides the promoting of the GLEEM, the other reason was to oppose the irrationality (working without evidence) of many activist groups e.g. related to the use of gene technology. Its own World Energy Prize

· Dean Kamen, the engineer who invented the Segway, has developed a low cost environmentally benign source of fresh water in parts of the developing world deprived of this resource, called the Slingshot,- and over time this tool changed the face, health and quality of life for most of Africa

· Seriously wealthy indiviuals increasingly see their duty in becoming involved in poverty alleviation - using the MDGs as benchmark.

· not only governments but many wealthy individuals contributed to global environmental causes and programs.

· A group of European Philanthropists known as ‘Clarimonde’ set up a massive early action plan for developing countries, to supply them with sustainable energy, technology and thereby economies that ‘leapfrog’ the wasteful stages experienced in ‘Western’ industrial development and address poverty.    Celebrities and ‘people of media’ became massively involved in setting new ‘green’ trends by their own example. 

· GLEEM please take the M out

· India's richest entrepreneur supporting water cleanup efforts in Asia, and China's billionaries club investing in desert erradication programs in Africa, Asia and South America.

· in Europe, the club of 100 richest individuals, bought several millions of acres of land, and created a network of private nature reserves.

2.4 Other elements of the GLEEM Plan

· To limit the profit and technology license fee of products that have huge impacts to energy conservation and renewable energy development. The principle is the same as treating medicine against Aids, Birds flu etc. 

· Establishment of a World Environment Organization to serve as an umbrella for the major multilateral environment agreements and a framework for harmonizing them, providing a common dispute settlement mechanism, and technical assistance to ease the burden of compliance on developing countries

· Massive partnership program for women and men of family life cycle planning and prioritizing the primary needs for energy development 

· International Agreements on taxation of fuels for international transport (both air and water)

· I think one has to add religious/faith groups into the education program as well as indigenous and marginalized groups

· Education for youth

· Establishment of a special agency to help developing countries to improve their energy production and utility level.

· The science and technology forum should be hold to exchange the lessons and successful experience among the partnership member countries termly

· Cooperation with other international organizations with all kinds of forms

Form an affiliated group of world high-class environmental specialists, working for clear and concrete objectives, while contributing to good practices/ 2.4 set up assessment systems on different spatio-temporal scales and publish annual reports to public

· A authoritative unique Global Green Label accepted by all countries and a series of technological and management standards be set

· Recommendation and harmonization of environmental legislation, especially to developing countries, and between developed and developing country, respectively

· Massive acceptance of Green Production and the recognition of the authority

· A committee was built to make the entire plan available and time-dependent valid and give publicity all over the world 

· Scientist in different counties work together to find the new energy or the new or cleaning way to use the tradition ones

· Creation of a task force to hunt down and kill the miscellaneous Marxists, anarchists, & nihilists who used the environmental movement as a cover for various kinds of criminality.

· Nothing here about how corporations had seen the opportunity of biofuels and begun early investment in plant creating unlikely partnerships e.g. Cargill and Tesco (just announced). These early entrants will make a killing in this scenario but as with Bird Flu will be forced to share their secrets and lose their patents.    Measurement will improve that means one energy source can be directly compared to another on all is impacts and results Biofuel costs will fall as feedstock yields increase

· A key role was given to Scientists for Global Renewal -anti-irrationalism association. It decides who gets the World Energy Prize.

· Adoption of a triple bottom line model as a basis for international financial assistance through the World Bank and UN Development Programme whereby social, environmental and economic pressures are balanced with due regard and priority to all three.

· Establishment of a World Environment Council for long-term planning to avoid environmental destruction.

· The launching of a Post-Kyoto Protocol that was both economically and environmentally beneficiary to both rich and poor countries.

· • Local Energy Management Agencies (LEMA’s) become standard in all local and municipal authorities worldwide. Set up to implement and manage local energy plans to maximise community energy production and efficiencies at the local level. Decentralised needs based energy systems become a highy-valued goal in communities.    
• Energy Systems Technology based on simple Information Technology becomes common place, managing and monitoring energy demand at appliance, building, community, city and national levels. 
• LCA energy ratings of all consumer products becomes standard, and valued by consumers and investors.
• A global technology transfer initiative is significantly advanced, focusing particularly on developing countries to enable economies develop on low carbon paths early in development.
• GLEEM set up special Citizen Section with numerous local branches in countries all over the world providing training, advice, and assistance to individual citizens in becoming more environmentally friendly. The Citizen Section offices have extra funding for assistance and training of unprivileged.

· Promotion of manpower intensive businesses in less developed countries to both help the environment and generate export-related economic activity and social wellbeing.

· At local level, regulation.

· A little bit ironical – establishing a controlling and coordinating bodies allowing to make GLEEM ‘s efforts more efficient. Then it will be necessary to establish a controlling body to the controlling body, etc., etc., Speaking seriously, the GLEEM idea sounds very interesting. However, it includes an important TRAP. It is assumed that the forthcoming energy problems CANNOT be solved in a way proposed so far, i.e. liberal market mechanisms + “techno fix” ( belief in a mechanisms according to which humanity will be always able to solve its problems thanks to sel;f-regulation of nature and human innovativeness). Of course, it would require further discussion but the concept of GLEEM reflects this important doctrinal, more or less hidden assumption. For example turning UNESCO into another world universal educational institution. / As a specific point I would suggest efforts to change cultural patterns of consumption in the developed world. But it is rather difficult to achieve without economic incentives, although some efforts can be undertaken. How to make the SUVs non-fashionable in big cities?

2.5 Rooftops from Egypt to Ecuador are getting solar panels. However, one of the biggest retrofits that helped alter the energy situation was

· Using coal instead of oil and gas and using cleaner coal burning technology.  Although it didn’t help global warming, but the economy simply had to adjust to the global warming problems as they arose.

· Converting water to hydrogen and driving vehicles with hydrogen in around 2020

· Improved insulation of existing building stocks.

· Requiring all power plants using fossil fuels to capture and store CO2 from the smoke stack emissions

· Thermal/cooling insulation of buildings with conventional and new materials developed and maintenance of water pipe and other infrastructure against environment hazards.

· Improved air conditioning devices

· One can’t really say but one has to retrofit air conditioning and retrofit other electricity using parts

· Development of low-cost highly efficient energy storage systems that complement the solar roofs and other developments, allowing individuals to go “off-grid”, the beginning of a distributed energy system has begun.  The development of highly efficient electric water heaters, space heaters and refrigerator systems that utilize the energy generated from solar roofs, decreasing home GHG emissions along with slowing the rising demand (Households are the second fastest growing demand area after transport, heating the largest portion in OECD, followed by water.  Lighting is a small component.)

· Direct use of solar energy source

· That the massive use of polar energy for cooking and other daily use

· That cars and trucks can be driven by more different fuels

· Develop new technology for saving and find new energies through all kinds of ways 

· Pre- and post-analysis on life-cycle ecological loadings of every technological retrofit before installment

· Better use of natural light for heating, lighting, as well as saving electricity, and driving vehicle 

· To invent a new technology for generating electricity in a large scale and without pollution

· Make good use of natural light for heating, lighting, as well as saving electricity, try to find new energy to take place that used now

· In some countries government just prohibit to use traditional fossil energy in special vehicles

· Find the new energy or the better way to use of the tradition energy

· The death of suburbia. With people no longer able to afford the high costs of energy, families were forced back into cities where they lived huddled together in high density units.  With the end of air conditioning (due to environmentalist objections), much of the southern US was abandoned.  The beneficial side effect was that energy use dropped dramatically, along with the standard of living.

· People’s increased awareness, helped by promotional advertising, that cut all forms of wasted energy from switching lights off, car sharing etc. You haven’t got energy blackouts helped create awareness

· That after hard disputes also the options of the new gene technology were realized. The role of Scientists for Global Renewal -anti-irrationalism association was decisive for that. It was especially important for the production of new biofuels (compare transportation)

· 30% plus efficient direct conversion [thermal-to-electric] to recover/utilize "waste Heat, biomass fuels in lieu of Petroleum/natural gas USING SAME INFRASTRUCTURES

Addition of hybrid electric engines to cars trucks and buses with the recharging of these engines provided by renewable energy sources - principally wind power in areas close to oceans and large water bodies. Wind turbine efficiency at low wind seeds has

· energy efficient principles being applied to new housing stock in the developing world.  By employing passive solar design (and later shadings where necessary), effective lighting and simple insulation principles, many thousands of new homes can contribute to energy savings.

· the advancement in nanomaterials that could absorb solar energy more efficiently and under almost any circumstances.

· Advancements in heat controlling paints, surfacings and insulation helps to reduce building energy consumption by controlling temperature in the interior relative to the ambient temperature (retaining heat in the cold and releasing it in warm periods). Extensive usage of geothermal energy for heating homes and water.

· The massive implementation of CO2 sequestration in existing fossil fuel power stations and home heating systems

· Proper building standards (insulation, spatial orientation, ratio of windows, efficient heating/cooling systems, localized energy production.

· Development and recycling of non-fossil environmentally friendly natural earth materials for worldwide mandatory use in roads and highways construction thus eliminating the use of asfalt on a planetary scale. Furthermore, this green earth technology was assigned for production only in less developed nations (Africa, South America, Asia), to assist their quicker development.

· When world's governments decided in a unanimous action to retrofit their buildings (government as a launching customer).

· Restoring importance of the black coal. Thanks to the new methods of minimizing the pollution caused by coal, several new applications of coal heating were introduced. Similarly, a new technology of producing liquid fuels and gas from coal allowed diminishing reliance upon oil and gas.

2.6 A magnesium alloy with a modified nanostructure was shown to store enough hydrogen to allow a vehicle to drive 500 km back in 2010, but commercialization has been slow because

· All these ideas suffer from the entropy subsidy problem.  Any alternative energy is (due to physics) a lower valued fuel source in economic terms.  This means that as the economy adjusts to these alternatives, the level of macroeconomic productivity will decline.  In essence they will all create massive economics recessions in order to switch over.

· The logistics and infrastructures first have to be established.

· Technical problems, such as the requirement for operation at 350-400 ˚C, still have not been economically resolved.  And, there is a vicious circle of risk aversion: no hydrogen supplier has been able to support the massive level of hydrogen distribution infrastructure needed to entice vehicle manufacturers and drivers to whole-heartedly switch to hydrogen. Chemical hydrides and carbon nanostructure materials operating at lower temperatures than metal hydrides are becoming competitive, at least in R&D trials.

· Lack of consumers’ trust in safety

· Resistance of groups still trying to sell their established products; more expensive; no network of stations for replacement which might be a problem in general because why would one build these network of replacement stations if there is a newer better technology available in 5 years down the road …..?

· Small increase in temperature may imply difficulty in handling the block, should the point of the temperature change be relatively low.  Difficulties may also exist in the manufacturing of magnesium nano-structures (These reasons are purely speculation on my part, my expertise does not extend to materials science!)

· The cost in high and the tech is not well-rounded

· The cost of the production of metal hydrides is too high

· How to get the hydrogen into the magnesium alloy conveniently or easily in the gas station is a key problem. And perhaps because the price of the device set is too expensive.

· Its price and people don’t know if it is safe

· Large initiative financial input to start and support a correspondent network of "recharging" gas stations serving this new kind of vehicle

· The condition of road, weather, and so on are different in different region and in different time.

· Its cost of manufacture remain to be reduced for average person can afford it

· it will take a long time for mass to accept a new technology, as well as its price is much higher than the ordinary one

· The high price make the affordable consumer limited and the safety rate is low

· Maybe the higher price and the limited instrumentation

· Hydrogen embrittlement of metals -- which had been widely discussed in the scientific community but totally ignored by the environmentalists -- led to a series of devastating accidents with high mortality.  Although the WEO tried to hush up the problem, the word got out.    Environmentalists then realised that hydrogen was not a source of energy, only a carrier.  Hydrogen had to be manufactured, and the processes were inefficient and led to more pollution than using the basic energy sources directly.  Hydrogen came to be seen as the ultimate con -- where the environmentalists could not deliver what they had promised.

· I think the impact nanotech will have in the reference period will not be as great as you indicate. Nanotech is more likely to be emnerging than growing rapidly.

· Because ethanol and liquidized natural gas are cheaper

· The global demand for magnesium has exceeded the supplies, resulting in higher prices than most people can afford, resulting in an overall shift away from driving cars to using transit

· Demand was low. The weight of Hydrogen-driven cars also counters other energy efficiency improvements.

· Of very high production costs.

· The volatile world magnesium market due to the collapse of the Chinese production industry affecting the resource price. High financial costs.

· Of the cost associated to it and the lack of a massive distribution network for the product

· Overall economic balance of the hybrid systems is not yet very positive

· Cumbersome recycling

· These tended to explode.

2.7 The greatest growth the kilowatt-hours of electricity from solar between 2010-2020 was due to:

· People using them directly on homes, although with no appreciable cost benefit over coal.

· The high energy content of luxury goods and the refining of large amounts of exotic elements required for catalysts and alloys to produce the low-CO2 and energy “efficient” technologies – and to recycle them.

· Mandatory installation of solar electricity and water heating systems in all new commercial buildings_(roof panels and coated windows) in all OECD countries and the 10 largest non-OECD countries.

· Drop of PV cost in thin film technology

· Higher efficiency and cheaper solar panel or solar paint availability

· Initiatives that started in California to increase solar production.  As per the CEC website - The California Public Utilities Commission is committed to solar resources for assuring the reliability of the state’s electricity system. The proposal, issued Dec. 13th, would provide $2.8 billion of incentives toward solar development over 11 years. It also develops complementary policies and rules, sets new incentive levels, and addresses program administration. The program as the "California Solar Initiative" or CSI. California has often lead the way in air regulations, renewable energy, etc.

· 2030:_40%

· The great progress we have made in the technology of the transition efficiency of solar energy into electricity

· The technology development of the sunlight panel

· New technology which can help people gain steady and plentiful electricity from solar

· policy on subsiding solar power industries or reducing their taxes and
2) policy on compulsive proportion of purchasing solar electricity towards extensive end-users

· The development of advanced technology and the rise of price of traditional fuel such as oil

· Advancement in manufacturing engineering of equipments for generating electricity

· The progress of new technology and the demand decrease of traditional energy because of the rising price and ethical education

· New technique concerning the major problems of solar energy

· The new technology

· Cheap covering materials collecting solar energy

· Solar concentrators and Nano-plastic PV ([highly in-expensive, efficient).

· Doubling of the cost of fossil fuel combined with a halving of the cost of solar panels

· Demand in the developed world.

· Consistent reductions in the cost of solar technologies, matched by improvements in their efficiency of energy production, allow these technologies supported by GLEEM to be transferred en masse around the globe.

· (Apparently there is an error in the previous sentence since 2010 is repeated) a major breakthrough in the efficiency of the energy collection system, associated with the utilization on nanotechnology

· Growth in Africa

· Quantum technology leaps

· Solar to hydrogen conversion on sunny spots.

· Three measures. First, sending satellites with a large surface antennas to the Space and to the Moon and building a system of energy transfer from there (so far I have any fancy functional idea how energy could be transferred from there). Second, a discovery of extremely efficient transformation of the solar energy into other forms of energy – batteries + something yet unpredictable (in technological terms). Building more classical batteries would require to take large surfaces (Sahara turned into a solar energy basin???)  Third, placing high energy consumption industries on the space stations and/or on the Moon – it is rather a longer-term perspective. / As far as I now there are some natural barriers for wind energy – a fan and turbine on each roof, or on each 100 square meters? Field turned into the forests of wind-fans?

2.8 In the meantime, what is important to understand about electric production and transmission today in 2020 is

· Coal will likely be the biggest source of electricity.

· Coal is still the main energy source for power generation around 2020. The important work is developing technology to reduce its pollution and emission.

· Its high importance for the developing process in poor countries.

· The same billion-plus people who lacked adequate safe water in 2005, since 2000, also lack adequate electricity for machine power, though they now possess many of the low-power devices used by highly developed societies. They constitute an economic drag on all societies and a source of potential revolt. Financial and energy costs of slowing greenhouse gas production severely harmed accomplishment of world water supply goals

· Electric load is fluctuating in every time scale from instant to year and more and growing in trend-like fashions, which makes it economically and technically vital to design the electric energy system as a whole and not to separate any basic production (not adjustable power) design from the rest (adjustable according to the load) . If not observed the system will be economically very much more expensive and technically more vulnerable. With the central grid system there is a need for local small scale production units near the loads, which can only be met by some fuel cell and micro-turbine technolies in addition to conventional small-scale power production and combined heat/cool and power production.

· Grids have to a large extent been re-designed to handle rising shares of distributed generation

· There is an evolving decentralized network for energy, whereby the consumer is generating much of the energy needed in the home and for transport via renewable energy and efficiency improvements, decreasing the need for electric energy transportation

· Saving fossil energy source and exploiting for direct use of solar energy.

· Which is the most potential way to gain enough safe energy and which is worth to develop

· That more and more electricity are produced by the renewable resource ,while less and less is lost in the process of transmission

· New idea 

· Facts and estimates of current situation and scenarios lying on different technologies

· To make use of new energy sources and new technology

· The efficiency of energy transformation and transmission

· The new technology

· The efficiency of producing and transmission

· To make use of new energy sources and new technology

· That raising the voltage in transmission lines the loses can be reduced. Therefore, more energy can be produced without consuming fuel.

· That the cost of electricity has increased dramatically, as it has become clear that all the "green" alternatives have much lower "energy amplification" than the old coal & nuclear plants, i.e. they provide much less energy output per unit energy input.  In addition, the "green" sources are less reliable -- patients have died in hospital operating rooms when the wind driving their turbines died at an inopportune moment.  A black market has sprung up in making & selling (illegal) gasoline-powered generators for domestic & small business use.  Rather similar to Prohibition in the US in the 1920s, laws to require the use of "green" energy have resulted in many opportunities for corruption as people seek to salvage some of the life they once knew.

· That much of the world had no access to electricity in 2006 but now it does

· Much higher than now projected for that date.

· How to take electricity cheaply to the hundreds of millions of people who still have not even seen a light bulb.

· Efficiency gains since 2000 have exceeded population growth leading to a reduction in absolute consumption.

· World research to produce electricity via nuclear fusion

· That the global momentum is now irreversible in terms of continue moving or migrating towards a full "green" non-fossil power generation and energy world economy.

· That it locally destabilizes climate.

· There’s still a chance that high-temperature superducting wire technology will significantly decrease transmission losses on some of the major transmission lines.

· That if any “remote” sources of energy are discovered/introduced/put into action the TRANSMISSION of large amounts of energy can become a barrier. SO perhaps remote sources of energy (“producers”) of energy should be accompanied by the consumers using this energy without transferring it elsewhere – manufacturing companies on the space stations

2.9 What would make this scenario more plausible and useful?

· If it were mentioned that a massive economic recession would result during the transition to these alternatives and that most of them will be completely useless otherwise we would already be using them.  Also the idea of entropy subsidies needs to be added.  Most people don’t understand what that means.  It has to do with the fact that as the price of oil goes up, other alternative energy resources become more expensive.  For example building a nuclear power plant is a lot more expensive when oil is expensive, the result being higher capital costs and therefore higher nuclear power costs. 

· Leaders and theologians of major religions found hitherto elusive common ground: protecting “Creation”. The side effect was that religious conflicts have lessened significantly from the levels seen in the previous two decades. Whether this represents a respite or a solution to such disruptions is yet to be discovered._ Allow for innovative chemistries to find a way around the high non-renewable energy inputs to make hydrogen; e.g.: Catalyzed, simultaneous application of ultraviolet light and microwave and similar “tunnels” through low efficiency electrolysis finally paid-off around 2015, reducing the need for brute force electrical splitting of water into hydrogen and oxygen.  This also reduced expected demands for nuclear or other electricity by 50%.

· More emphasis on government imposed CO2 taxes and ambitious emission trading systems – with progressively smaller and smaller caps on the total amount of emissions permitted.  This will drive the private sector to invest in the development an take up of the new technologies.  Governments would not in general be the main investors in such technology.  Citizens must be persuaded that paying more for electricity, water, vehicles, etc. Is good value for money since this is the way we will purchase environmental sustainability.

· To outline how the profit interest status quo behavior of companies and their stakeholders harnessing short term advantages might be overcome with violence or with violent pursues in court and demonstrations, and who then are the organizations to execute the programs. Further, the turbulent situation activates also the organized crime to execute its power to people and companies, how to mange with powerful crime organizations; need a stronger police forces and army for protecting civil rights? How all the positive possibilities available might find commercial channels from development institutions to industry and service business and to consumers?

· Some more ideas how consumers’ lives change both in industrialized and in developing countries

· Comment is integrated in the document.  Thank you for the opportunity to participate

· Humankind morality improvement, attaching more importance to science and educational

· Collect more suggestions from energy experts, environmentalists and engineers, spread propaganda and collaborate with governments and researchers and so on

· The fuel utilization structure(how many percent fuel is oil, gas, hydrogen, and so on) in the future perhaps make this scenario more plausible and useful

· It need the cooperation of many people all over the world including scientists , common people, politicians,  and so on 

· Add individual descriptions towards major countries and regions separately

· Maybe we need some model to predict whether there will be such catastrophic natural disasters in the last two or three years, and whether there will be a really unite between different countries, such as between developed countries and developing countries because of  a lot of conflicts of interest always exist

· To modify the scenario into several versions according to acceptors’ occupational background will make it more plausible and useful.

· It require more hard work of scientists to prove the facts which had badly effected or will effect our life, as well as the authorities support and the mass understanding

· It is more helpful to predict the effect on global economy, and how it will work if less traditional energy to support the world farming, producing, transporting system 

· Need more research; enhance the cooperation between developed countries and developing countries

· The electrical energy produced by generating plants has to be supplied to the consumers by using long high voltage transmission lines. Why high voltage? Because the higher the voltage the lower are the loses. Forty years ago, Canada introduced first the 750 KV transmission lines. However, there are few such transmission lines in the world. The reason is that the extra high voltage lines are expensive and the investors have no incentive to spend money in order to reduce the loses. Consequently, by lowering the existing loses, a significant amount of electrical energy could be produced without consuming fuel. Thus, the emission of carbon dioxide could be diminished.

· Frankly, this scenario is entirely implausible. It sounds like it was put together by a teenager who had read about Marx but never heard of the Soviet Union. It completely ignores human nature, and largely ignores the immutable laws of physics. If it were to be more useful, it should include a more realistic appraisal of the motives & actions of the environmentalists, and of the consequences of their behavior. Are hard-line environmentalists going to accept the massive land-use changes involved in growing biofuels (where? in National Parks?), or in turning desert coastlines into factory-farmed monocultures?  Are environmentalists who are concerned about invisible nuclear radiation going to accept the massive use of invisible microwave energy transmission to & from satellites, with birds dropping out the sky?  What will be the likely consequences of environmentalists crippling the status quo on energy and at the same time preventing the emergence of any real alternatives?    There is a clear danger of the kind of terrorist environmental movement so admiringly described in this scenario degenerating into mere criminal gangs.  (It has already happened with political terrorist groups like the Irish Republican Army).    There is also a clear danger of civil strife, even up to civil war, between citizens concerned about their declining standard of living and the environmental extremists they hold responsible.    Are the bureaucrats in the postulated WEO going to be as corrupt and ineffective as the current crowd at the UN who deny DDT to African countries while children die needlessly of malaria?  How will central planners in the WEO turn out to be more effective than their counterparts in North Korea? Rather than this pointlessly Pollyanna-ish scenario, it would be more useful to have a realistic version -- in which there was recognition of the consequences of the choices that societies will have to make about energy. If we could have a world in which energy was plentiful, reliable, cheap and green -- we would all choose it.  The fundamental issue with this scenario is that if we want energy to be "green", we are going to have to give up one or more of "plentiful, reliable, cheap".  The scenario should explore in a physically realistic way which we give up, and what the consequences will be for ordinary people.

· What was the role of America, the EU, South America in all of this and the outcomes for them? How did business respond? Was poverty (particularly in energy supply) still prevalent? What about the possibility of energy wars (or at least serious standoffs)?    Who were the winners and losers?    And, most importantly what are the implications and suggested solutions that we should all be working on now!

· The role of Scientists for Global Renewal -anti-irrationalism association.

· I thought it sounded great! I have one suggestion.  I would not use the names of real institutions or actual people.  You could use something like "one major international oil company, based in the US" or "one international philanthropist, based in NY" etc., etc. I thought that this would make it more "politically" acceptable.

Try to relate the impacts of climate change to the individual and his/her life style and health - anticipating that when this done there would be more public support for national or international efforts aimed at reducing greenhouse gas emissions. 

· Several environmental disasters and increasing discomfort for humans as a result of fuel shortages and temperature changes.

· More aggressive responses and attacks from angry environmental groups!

· Perhaps, more story, less detail… The scenario is too unwieldy.    The numerical information describing the past and present situation should be real (taken from official sources). Examples of inconsistent numerical information: P.3 ‘…reduce greenhouse gas emissions to 1970 levels.’ This is not useful in terms of climate policy as it involves about a 50% cut in emissions. The current discussion in climate policy circles is trying to agree cuts of the order of 60-80% in emissions by 2050. Therefore the cut detailed should be much more drastic and given the cultural conditions in the scenario could even exceed this as there is no ‘safe’ level of emissions. Also it should be expressed either as a % reduction or as an atmospheric concentration in parts per million (ppm),‘1970’ is not the kind of parlance which would be used in the climate field and is therefore not useful.     P.8 ‘…cars and trucks used to account for about 33% of CO2 emissions.’ This is not an accurate metric, in 2000 cars and trucks comprised about 12.9% of CO2 emissions (see World Resources Institute ‘Navigating the numbers’ 2005).    P.15 ‘…humans still emit about 9 billion tonnes of carbon per year.’ In 2004 globally 28 billion tonnes of carbon (GtC) were emitted. With population growth up to 2020 and reliance still on coal and gas this is not realistic even with carbon capture, it would have to be of the same order to be a realistic metric. Also the original ‘post-Kyoto’ target detailed on p.3 would constitute about 15 billion tonnes, and therefore is far above what is achieved in 2020 (9 billion) and therefore again an unrealistic metric as it is a huge over-delivery (as above, see WRI 2005). The scenario is rather difficult to read. Suggestion: either cut some of the detail or spread the detail over a longer story line. The change towards environmentally oriented way of living seems to be mainly based on technological development and innovation, which doesn’t give the scenario much diversity. The transformation of human behavior is rather underplayed, however the change of human behavior seems to be crucial for many of the changes portrayed to take place.

· Less corruption in ONG and government of all countries

· Implement global birth control policies to reduce overall energy consumption, which is basically a direct result of human consumption.

· This scenario has a taste of one big disaster, but furthermore everything nice & sunny. More or less. Could add some unsolved or unsolvable problems...

· I'd make more of the composite materials for vehicles (ala "Winning the Oil Endgame" and less on biofuels (because of the high costs in fossil fuels to grow that much in developed countries, and because buying it from developing countries that can grow sugar cane more economically wouldn't reduce our dependence on "foreign transportation fuels").    As for being more useful, this is a pretty expensive future to get to.  I would think it would help if you did a "retrospective" on what "greening" approaches contributed most to reaching this world...    Continued good luck.

· - First, growing awareness of “real” threats among the world population. The “catastrophe” seems to be one of good signals

- Second, better understanding of social mechanisms. 

- My major methodological doubt about this scenario is that it is assumed in somehow concealed way that the level of institutional intervention should be increased against the actually dominating liberal economic approach together with the beliefs in “techno fix”. This scenario is based on an assumption – “more institutional involvement + ‘techno-fix’”. 

- In addition, I am not sure whether we can so decisively talk about the “global warming effect”. I am not a specialist in the field but my scientific skepticism forces me to ask a question whether it will be a long-term tendency – what is becoming a common truth, or perhaps, it is but a long-term (20-30 years?) fluctuation. (Saying less scientifically, after an experience of one of the longest and coldest winters of some 20 years in Eastern Europe, and writing this during a cold spring, I can hardly accept the prophecies of the global warming – of course, it is a kind of a joke of a skeptic.)

Scenario 3. Technology Pushes Off the Limits to Growth

3.1 The NBIC technologies are proving to be the key to a very bright future where

· The development of new energy sources

· Limit will be in the political and economic area (strongly liberal economy with the small solidarity and insurance instruments.

· Intellectual and physical luxuries, as well as necessities, can be accessible to even the poorest societies, if political systems can evolve to keep pace

· Economy and society are based on knowledge

· Few boundaries remain for those in the ‘connected world’ which has replaced the ‘developed world’. There are no energy shortages; the world has mostly overcome the hunger problem.

· Synthetic photosynthesis is used to manufacture hydrocarbons -- still the best form of fuel for mobile equipment -- and to use energy more efficiently in a wide range of different applications.

· We can really speak about unified technology.

· The machines increasingly do the work so efficiently that the cost of goods continues to plummet, tremendous "wealth" created.

· Beginning with renewable energy sources like solar, one could be sure that its only a matter of time for mankind to cope with future energy demand.

· Annual average agricultural outputs per hectare have nearly doubled and inputs (fertilization, irrigation) have been reduced

· There is a variety of energy sources, since renewable clean resources, such as solar, wind, geothermal, sea tides, sea currents, temperature difference, generated and utilized locally   are substituting traditional non renewable sources such as coal, oil and gas and eliminating the need for mega centralized power plants and long power lines. At the same time new technologies have drastically reduced power consumption for most products and systems.

· Enough resources are dedicated in a coordinated manner for its development.-

· A green-based world economy is now here to stay, albeit with some limitations in terms of diminishing world poverty and inequality

· A constructive, mutually supporting effort to develop both these "yang" technologies but also the yin capabilities yield the kind of balance and inner stability in motion needed to sustain that motion. The adaptive web-based education to the other half also plays a crucial role.

3.2 other energy drivers playing an important role, like

· Electric, magnetic, hydrogen, fuel cells and Solar energy

· Bioetanol, bio-oil, biomass, wind power, nuclear power and sun power.

· What is told above about the Club of Rome’s views by 2000 is a lie, ironically indeed, there is no evidence in the Limits to Growth report nor in the dossiers of the Club of Rome confirming the claim; Is the lie a part of this scenario or just part of the information war by WEC and IEA launched already by Herman Khan and Hudson institute in 1970s? It should be made explicit. I assume that the lie is not aimed to be part of the Millennium Project view of Club of Rome.

· A major change in consumption and conservation politics. Clearly, the Club had hoped to stimulate this, but it happened rather late.

· Climate change!!!, advanced energy generation technologies, new low-energy demand side technologies, behavioral and consumption change in the wealthiest nations, pervasive energy efficiency improvements (both generation and consumption) and decentralized electricity generation

· Marine current energy, energy conservation

· The demise of the environmental movement.  Public distrust of extreme environmentalists had been rising as the mild warming of the late 20th Century gave way to the sharp cooling trend of the 21st Century.  That distrust turned to disgust after a groundbreaking study in the New York Times showed how the UN and environmentalists had conspired to keep DDT off the market, even though they new that poor children in Africa were dying at a rate of 3,000 per day. Led by former members of Greenpeace, the people of the world turned overwhelmingly against the politicization of environmentalism.  In the cold light of the new dawn, citizens realized how much blood was on the hands of the extreme environmentalists, and how many human lives had needlessly been ruined by false alarmism.  This created a much more realistic climate, in which the benefits & costs of energy sources like nuclear fission could be considered.  Nuclear power has grown rapidly around the world, and is now a key element in the "proper energy mix".

· Virtual presence replacing real presence

· Comment: Increased prices as demand for commodities exceeds their supply is the main driver for investing in - but more importantly, taking up - new technologies.  Learning by doing and economies of scale then gradually cause prices to fall. Technology should not be presented as "manna from heaven".  The role of markets must be mentioned.

· The major opportunities for conservation arising as secondary and tertiary technology revolution effects/impacts including tremendous energy reductions for computing, 30% plus efficient direct thermal-to-electrical energy conversion at low temperatures and factors of 5-to-8 dry weight reduction for transportation vehicles.

· Technology is making possible inaccessible remote areas to become available new oil and gas production and off-shore technology application at sensibly environmental areas

· Distributed power and heat generation at buildings and at homes from natural gas, biogas    energy intensive industry has built their own power plants: mainly nuclear    Traffic uses biofuels

· Space development have promoted energy generation from space resources, such as high efficiency solar cells, solar wind for propulsion, development of in situ resources from asteroids and comets.  Advanced technologfies such as the utilization of lunar helium 3 for fusion power are still in the predevelopment phase as others such as matter antimatter. While a new space economy is being developed, totally independent form Earth's, such process is still in a very preliminary phase and will take several decades to be fully operational and in an ongoing development phase.

· Entering into force new regulations on application of Kyoto Protocol

· Reduced world population growth as even poorer nations move toward single child families, growing distaste for material consumerism beyond base middle class needs, and global resurgence of spiritual values that foment simpler closer-to-nature life styles

· The First Report to the Club of Rome portrayed a very pessimistic scenario -- but by explaining very clearly what would lead to it, they helped us understand how to avoid it. The Second Report actually did identify solar thermal sources, which some have dismissed as old and mundane, but have led to breakthroughs, which are one important part of the serious positive scenario -- along with breakthroughs in space solar power and batteries and grid technology.

3.3 China, a rising economic power is now leading the way in car technologies and

· Train, air & maritime transport

· Nuclear power (for electricity)

· Home heating

· Solar power satellites technologies

· And building climate control technologies; biofuels, efficient energy transmission

· Oil made of coal, UCG (underground coal gasification), ultra clean and ultra fine coal water slurry

· Circular economy technologies reducing resource usage

· Also in the development of modular nuclear power plants -- which are very resistant to weapons proliferation and extremely safe, a big issue in a country like China that used to lose hundreds of coal miners each year along with uncounted people from coal-caused air pollution.  China has exported their nuclear power plants aggressively in developing countries, which underpinned their tremendous economic growth.  Before the eclipse of environmentalism in the early 21st Century, western environmentalists used to whine about the Chinese export of nuclear technology.  But their complaints had zero effect on Chinese policy, and the passage of time simply showed how wrong the western environmentalists had been.

· Carbon capture and storage in coal-based power plants.

· In Nano and Bio technologies - keys to the incipient revolution[s] in human society and civilization including both alternative energetics [e.g. seawater AG] and conservation approaches.

· Most of what has been described are things under study and it is plausible to see them happened

· New technologies are being developed in transportation that will lead to TransNet, an integrated transportation system, that will include all systems, road, railroad, pipelines, utilities, parcel , cargo and others in a single system , being physically separated from the natural ecosystem, will occupy only about 0,3% of land area , compared to traditional systems, and will be capable of generating its power locally from renewable sources and the vehicles running in it will utilize such power on the spot, eliminating power lines and fuel stations. TransNet will start experimentally on short distances but following its first results and benefits will be introduced in the global scale in connection with a new artificial ecosystem, physically separated from the natural one, obtaining several benefits and solving most current planning and territorial problems.

· New technologies in marine and railroad transportation

· Green water use optimization technologies

· In CO2-free oxygenated coal gasification (clean coal), source of both electricity and methanol fuel. China will remove the CO2 from these plants, not because of the Kyoto Treaty, but because they can make money using solar energy, CO2 and water to make methanol fuel.

3.4 On average, the world energy intensity per unit of GDP has steadily decreased, even though our energy consumption is still increasing thanks to major new technological breakthroughs like

· The new energy sources: fuel cells, magnetic and solar

· Biofuels, nuclear, wind and sun power

· Long dreamed of ”boutique” enzyme and catalyst chemistry for food creation and processing, container and structural material (primarily plastics) manufacture and, of course, fuel production from previously inefficient or useless sources and b) safe drugs for adjusting body tolerance and temperature sensation to high and low temperatures wireless transmission lines

· Ocean thermal energy conversion, domestic micro-generation systems, the new ‘ultra-lights’ vehicles and cooperative ‘super-grid’ links between Europe, the U.S., Africa and Asia; meanwhile some technologies have increased energy consumption such as entertainment technologies, e.g. the ‘Dream Catcher,’ an energy intensive virtual experience.

· Futuregen project, advanced energy storage technology

· Actually, the decreasing energy intensity has not been due to any major technological breakthroughs.  It has been due to the steady accumulation of incremental improvements in energy efficiency throughout the entire economy.  It has also been driven by the steady rise in the real price of energy, which has resulted in structural changes in societies -- denser housing, reduced travel, manufacturing closer to the point of sale.

· More energy efficient machines based on smart materials.

· Comment: In high-income countries per capita consumption of energy is growing very slowly - and mainly in the transport sector. In developing countries, energy use grows more rapidly with income growth because the levels of energy use per capita are still very low.  There is no particular link between technological "breakthroughs" and energy consumption.

· Reduced power for computing/electronics enabled by carbon nano tube electronics, saline/seawater AG biomass/biofuels including distributed/inexpensive/small scale bioreactors and Nano-Plastic Inexpensive PV.

· Like the cellular phones, new energy technologies will be applied at less developed countries, too.

· TransNet and its ocal generating power system, nanotechnolgy applied to solar cells having increased its efficiency, developments of temperature variation as alternative energy source, wearable personal power systems, fuel cells for energy storage and 80% overall reduction of energy consumption for traditional products compared to the year 2006, ranging from HVAC systems, processing and manufacturing power, machinery and others.

· The extension of new uses of the electrical "vector" on everyday life.

· Distributed power generation that have brought basic services to most of the world's population

· Lower cost Internet access and new educational tools available over the Internet. (But really, the growing ability of formerly poor people to afford cars and larger homes would be the major driver of greater energy consumption.)

3.5 Advances in oil exploration that continuously increase the base of economically recoverable conventional and non-conventional oil:

· Tropical forest

· Biofuels (etanol, oil).

· In situ bacterial liquefaction of high viscosity oil

· Chemical extraction techniques for oil shells

· Combustible ice in sea bottom

· Most significantly in the development of microbial processes for enhanced oil recovery.  Genetically modified organisms have been introduced into old, known reservoirs and have liberated much of the 2/3 of the original oil in place that had to be left in the reservoir at abandonment.

· Comment: This is good, but should be foreshadowed at the beginning of the paper - by referring to the role of markets in stimulating technological change.

· Utilization of non-biologoical deep earth-produced hydrocarbons.

· The flattening of China and India growth rates will impact on oil prices and they themselves in other fuels, in order to have a low price of 100 $/bls

· The first "commercial production of non conventional natural gas

· In-situ upgrading of extra-heavy crudes

· A mystic's view -- God will allow us to see the really big new oil technologies only after we do our homework in other areas, to stop wasting the oil we have so much. No dessert until after dinner. But even so, recovering all conventional oil only doubles or triples that base.

3.6 However, the technical issues to sustain a controlled plasma interaction will still need a lot of future research and

· Safety in operation and nuclear trash

· Political stability.

· The technology needs social and risk assessment

· Might well be overtaken and rendered obsolete before achieved by earthbound solar and “space energy” beamed from satellites

· Technological development

· Significant international investment and cooperation; to develop plants that can be operational at commercially viable levels.

· Long time

· Nuclear fusion has finally been recognized as a false hope with the present level of technology.  However, the realization that so-called "nuclear waste" was in fact usable fuel has revitalized the nuclear fission energy industry, creating the single largest incremental source of new power.

· Thorium and accelerator proton flow based nuclear power is still only a future promise.

· The alternative Fusion approaches require serious research including P-B11 Aneutronics, Muon -catalyzed low temperature, scaleup of LENR's, and new "triggers" such a fast lasers, isomers, anti-matter and pyro-electric crystals.

· Other alternatives of exotic technology must be studied to allow everal alternatives for future needs, but with the required basis of utilizing only renewable and non-polluting sources as well as to reduce the energy requirements for all activities.

· Geographic location and confinement of "ultra high temperature" plasmas

· Giant amounts of money

· Many believe that magnetic bottle fusion on earth will never be economic. It still requires vast heat-to-electricity fluid cycles, the kind which provide a floor to the cost of power from coal and fission, and no chance to break those price barriers -- while new solar technologies show clear evidence that they can, in time, without issues about nuclear materials cycles. But the other mainstream form of nuclear fusion, laser/pellet "inertial fusion" is expected to reach breakeven ten years before ITR; when suitable (D-d) pellets are fused in   a vacuum, electric currents emerge DIRECTLY, with no need for heat chambers. But this may be easier to do in space than on earth.

3.7 Furthermore, new technologies and better materials also improve transmission line efficiencies and

· Electricity

· Cheaper (high share in the tube)

· Interestingly, this success hinges on the esoteric pure science work of solar astrophysicists who eventually discovered in 2013 the phenomena and techniques for forecasting solar magnetic storms and designed long-lived Mercury orbit satellites to monitor solar activity. Their discovery earned them three simultaneous 2017 Nobel prizes in Physics, Economics and Peace, since it was such a critical linchpin. These developments made possible the management of regional and inter-regional macro-distribution systems that would not unexpectedly blow their breakers.

· Demand management

· Reliability, the profound lesson of electrical grid failures of California and Moscow must be overcome.

· This section on the Energy Internet would get a 12 year old thrown out of his high school physics class.  It is at odds with the known laws of physics.  When electricity is transmitted, there is an inevitable loss of power, which increases with distance.  That is why electricity generation closer to the point of use is so much more efficient overall.

· Research indicates serious possibilities for near room temperature super-conducting.

· Power grids have become the precursor of TransNet, the all integrated transportation grid, including all pipelines and utilities connections, as part of a global Master Plan denominated Planet Earth Terraforming that will transform all the global territory with an artificial ecosystems, separated physically but integrated functionally with the natural one.

· Better reliability

· Final mile consumer use.

· Reduce the cost of connecting renewable energy sources to the grid. Radically new automated grid management systems combining new chips, new SAC (sensors, actuators, communications) and new algorithms make it possible to juggle the supply and demand for electricity more effectively across time, which is essential to getting full use from renewable energy sources, intelligent appliances and car batteries.

3.8 The new cars are not only cheaper but also run on any possible combination of biofuels and electricity, reduce fuel emissions substantially, will be able to plug-in anywhere along the energy “Internet” and

· Clean local sources

· Political stability

· To reach velocities

· Readily and cheaply reparable; for example construction is modular so that items such as batteries can be fully recycled as well as reused in other of vehicles.

· Again, this is garbage.  Electric cars require batteries, which are made with heavy metals which are known to be hazardous to health and which have an INFINITE half-life.

· The increasing "Tele-Everything capabilities are seriously reducing physical transport requirements of both people and "product". Increasing use of onsite "fab-Lab" manufacturing.

· (I understand that this is on technology, but where will China get the bio-fuel from?  It does not look likely that they will be able to grow their own in the 2020s with the encroachment of the Gobi Desert, growth of the population and the seizing of the country-side for more and more building projects.)

· The proposed TransNet transportation system, where all power will be supplied by the system itself and not by the vehicles. Such system will allow initially the utilization of hybrid cars and later, with mag lev propulsion and automatic driving system will revolutionize global transportation

· Reduce the distances covered integrating the cars fleet

· Travel along the global "green earth materials non-asfaltic intelligent highways" linking the world, as for example, in the South America-North America-Asia-Europe-Africa planetary superhighway, via the Bering straigths giant bridge.

3.9 Other planned energy projects involving these new biotechnological developments include

· Other agriculture or excrement fuels

· To use biomass from forests

· Making relatively rapid acting bacteria, lichens and fungi that will remove airborne CO2, attack rocky constituents of poor soils (particularly tropical laterite soils) to release nutrient elements and produce organic matter to create productive soils.

· Artificial producing fuel bacteria

· Shale oil and tar sands extraction; using bacteria to produce fuels from various wastes

· Ethanol derived from cellulosic biomass

· Making of ethanol from bark using microbes and using genetically modified salt-resistant rice.

· The Sahara Ocean project, whose main scope is to change and made livable a deserted area while directing all excess water coming from the Poles melting in order to avoid that the rise of the ocean water could destroy costal cities and a big part of the land territory. In such a project, large algae growing lagoons will provide raw material for the production of biomass fuel. 

· Decontamination biotechnologies that eat hydroacarbons and produce green by-products that safely reincorporate into the earth.

Once liquid fuels are taken care of (a rather huge milestone in itself!), the next big step is to integrate the new technologies more efficiently into the petrochemical and plastics industries, and even develop new mass commodity materials.

3.10 The theoretical potential of hydrogen as an energy source is certainly incredible

· Safety and custom people restrain the development

· Is not cheap and a little dangerous.

· It is, after all is said and done, only an intermediate convenience product

· It is not economically competitive

· Subject to persistent technical difficulties; it won’t be utilized on a large-scale until these problems are overcome

· It is not hopeless to reduce electricity consumption for splitting water and find out suitable material to store hydrogen.

· Garbage!  Garbage!  Garbage!    Even the authors of this piece admit that hydrogen has to be extracted from compounds with other elements -- which takes more energy input than the hydrogen will release when it is oxidized in a furnace or a fuel cell.  Hydrogen has ZERO potential as an energy source -- NONE!  NADA!    If this scenario is to have any credibility at all, it has to honor the laws of physics.  Hydrogen is not, and will never be, a source of energy on earth.  At best, it will become an energy carrier - taking power from nuclear power plants to the place where it is finally used.

· Is dwarfed by ZPE - which has some 10-to-the-108 times chemical energy density. Several very interesting schemes to tap ZPE are underway with success expected.

· The main goal to reduce energy needs is not only to find alternative sources, but to eliminate the need in itself without damaging the economy and its activities. The reduction of 90% of the need for trips, with such systems as advanced telecommunications, the elimination of trips for shopping or other moving activities by incorporating a mag lev running parcel transportation system to run in the TransNet system and connecting domestic terminals with distribution centers and workplaces will further reduce the need for transportation . The commodization of personal transportation, i.e., personal vehicles running in TransNet will be owned by the utilities companies, will save on traffic, parking space, fuel consumption and consumers will only pay for point to point transportation saving on vehicle maintenance, wear, insurance and all other traditional expenses related to car ownership.

· Safety is a big issue

· It is also still a rather inefficient low energy content fuel

· An ill-conceived fantasy according to many. Hydrogen is an energy carrier, not an energy source. Electricity is also a carrier and a much better carrier in many ways; an efficient world energy economy would certainly continue to use more and more electricity as one of its carriers, particularly for use in industry and large buildings. For cars, the sustainable economy of the future may well use some mix of electric batteries, heat batteries and methanol as primary energy carriers, instead of hydrogen.

3.11 What would make this scenario more plausible and useful?

· To develop clean and safe energies and energies also found in the new superpowerful magnet materials that develop movement of vehicles by magnetic fields

· Shall be a little shorter

· The scenario is more an inspiring and very informative vision rather than a scenario.

· Strengthening Interdisciplinarity and cooperation in research and innovation. Encouraging investment in research and technological innovation. Improving human performance. Increasing the role of social sciences and humanities in relation to Converging Technologies

· Not plausible. “The Stone Age did not end for lack of stone, and the Oil Age will end long before the world runs out of oil.”  The reason the Stone Age ended was because there was bronze.  Bronze is a better material. It did take technology to use it, but it is inherently a better material to use. When you look at your Table 1 it is clear that Oil is one of the best energy resources because it has better characteristics than any other. That is why we are in the oil age. To leave the oil age you have to have an inherently better energy resource, and none exist. This is explained in, “Scarcity and Growth considering oil and energy.” Even the other energy sources that seem better than oil such as hydrogen and plutonium, are not better when other physical measures of energy value are used, such as the “State Grade,” again see “Scarcity” for an explanation. The whole anorobic explanation of methane creation deep under ground is impossible since this would have been going on for millions of years, and we would have nothing but methane in our atmosphere as the deep methane releases through volcanoes and other tectonic forces. To make this more plausible, you have to simply say that human kind must endure a collapse, and start to live in smaller homes, consume less, travel less, work more in farming, and that the population will probably decline.

· Introducing social factors that will seriously affect the technological scenario depicted here.  This scenario is typical of technological optimism –“ if it can be done it will be done.”  But that is not the real world. Social aspects can seriously limit the resources made available for technological developments (as the Iraq War is now constraining education and infrastructure developments). Technology may also lead to bioterrorism that can decimate large areas of population and set back the envisioned progress.  Put another way, THIS SCENARIO OFFERS A PURE TECHNOLOGICAL PERSPECTIVE,.  IT IS AS IF TODAY’S ENERGY PICTURE WERE TO TOTALLY IGNORE “BIG OIL”  -- THE POWERFUL OIL INDUSTRY -  AS WELL AS THE ARAB OIL POWER  WITH ITS RAMIFICATIONS.  EXAMPLE:  MOSSADEQ OVERTHROW BY U.S. AND BRITAIN IN IRAN IN THE 1950S BECAUSE HE THREATENED NATIONALIZATION OF THE OIL INDUSTRY, LEADING TO THE SHAH AND THEN TO KHOMEINI. ALSO, OF COURSE THE TWO IRAQ WARS.

· General Structure
In comparison to the second scenario, overall, this scenario reads better. However, there are still a number of pieces of texts that are extremely packed with highly technical detail (almost not digestible). Except the readability, there are number of other (serious) weaknesses:
- there is almost nothing about society, the ways of living, governance, demography and their link to the energy situation;
- there is very little about the environmental consequences of technological developments; climate change was not mentioned once;
- the scenario seems to be based on only two major driving forces: technological advancements in energy sector and increasing demand for energy;
- in general, it reads as a long list of possible technological advancements in energy production, transportation and so on… the story is not dynamic, does not portray various changes and developments that led to it; does not incorporate political situation, societal and cultural change. 
- no scenario logics that would be played out differently in all three scenario stories were identified.
- Reading the scenario it is rather difficult to identify the challenges and opportunities, and that is the main purpose of such scenario, I would imagine, to stimulate decision-makers thinking. Specific details:
The scenario is quite strong on creativity and this would be a very strong feature if the scenario had a centennial or millennial timescale, but on a 14 year timescale it is a significant weakness as it systematically becomes implausible through overestimating change for the applicable timescale. This is a consistent feature e.g. Chinese car industry, the availability of fossil fuels, the bacterial production of fuels. This is accompanied a parallel denigration of established technologies, which are already making significant contributions such as wind and solar, which is excessively pessimistic about their potential and not reflective of what is plausible and realistic, even with current conditions (see: World Energy Council’s survey 2001 http://www.worldenergy.org/wec-geis/publications/reports/ser/overview.asp) There is wind, sun and tidal currents everywhere, it just depends what is likely to be economic (as with fossil fuels) and as described within this scenario with technological change this situation always improves. The WEC proposed in 2001 that renewables are both ‘technically feasible’ and have a ‘plentiful resource,’ the barrier to their further development is the dominance of fossil fuels. In general technological developments will occur but are implausible on the timescale presented, plausibility would also require a description of more limited fossil fuels and the influence of the climate change issue. The WEC 2001 also reported the ‘adequacy’ of the resource base but highlighted the implications of environmental concerns particularly climate change. Although the creativity and style is strong in this scenario, it is an extreme scenario, which has cast-off plausibility in favor of the radical, weakening its usefulness. 
Climate change (and the need to reduce greenhouse gas emissions, to limit warming to prevent ‘dangerous interference’ with the climate as per the UNFCCC) has no specific mention. In tandem with rapidly increasing energy demand it will be a key driver as it currently is. For plausibility and usefulness it would have to feature specifically and as a constant consideration. If this scenario assumes that UNFCCC
Kyoto process has failed this has significant international political and policy ramifications which are not reflected anywhere in this scenario. If it succeeds as appears both plausible and likely since the COP in Montreal (December, 2005) it is likely to be the single biggest driver in global energy policy for the rest of the century. Particularly as the science hardened in the mid-1990’s and now has consensus, at least among climate scientists but increasingly even in the US media (http://www.time.com/time/magazine/article/0,9171,1176980,00.html). The most recent research is tending to show that the more serious impacts are now more likely e.g. see; /http://www.washingtonpost.com/wp-dyn/content/article/2006/03/02/AR2006030201712.html/http://news.bbc.co.uk/2/hi/science/nature/4660938.stm
The Scenario is too ‘Americocentric’ (and also ‘Sinocentric’ in terms of industry) particularly where it describes how US policy drove world developments. The US is not likely to be the sole driver of world policy for the foreseeable future as it has been slipping behind in recent years. A parallel discussion of European or Asian policy would be more relevant here.
The $2 figure for European oil price in 2005 is incorrect. It reached this figure in the UK but not in the rest of Europe.
The WEC and IEA statements on the ‘adequacy’ of the global energy resource were short term for the WEC and to 2030 ‘and beyond’ by the IEA in their most recent reports. They highlighted however that there are uncertain economic and environmental costs, and that these have serious implications. In the WEC’s 2001 survey they acknowledged that there were two schools of thought on oil (pessimistic and optimistic) but favoured the pessimistic, as proven oil reserves fell. There appears to be an element of re-writing history in the opening statements. 
The discussion of the bacterial process and how it can ‘take care’ of the carbon sequestration problem is scientifically erroneous and implausible. The amount of land or sea area required to physically support the apparatus that would allow a sufficient bacteria complex to absorb direct sunlight would have to cover an enormous area incompatible with current land uses. The sequestered carbon would then have to be stored indefinitely (and not combusted) to prevent the carbon escaping back to the atmosphere. The process to stabilize or effectively lower CO2 concentrations in the atmosphere (and solve the ‘carbon sequestration problem’ while there is accompanying sustained global fossil fuel consumption), even with large scale operations, would take millennia. In the meantime with sustained fossil fuel consumption climate change would already have crossed tipping points and lead to ‘significant and irreversible change’ such as the melting of the Antarctic and Greenland ice sheets, and the earth would have undergone significant warming and other impacts.
‘Chickenless’ and ‘cowless’ meat would likely be subject to substantial risks of process contamination, pathogens and genetic mutation. Aside from cultural perceptions of inherent risk or ethics, to describe these processes as ‘avoiding animal problems’ is to ignore far greater risks until the technology is tried, tested and proven. It is implausible to assume that these would become either culturally acceptable or scientifically proven within the timeframe to become commercially viable.
The assertion that the ‘green revolution’ avoided millions of Indian deaths in the 1970’s is a spurious connection, which might be best avoided. Agricultural output increased poorly in India in the 1970’s by just 2.1%p.a. in comparison with stronger growth in other Asian nations such as Thailand.

· What worries me is the MPs tendency to produce more and more and longer and even longer texts. This is an example of where I a) found it extremely difficult to contribute as the blanks often refer to very specific aspects and b) felt overwhelmed by the sheer abundance of detail and text that one can only partially digest. I am skeptic how scenarios like this can make an impact, because who will be able to take in, even read through, so much detail? I would wish for much more "easy to take in" and "easy to take compare" kind of elements, and more structure. For example, for all energy scenarios, you could have a short version of the key elements of the scenario at the beginning (not longer than one and a half pages) plus tables or boxes that recur with different content for all scenarios, giving info on the percentage of energy sources, main technology breakthroughs, etc. Apart from the perspective of communicating results and concentrating on clear messages, I also find it difficult to ask any leading energy expert to contribute to a scenario that has 18 pages and he is asked to read and take in all this and then fill in some few blanks …

· First, the scenario has to be made to conform to the laws of physics. Second, this scenario seems to differ only in tone from the previous "environmental extremist" scenario.  What is the value of having two scenarios that are functionally so similar? Third, the only major new source of energy possible by 2020 is an expansion of nuclear fission, using the so-called "nuclear waste" as fuel for a new generation of breeder nuclear reactors.  It is pointless to draw up a "technological" scenario, which turns its back on known technology -- for no plausible (or even explained) reason. Fourth, there is the possibility of synthetic photosynthesis allowing the direct manufacture of hydrocarbon fuels.  This is mentioned in the scenario, but is buried under a mass of technologically-unfounded ramblings about non-feasible alternative energies.  Synthetic photosynthesis should get more attention, and some of the wilder ramblings should be trimmed. Fifth, it would be worth including a more considered analysis of what the impacts of declining oil demand would have on the shaky societies of the Middle East, Russia, and Venezuela.  The geopolitical aspects deserve some consideration -- possibly encouraging continued oil imports by countries that could theoretically (in the scenario) live entirely without them.

· There are of course a lot of risks with different new energy sources. I think that a global critical network of scientists or a global "virtual assessment network" with basically positive attitude towards innovations would promote the scenario.

· More emphasis on how markets work if governments become serious about capping carbon dioxide, and as conventional oil becomes scarce (relative to demand) and therefore expensive.  It is not a tragedy if prices of energy rise (including their environmental costs) while incomes are rising even faster.

· Go COMPLETELY Green......

· Science and technology, the human resources dedicated to it and the timely funding a bit more spread around the world

· Kardahev scenario is limited to energy consumption and territorial expansion as main progress parameter.    In reality there are other factors that measure a civilization progress, mainly its control on its individuals utilizing technology.    The effect of singularities is ignored in Kardashev theories, we must consider that Singularity One, AI smarter than humans, Singularity Two, virtual human immortality by periodical rejuvenation systems, Singularity Three, mind uploading, which could be feasible in the next 50 years, may completely change the general society picture, altering its values and allowing the possibility of nearly limitless space expansion and human evolution with new life forms, with perfect physical renewable bodies and limitless intelligence.    Due to such possibilities, energy compsumption must be consider a temporary parameter to measure progress and evolution.    Current requirements call for
1-Drastic reduction of energy requirements by more efficient technology to be applied to all products\systems
2-Creation of adequate energy resources from renewable, non polluting sources
3-Terraform Planet earth to update its territorial systems to new technologies and future requirements of a multibillion and growing rich population
4-Develop space as a future alternative for human expansion, creating artificial and modular expansion planets systems, initially in the solar system, later in extrasolar systems, utilizing local energy sources, sun, space matter and stars

· Time and free human mind

· Greater human understanding on a global scale as a prerequisite for really advancing towards solution of world energy and socio-political and economic problems. The great economic powers must be more human-oriented instead of more-business oriented in dealing with planetary problems.

· On the R&D side, the most urgent need is to prove out the key uncertain but promising technologies to allow energy from space to substantially beat coal and fission on cost for 24-hour power. There are two (complementary) ways it could be done -- by using lunar materials (now in US plans) or by performing D-D pellet fusion in space. For the latter, we especially need to prove we can design the laser, and we need to show how adaptive smart antenna technology can be used to reduce the cost of beaming power to earth all the way to the grid to 2-3 cents per delivered kwh. But it is equally important to set up a new international consortium, with $15-20 billion set aside, to pay for the new required RLV (for which designs exist) and to market launch services, and to plan the massive deployment and sale of the new electricity source.

· A breakthrough in laser technology applied to nuclear fusion

Scenario 4.  Political Turmoil

4.1 The price of gasoline quintupled overnight, spot prices were never more volatile, long-term contracts for oil were abrogated, trading in carbon rights was suspended, electricity and gas disruptions multiplied, many banks closed and

· Led to an aggressive mood of panic, fear and suspicion, from which the "no strangers" group emerged. NSG demands an end to globalization and pleads – in many industrial countries – for a nearly complete end to immigration, opts for self-sufficient economies and is believed to be strongly connected to the rising nationalist and racist political parties in Europe and other countries. 

· The world financial disrupted with problems of cash to various parts of the world.

· Rich oligarchs and lesser survivalists began retreating into their respective prepared sanctuaries

· The costs of the transport go off and originate a fast shortage of supplies of foods and products of first necessity, creating inflation and originating the paralyzation from the main factories at world-wide level (with some exceptions at U.S.A.) by lack of supplying of materials and energy

· Social unrest and ad hoc demonstrations for proper action or against inactivity of governments spread out, people started to move to country side if they only  had any places or relatives there in order to sustain some living conditions or to prepare for even worse, militia groups arouse and fights between groups occurred; Russian government saw the situation offering room for new intentions and Russian politics on Baltic countries and Northern countries especially on Finland, were re-negotiated in order to guarantee free operations to the Baltic see, and to enhance advanced technology cooperation and St. Petersburg electricity supply from Finland and Northern countries network. The Russian army which was assumed to be only of minor actor showed up in its conventional modes of army very strong and well trained for local scale operations.

· Unrealistic terrorist could have gone for the oil production in many countries already in a simultaneous fashion. Furthermore by 2020 water might be a better target than oil 

· Terrorism is the symptom of a social turmoil in our global village. Fighting the symptoms and not the causes is not a solution. See the book of Zbigniew Brzezinshi “The Choice” Global Domination or Global Leadership

· Al-Khaida was satisfied and accelerated war in the Iraq

· Food production stop growing

· Global GDP declined by 50 % as large parts of the work force could not reach its work place.

· The overall effects ere greatly amplified by serious software and EMP attacks against key societal infrastructure nodes, effectively threw society, worldwide, back to the 1800's.

· Food supplies & international trade were disrupted.  France responded to the crisis, as President Chirac had warned five years previously, by launching a series of nuclear attacks, which decapitated the governments of Iran, Pakistan, North Korea, and Syria.    The consequences of the turmoil were surprising.  In some places, people pulled together -- the entire political class was run off; justice became swift & terrible; those lawyers who were not shot were given work in the fields; local factories were opened to replace essential products that could no longer be easily imported; and well-regulated militias assisted the people in keeping public order and protecting borders. In other places, politicians postured as chaos descended -- followed by thirst & starvation, and eventually the peace of the grave.

· Business worldwide was seriously disturbed, including food, medicaments, and other essential supplies.

· Large differences in energy price levels and indicators of energy shortage became apparent.  Although part of the difference could be explained by the location of the oil facilities targeted, it also became very clear which countries are better prepared to cope with oil supply disruptions.  Sweden, for example, was only slightly affected.

· Increase of poverty

· The New York, Tokyo, Paris and London exchange markets collapsed.

· Markets crashed globally leading to an instant recession as investors became very afraid, market confidence has not yet recovered.

· The black market for scarce commodities flourished and crime increased

· The speculative game of big capitals that has taken advantage the state of hyperinflation of the world to achieve big interests; and they staying the establishment based on the interests of the oil multinationals and of the industrialized countries that they maintain like one of the main energy source the petroleum.

· Stock markets in many nations collapsed. Along with the collapse of long-term contracts would also come increased concerns over protection of equity oil, and place the Chinese in a very powerful position.

· Whole consumer market price shock: social troubles till civil war (harder as oil shock of the 70th)

· Communications disruptions caused by overload, power failure or malicious attack lead to failure of manufacturing operations and impact on goods delivery, including the food supply. In addition, electricity and water reticulation systems break down because of failure of the communications-based control system. The power and water systems fragment and island, leading to pockets of availability and areas of depletion. Local strife caused by conflict over these limited resources can be expected.

4.2 Other suicide attacks targets were:

· Done to present if necessary, to counter attack or overcome the situation.

· Key makers of high technology drilling, pipeline and refining equipment needed for repairs and three of the most productive research facilities for alternative energy research. This is similar to the “keystone bombing” of German ball bearing and machine tool plants during WWII.

· Main subways around the world and special in European railway lines (subway between UK and France)

· Main oil delivery and distribution harbors around the world and the oil industry maintenance services and supporting industry plants.

· Water.

· Spain (railway) and London

· Venezuela

· EMP attacks upon Pumping stations  - both pipelines and ports.

· The LNG terminals in Europe and in Qatar, disrupting water-borne gas supplies.  Interestingly, and fortunately, terrorists wasted a large number of their bombs on nuclear power plants -- damaging the paintwork but otherwise doing no serious harm.

· Venezuela, Mexico and Bolivia.

· Saudi Arabian export facilities at Ras Tanura, Abqaiq, and Jubail

· Venezuela and Trinidad

· The Caucasus and Nigeria, where explosions at pipelines interrupt the production for several days

· Ghawar in Saudi Arabia, Hassi Mesaoud in Algeria and the Burgan field in Kuwait which was almost completely destroyed and is still burning.

· Nuclear installations and hydro dams.

· To strangle to the developed countries that they depend on the petroleum like energy source, since the biggest oil region in the world is in an area extremely unstable and low control of the biggest terrorist nets in the world.

· Fields in Angola, Nigeria, and Sudan.

· Russian German gas (oil) pipeline northeast See; Mediterranean pipeline in Egypt, Israel, Turkey.

· Nigeria and Alaska, but it must be pointed out that the scenario pictured above would result in seriously reduced oil demand.

4.3 What really needed to be done [to increase security] was

· A serious and worldwide reflection on the roots on preventing terrorism, not just stopping it or its executors before the deed.

· Oil plants in AFRICA: Nigeria, Libya, Angola, and Equatorial Guinea.

· The obvious: for the vast majority of people to be become “sick and tired, and sick always comes before tired” and revolt against both the terrorists and do-nothing power elites. A first-ever worldwide social contract was needed, as had often been achieved at national and regional levels in the past. The question remained as to whether the level of pain had yet become severe enough to allow that revolutionary fusion to occur – a 1780’s French revolution, as it were. 

· To identify, to make pursuit and to reduce to all the terrorist groups around the world.  In order to make such task is necessary 
1.-  to reinforce the familiar bows.  
2. - to improve the formation of teachers, giving them a new roll  
3. - to reinforce the civil attitude of people  
4. - to make participate to people actively to identify groups that make initial operations that attempt against the society

· Safeguarding and prioritizing the vital operations of the society during the chaos against induced criminal maneuvers and citizens’ ad-hoc bursts of violence, and capability to protect people as much as possible and enhance their self-management.

· This whole scenario is written in such a simplistic way to just cover oil and very western even USA style prediction that it makes no sense to add something to 4.3 as the premise is too simplistic

· To avoid dependence on few sources of critical commodities

· A coordinated approach without national prerogatives.

· Calm down the growing world polarization, fast, before a line would be crossed that would make human extinction near-inevitable.

· A massive Intelligence campaign to determine intentions, at the granularity of the individual, worldwide to enable pre-emption.

· The expulsion or elimination of all those individuals who were threats to the safety and survival of the community as a whole. Interestingly, some of the areas that were hardest-hit made the necessary transition.  Habeas corpus was suspended.  Trials took place within hours, and the guilty were executed immediately. Organizations that were suspected of having been infiltrated by ecoterrorists, like the Sierra Club & Greenpeace, disbanded themselves.  Some Moslems in western countries voluntarily took oaths of allegiance and relentlessly hunted down Islamic terrorist sympathisers. Places that were spared the worst of the 2011 violence tended to react more slowly to the new world order, and paid a heavy price for it.

· To start considering strategies to move from a confrontational world towards a meaningful search of solutions, avoiding force and replacing it with dialogue.

· To identify the terrorists' sources of weapons and funding, and to reduce most countries' dependence on imported oil and imported natural gas

· To maintain control

· Serious international diplomacy to begin resolving the various issues that gave the militants their power base and raison d’etre.

· Sharpen political negotiations between regional blocs

· An appropriate reaction of the world leaders, especially of the developed countries, to look for a the world politics of consent with regard to the search of new energy sources, limiting the repressive armed action that of time of calming the things to ignition a true hell. Even leaving side the big interests of the oil multinationals.

· To install an international oil (protection) patrol.

· Pray. The scenario sketched represents a total breakdown of civil order, and nothing less than a return to pre-industrial society can be envisaged. A dramatic decline in population is inevitable, and may provide the basis for the construction of a new society.

4.4 Oil-related political hot spots occurred in the Caucasus, China, Japan, the Arctic, Nigeria, the Persian/Arab Gulf, Russia and

· Libya

· Antarctica, where demand had finally shattered any semblance of accord on preserving the natural heritage.

· Mexico and Venezuela

· On the routes of oil transport caused not only by threat of terrorist attacks but by state pirates. 

· The outcome can be a world-wide economic depression with unpredictable social consequences

· Baltic area (potentially)

· Venezuela

· The North-Sea (debate between England/Denmark/Norway on which country was entitled to new deep-sea deposits in international waters, burdening EU consensus; you deal with this question below at The Arctic)

· Alaska, Mexico and Venezuela.

· Venezuela.

· Europe, South America, and the Caribbean.

· Ukraine, and Belarus

· Venezuela

· Mexico

· Latin America’s biggest producer Mexico

· Other oil and gas-producing developing countries

· South America, especially in Venezuela and Bolivia where a growing block “antinorteamericanos”, seeks to attempt against the stability in the continent. And The Antarctic, where are the biggest reserves of minerals of the world.

· Canada

· USA/Canada/Alaska – on the other side, not the arctic (west passage)

4.5 Iran’s power and influence grew in the region, and its overt support for the Shi'ites in Iraq effectively ended the tenuous Iraqi national cohesion. What followed were

· The general turmoil in the Middle East and North Africa.

· Highly emotionalized squabbles over almost every conceivable topic, which both increased intra-Islamic terrorist acts and took some pressure off the western nations.

· The union of new organized terrorist groups of Iran and Iraq against the western interests

· Two Muslim states in Iraq and a new kind of tensions between the Muslim countries in the area and new and different ties between them and Russia, China and EU and US: world energy division

· Increasing tensions and undeclared wars

· Deepening ethnic/religious extremism (religion as ideology) creating widespread chaos as extremist groups do not recognize the authority of any state.

· The breakup of the region into effectively warlord territories, with greatly reduced trade between them.

· Political repercussions that intensified terror antagonisms.

· Agreements between Iran and Turkey to construct an energy corridor for export of Iranian gas and oil to Europe via Turkey.  The route was carefully chosen to bypass areas under Kurdish control.

· To maintain this situation

· Years of political unrest in the Middle East. Iraq is still in the grips of civil strife and ethnic tension, while Israel has become increasingly jittery fearing both terrorist attack and neighboring states losing their restraint in the face of increasingly hard-line and xenophobic political developments across the region. The years of political strife have lead to an ingrained anti-Semitism in many which has been reflected in the conduct of some political leaders 

· Further faction splits and increased turmoil in the region

· A growing confrontation ethnic religious that will continue accentuating conforms to a bigger intervention of the developed countries.

· Periods of increased intervention by many of the Persian Gulf states determined to prevent the chaos in Turkey from radiating outward, as well as prevent further Shia organization and cohesion

· (Smart) civil wars

· The invasion by the U.S.A. of Iran as a form to have the total control of the countries of the Middle East and therefore to have its petroleum supply assured

4.6 China was able to leverage its vast holdings of US debt to prevent US criticism of its civil wars and tactics. As a result

· The US decided to freeze its relations with China.

· China began to exercise subtle leadership of the UN Security Council, supplanting the US.

· High levels of unemployment, inflation and hopelessness not to have a short exit term

· The rich China of Western standard of living and the poor China separated.

· The so-called “market forces” must be replaced by a new system capable of maintaining a balance between “supply and demand”. Our emerging global village is a new world that needs new rules

· Oil pipe from Russia to China

· People feel that nobody is supporting peace and western values

· The world decided to switch from the dollar to the Euro as the world Monetary standard and the world foreclosed on the Massive U.S. International Debt. The U.S. Economy tanked.

· China reverted to its historical pattern of provinces breaking away from the central government.  The Beijing government hastened the process by attacking Taiwan after 2011, seeking to unify the restive Chinese people behind them.  All those Chinese leaders succeeded in doing was provoking President Rodham-Clinton into launching the largest nuclear attack in history.  She will forever be remembered as the leader who killed more human beings than Mao, Stalin, Hitler and Genghis Khan put together.  Regional warlords, commanding what was left of the Chinese military, surged into the vacuum left by the elimination of organized government in China.  From that point on, China was a restless confusion of temporary alliances between warlords claiming to speak for the whole nation.  Some of the more decadent western countries went along with the pretence, until they too collapsed.

· There was a relative improvement in the oil situation. However the overall economic situation continued to worsen.

· China became increasingly dependent on Russia for oil and natural gas supply

· Chinese President Xing directed additional financial and scientific resources into China's renewable energy programs. Already world leaders in solar-powered fuel cell technology, China rapidly assumed a superior position in bio-fuels, wind and wave power. These renewables, supplemented by the seemingly unlimited supply of gas from the Australian LNG contract, enabled China to become the first super-nation to break its dependance on oil. Until now, only smaller countries such as Sweden, Finland and Denmark has achieved this.

· Of energy public policy

· Through its persistent condemnation of Chinese interior policies, Europe has gained significant moral weight in global politics through the vacuum left by the retreat of the US.

· There was no curbing power to stop conflicts from spreading further

· Of this China had looked for new markets of petroleum and it has increased their exchange especially with developing countries, but this doesn't stop the process separatist that will continue in peak. That’s true because in my opinion what China wants its to be the countries number one in the world that why they trying to make some kind of arrangement with countries in developed so they can win some territory for their future.

· Chinese intervened militarily with harsh tactics and effectively shut down the western provinces

· China is attacking and regulating like in Tibet, Taiwan by military

· China controls its internal situation immediately and continues producing the amount of petroleum that needs for its normal functioning

4.7 Tensions still remain high while the oil and gas pumps are on hold, and

· The demand of energy is increasing across the world.

· A desperate Japan is hurriedly seeking ways and places to extract ocean-bed methane hydrates, for which environmentally safe technologies do not yet exist.

· And some skirmishes product of the lack of fuel in the zone

· Leads to permanent presence of US navy on the area to protect Japan’s interest.

· According to the father of President George Bush, the most dangerous enemy of the US is the lack of economic stability. If the young generation of leaders won’t understand that mankind is a unitary system that is manageable as long as there is cooperation, the future is bleak

· War seems unavoidable

· Frankly -- it makes no sense to invoke the "World Court" in this scenario.  It is much more likely that the United Nations and all its bureaucracies were collateral damage from 2011, when the US and Japan decided that they had more urgent needs for their limited funds.]    [A more credible scenario would be that Japan would seek to play off different elements in China against each other.

· The U.S. realizes that they have essentially no major effective military leverage in the region and withdrew.

· No comment.

· Japan became a major purchaser of LNG. Some of the LNG originally destined for U.S. and European customers was redirected to Japan.

· Trying to have a deal

· Trade relations have deteriorated once more with China trying to out-compete its neighbor both in the export and its own internal market in many areas traditionally dominated by the Japanese such as the automotive industry. Japan has threatened on numerous occasions to take a take a case against China to the WTO but has so far been reluctant as it is still an important market.

· The situation remains tenuous.

· The control on the reservations of petroleum and natural gas, it is extremely important as much as for China as for Japan and while you exist divergences the possibility of a conflict is imminent.

· Japan has moved closer to declaring its rights to militarily protect its interests and citizens in the East China Sea.

· Both parties finding an anti-offensive strategy by 51: 49% and, doubling the pump efficiency.

4.8 The United States has yet to sign the UN Convention of the Law of the Sea. If the World Court does not resolve these issues, or if one or more parties do not accept its ruling, then

· Then another world war would be not far.

· Private capital will not invest. However, state capital backed by gunboats well might invest in hopes of gaining oil and gas, even (or especially) if court action were to take a long time. The niceties of paying retroactive penalties, while enjoying “nine-tenths of the law” ownership could be seen as worthwhile.

· U.S.A. will have to handle the dispute by means of official notices of the international organisms in order to fulfill the signed international agreements, independently of the convention 

· there will be a resource war ( hidden from the public) between US and Russia over the resources and finally a kind of a “resource-rippentrop”-pact is agreed between these two countries leaving others to accept.

· Go on free liberation policy and problems

· Strongest countries will impose their will

· Again, it makes no sense to assume that the World Court -- which long ago lost any credibility -- would have any part to play, or would even still exist in this scenario.]    [It would be more credible to imagine a world in which the weak -- Norway, Denmark, Canada -- sought face-saving deals in which they received some royalties from Russians or US entities which were exploiting whatever resources they could find.

· This may become a hot spot for confrontation between former allies.

· The United States and Russia will divide the Arctic Ocean into regions under U.S. military protection and regions under Russian military protection.  Shipping lanes will continue to operate

· It is likely that Russia, Norway and Denmark will form an alliance against the USA, and Canada will likely remain neutral. Norway produces an ancient manuscript, which clearly shows ownership of the North Pole rests with a pre-Viking dynasty, which once ruled the areas now known as Denmark and Norway. This agreement is honored by the World Court and rights are vested in the indigenous peoples of both countries. Canada and Russia are quick to reach agreement with the Nordic alliance and secure access to certain drilling rights in specified areas. The USA continues to pressure the World Court to overturn its decision and several US corporations are exposed whilst trying to bribe the World Court.

· Will be a conflict

· Many fear trade sanctions will be introduced across the board. There are more extreme views held in some quarters in both Russia and the US where old ‘cold war’ tensions are resurfacing and there have been numerous ‘incidents’ in the Barents Sea where US submarines have been met with a cold Russian reception

· Years long debate will ensue with environmentalists’ stance against polar exploitation gaining credibility.

· So to prevent the interests of the power unpolar of the world and under the logic of the war for the petroleum, they can decide to intervene militarily.

· USA/Canada and Russia sharing rights and strengthen as build up their refinery capacity, Norway and Denmark loosing

4.9 The NDPVF has become a serious threat to the Nigerian federal authorities, with the NDPVF spearheading a secessionist movement which keeps Nigeria in a state of instability, and

· The intervention of the international community, Europe especially.

· Uncertain for the foreigners and investments that reside in this country, coverall considering a possible taking of the government by the insurgents

· Nigeria was seen to run into chaos with its vast resources of oil which was regarded as unacceptable in the world situation and several governments sent their armies to take hold of the country just causing more vigorous violence to spread out.

· Instability in a part of the global village has the tendency, if not contained, to spread. According to knowledgeable economic analysts, the major problem of Africa is not poverty but corruption. Unfortunately, this is a worldwide problem. Regrettably, the solution suggested by the Dalai Lama is theoretical. See his book “Ancient Wisdom, Modern World” Ethics For The Next Millennium.

· Prevent the country to be a key player in the oil supply

· Africa remained a confusing mess of conflicts, as so much of it had been since the end of the colonial era.  After 2011, Nigeria broke up along religious and ethnic lines.  Tribes in resource rich areas of Nigeria and other African countries sought alliances with militarily-strong entities from the previously-developed world.  In exchange for a share of the proceeds, outsiders protected the resource-rich enclaves and ensured that their products got to market -- uranium and other minerals, as well as oil & gas.    Africans adjusted to the new realities better than some of their European counterparts, who had grown soft & vain in the long years they were protected by the strong arm of the US.  The Africans had never forgotten that "all power proceeds from the barrel of a gun", and quickly learned to put the new rules of the game to their own use.

· No comment

· Nigerian oil exports fell to very low levels

· Corruption

· A crackdown by the government following a failed coup has ignited tensions even more.

· Underdevelopment under corrupt leaders.

· The logic in the falling states, is not similar to the logic of the developed countries, therefore the internal conflicts continued and these they will affect to the main source of revenues in detriment of most of the population and avoiding new investments in the oil sector.

· Ongoing corruption and poverty lend a growing well spring of popular support to the movement.  It’s likely that the Nigerian government will be removed; wither forcibly or by popular demand.

· Disruptive actions are supported by foreign interest groups – only the investors winning

· Which spreads rapidly throughout West Africa. Other oil-rich areas such as Guinea, Gabon and Senegal get drawn into these conflicts and the entire region degenerates into tribal strife. Oil supplies are maintained only at great cost and are uncertain and unreliable.

4.10 The future of Saudi Arabia and the Gulf Region seems to depend, more than ever, on

· NO, Canada will separate more from the United States and try to keep Canadian oil and gas for itself.  That is they will keep energy in Canada from expanding too fast in order to make it last longer, and get higher prices for it outside of Canada to any buyer, not just the US

· Intervention of the international community, Europe especially.

· Work of the commissions of peace to reduce the tension between the groups in conflict and to try to retire the religious component of the fight, for obvious reasons

· The manipulation of masses by religious leaders. A few centuries ago, France was for a while under the rule of two Cardinals. Now, modern religious leaders are equally hungry of power. Unfortunately, the communist system convincingly demonstrated that power without wisdom and political skills, is a recipe for an inevitable economic disaster.

· EU

· An agreement of the leading countries

· Safe sea-lanes of passage.

· Tribal loyalties.  In retrospect, it was clear that oil money had been the only thing separating Gulf countries from Afghanistan.  The disruptions following 2011 hit ordinary people in the Gulf very hard -- as should have been expected in an area that was so dependent on desalinated & pumped water and on imported food.  In the chaos following 2011 and the French nuclear strikes on certain Gulf countries, millions of human beings died in a remarkably short time, mainly because of loss of water.  When the dust cleared, most of the people left in the oil producing regions of the Gulf were non-Arabs -- the Asians imported to do most of the work.  The Asians took over, and with outside help fought off the mostly ineffective Arab efforts to reclaim the oilfields.  The extent of the collapse of Pan-Arabism became clear when Israel reacted to Palestinian attacks after 2011 by launching a full invasion of the Territories.  No Arab faction rose to help the Palestinians --! worse, tens of thousands of Palestinians seeking to escape into Jordan and Egypt were murdered by the local populations.  With the end of the UN and the extermination of the jihadists, the Palestinian problem was finally solved.  In one of the strangest turns of history, by 2020 the Holy Land had become one of the more peaceful & stable parts of the world.  The Jews welcomed peaceful Muslim & Christian Arabs to live among them.  The biggest problem Israel faced was limiting the number of prospective Arab emigrants.

· Enforced political stability.

· The development of democratic forms of government under an Islamic legal framework

· The region developing alternative economic streams, reducing its own reliance on oil to produce wealth.

· Governments and their close relations

· The attainment of a more egalitarian society, democratic in governance but respectful of Islamic tradition

· Their ability to supply oil and gas at low prices and their internal conflicts being resolved

· To maintain the stability based on the princess and sheiks of the petroleum, avoiding in being involved in the Islamic fundamentalism

· Then rise and fall of the extended new AU (African union) to ARUB/Arabians

· The high prices of petroleum as long as they continue being protected by the U.S.A. that maintains their interests in that Region of the world

· Isolation and protection of the oil-producing regions. Unfortunately this will come only at great cost, and this may not be affordable for the cash-depleted western nations.

4.11 This has led to many joint endeavors to develop technological breakthroughs for stretching the amount of oil extracted from any one well, conservation techniques that improve efficiency, cleaner uses of coal, and

· NO, Canada will separate more from the United States and try to keep Canadian oil and gas for itself.  That is they will keep energy in Canada from expanding too fast in order to make it last longer, and get higher prices for it outside of Canada to any buyer, not just the US

· Conversion of bitumen to synthetic crude oil; carbon dioxide capture and storage

· Methods involving the use of some kind of renewable energy.

· Disposing and reusing mining wastes

· Fuel cells, solar energy and other new combinations of biocombustibles available

· Advancing OTEC technology in Sargasso see for hydrogen production 

· NEW TECHNOLOGIES are desperately needed to allow the US to develop its ability to lead the world to a brighter future. The creative forces of researchers around the world are providing new ideas but the “market forces” seldom listen. Why? The ROI is not big enough. 

· Wind and water power and hydrogen revolution

· Green Energy.

· (Finally) the development of shale oil. One of the major unexpected changes from 2011 was the elimination of the environmental movement.  Environmentalism came to be held directly responsible for letting the US become so dependent on imported energy.  Most of the great foundations -- Carnegie, Ford, etc -- were sued into oblivion by victims of 2011.  It had long been observed that only wealthy countries could afford environmental extremism, and after 2011 the US was no longer a wealthy country.  The most popular video of 2012 showed drilling rigs rolling right over extremists who lay down on the tundra in an attempt to stop them.    Communities now competed with each other to attract new industries, including oil developments and refineries -- in a reversal of the environmentalists Not In My Back Yard syndrome

· Enhanced uses of natural gas.

· More efficient and cleaner use of wood and forestry products on a small scale.  Canadian voters successfully blocked the export of low-cost Canadian electric generation to the USA

· H2 energy use

· Development of low carbon technologies and diversification of supply to renewable energies and nuclear

· Even hydrate technology

· The development of alternative energy sources and the dependence of traditional energy sources with high technology that you/they diminish to the minimum the environmental impacts, will generate strategic alliances especially among developed countries. But the development of energy sources like the nuclear one, in countries that face conflicts or uncertainty, constitute a source of future conflicts. Efforts to create serious international governance structures that require compromise and give and take negotiations have largely failed over the past twenty years. Ethnic groups and countries are looking out for their own interests. An electronic iron curtain has come down between the knowledge-able and the knowledge-less. The decay of family and social values, corruption, and transnational crime became the governing elements in the system. The decay of family and social values, corruption, and transnational crime have become the governing elements in the system. Few seem to care about the environment or their neighbors. One wonders if the world has entered a new kind of World War III.

· Closer defense and military cooperation between the two nations

· Gaining deeper new oil (res)sources

· Protection of the environment

· Improved conversion technologies for converting coal to electricity, hydrogen or other usable energy form.

4.12 What would make this scenario more plausible and useful?

· This is a really depressing scenario that brings together all fears about the future – which is also its problem. People tend to react to this kind of scenario with something like "Oh, these Future Pessimists again. It can't become this bad. So maybe making it more a patchwork of "Mostly bad, but also some good aspects" might help…. For example, you keep stressing that values decay and hedonistic individualism prevails (without that fact seeming to play a decisive role in the scenario logic – as a reaction to such a catastrophe as Terror V. 2 the opposite seems rather plausible as well, a withdrawal into the family and the personal, private, "taking care of each other, which is the only thing we can control as the world got out of control and politics seems to be unable to fix it." 

· This is all about politics.  This one is more plausible than the others, but it could have more.  In addition there will be a lot of economic problems.  What has to be talked about is the massive unemployment, the stock market downturns, and the bankruptcies.  How people will have a hard time keeping their houses, how they will end up with borders in their houses to pay for heat, and how people will make do on less money.  It will be a great depression scenario. 

· The present scenario is the worse in terms of what people are expecting from the future on energy supply and demand. The scenario could only be plausible if the international community ignores the grievances of radical Muslims living in regions of oil supply, intensification of the greediness of Western Nations, lack of renewable energy, political instability in regions of oil and gas supply, tensions among Western Nations, the uncontrolled rise of China in the world arena. The useful of the scenario is on ways and means various nations will use it to get out of the world turmoil.

· As it is mentioned the causes of this worldwide crisis are located in the decay of the family and social values, the corruption, and transnational crime.  In order to try to solve this the mentioned thing in paragraph 4.3 is required 1.-  to reinforce the familiar bows.  2. - to improve the formation of teachers, giving them a new roll  3. - to reinforce the civil attitude of people  4. - to make participate to people actively to identify groups that make initial operations that attempt against the society

· ”Simulation” of the political responses and citizens’ responses to the events described and assumed. Observing more explicitly the transportation of energy around the world from the source places to the distribution places and further to the places of consumption.

· less US centric, less oil centric, less Islamic the bad guy centric, more critique how western economic structures and policy decision play a role.

· The Internet was created by the genius of mankind. Having the possibility to better communicate, sooner or later people will wake up and realize, that an ethical behavior can be much more profitable for every human being then confrontation or manipulation is.

· On the 1. page: Who, or what is Transnat. org. crime? On the 2.page no "19 martyrs", but  "19 terrorists"

· Assuming a global GDP-decline by 50% after Terror V2, energy demand will rebound only slowly as will economic development. Time required for reconstruction will be much longer than expected here, especially with regard to the paragraph above. If 70% of 2010 level would be achieved by 2020 that would be a wonder.

· For all the misuse of the concept -- we cannot afford to ignore the very real dangers related to WMD in these kinds of scenarios. It is precisely the escalation to the first use of truly large-scale WMD (most likely nuclear weapons in the hands of a subnational group or political faction), which puts the human race into a path (paths) from which extinction is more likely than survival.

· Go GREEN.......

· The scenario should pay more attention to the political ramifications of the major changes subsequent to 2011 -- the end of the UN, probable civil wars in North America, Europe, Russia, & China. There would likely be a regression in living standards in the West to 1950s level -- which would obviously be quite bearable.  But poorer countries could no longer afford the vast social safety nets they built in richer times.  This might trigger significant social changes -- possibly a religious revival, certainly a much greater focus on individual responsibility.    It would also be likely that there would be a lot more "localism" -- Brazil might flourish while Germany collapsed; locally-generated nuclear power would be adopted in a number of countries, replacing imported oil & gas; some countries might resort to military rule; the basics of ensuring food supplies would loom much more important; with the decline of international trade, many jobs would be created in western countries; poor nations that were already closer to subsistence levels might recover from the effects of 2011 faster and outpace developed nations.    Humanity would survive!

· It is a brilliant and well worthwhile essay.  However, it seems to be heavily from US perspectives. More input from Chinese, Japanese and Indian perspectives would be helpful.

· It calls attention on the need to approach anti-terrorism with a more humane attitude. What lacks in the scenario is the fact that world activities and supplies would be paralyzed, forcing the alternative of a truce or a nuclear war.

· It should be substantially toned down so that it sounds less like a Hollywood movie and more like reality.  The scale of damage to oil facilities should be much more modest. The whole thing should not be so dramatic. Dependence on oil and gas should decline in such a way that some countries are not seriously hurt by this scenario.

· If we continue the tension and fight of energy supply, high-energy prices and increase of poverty.

· The scenario is quite strong in developing the story of political strife but this is not accompanied by enough breadth in terms of other drivers and nuances that show how the system evolves over the timeline. Using common scenario logics with the other scenarios would help here. The single issue focus on politics, but also the excessive focus on oil as an energy source is an apparent weakness. It would benefit greatly from enhanced consideration of other sources of energy particularly the expansion of renewables, nuclear and coal likely under this scenario with such deep concerns over security of supply. It would also benefit enhanced consideration of other key drivers including climate change (the global political ramifications as well as the impacts such as water shortage), other environmental issues such as air pollution likely with the implied increasing fossil fuel use, demographic changes, and technology. The mention of other factors making the world unstable is something, which should be expanded and reintegrated back into the scenario to give it more breadth and depth.
The discussion of the competition for polar resources should be accompanied by some discussion of the strong global public opposition likely to the exploitation of a pristine environment to obtain the fossil fuel resources, which would have actually lead to the melting of the ice caps. Climate change would again require mention here as melting the ice caps is a ‘significant irreversible impact’ which leads to run away global warming of many degrees with severe impacts that can occur even on decadal timescale due to the enhancement of climate feedbacks. The political, social, economic and environmental implications of this are enormous and should be part of the narrative. 
This political facts based scenario would be more useful if it supplied some description of the energy pie throughout the world resulting from ‘political strife’ and the other drivers, which should be discussed. This could give a greater engagement for the reader with how change has occurred and what the result of this is for the energy picture in 2020.

· Increasing tensions in the Middle East and firmer signs of oil depletion.

· We have to create a serious international politics to help and prevent all kind of disasters in the whole world so in that way people can compromise and help to stop other war between countries because we all are the world and what we wave we have to share it with people that needs. That the international organisms as the Organization of the United Nations, take their protagonistic paper in impelling a system of balanced energy supply among sources of traditional energy with renewable energy sources and that this project is implemented equally at world and not alone level in the developed countries.

· I think the ingestion of disease packets in the terror attack unnecessary for this scenario – the damage to energy infrastructure is definitely significant without adding on an additional action which really isn’t addressed anywhere else in the alternate future.  I find the idea that Russia will pursue nuclear energy for power generation a little unlikely – their wealth of natural gas, chronic corruption, and budgetary constraints, even with higher energy profits, would make large scale nuclear energy cost prohibitive.  I think that it would be interesting to consider the possible negative effects of closer ties to Canada – if the US feels its energy security is more closely linked with Canadian security, it provides a strong impetus to “interfere” and move unilaterally to secure oil supplies, borders, sea lines, etc.  Canada may view these actions with more hostility than we imagine. I also find it far more likely that Nigerian govts will fall due to their chronic corruption and the spreading realization that the poor are being robbed blind.  When this occurs, it won’t take terrorist groups to bring down the regime. And if the govt is taken over by parties interested in spreading the wealth and addressing poverty, then distribution/access to/security of oil supplies could be further threatened.  One interesting scenario to consider is the possibility that if Angola and Sudan are targeted, China would take a huge hit in its energy sector, possibly increasing the tension between China and Japan as well as leading to a more winner take all attitude for energy competition in South Asia

· When other countries threaten the hegemony of a country, the world is in danger of a Third World War. We must remember that history is cyclical and that there has not existed an empire that was permanent; always other nations that are hegemonic have arisen. The time of the present powers already reached its peak and others will arise but for that it will have to happen conflicts that threaten the world’s population.

· This is clearly the Armageddon scenario. Not only is it plausible, it has already been forecast some millennia back. I am not convinced that this scenario is consistent, however. Some of the outcomes described above would have such a major impact on the world, as we know it that many of the other outcomes, for example a big boost in R&D would never occur. I think the next step would be to do some input-output modeling and simulation.
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