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1 Introduction
This paper proposes a framework to consider financing options and incentive structures to enhance the allocation of resources for health R&D that addresses the health challenges of developing countries.
While financing health R&D that benefits the poor faces specific and idiosyncratic challenges, this paper suggests that it is useful to consider these challenges in the broader context of the market and policy failures that impede an adequate supply and diffusion of knowledge for developing countries.
Thus, Section 2 considers the nature of market and policy failures that may result in the under provision or lack of dissemination of knowledge. The underlying conceptual framework draws on the understanding of knowledge as a global public good. The contention is that if knowledge is analyzed as a global public good – not as a theoretical abstraction but as an empirically-based analytical foundation – then practical implications for action emerge that can enhance the efficiency and the equity in the global production and diffusion of health-related knowledge.

These practical implications relate to the incentive structures that encourage research and development. While much of the discussion will be on knowledge in general the goal is to inform the analytical framework that could be used to interpret proposals to enhance financing for research and development that address the health problems of the poor, as elaborated upon in the next section.

Section 3 describes how the incentive structures to stimulate research and development that have been put in place nationally may have not fully solved the underprovision of knowledge from a global perspective. T his section thus suggests that knowledge is underprovided as a global public good, particularly knowledge that would be relevant to developing countries.
Section 4 proposes a framework to analyze challenges in the generation and/or diffusion of health knowledge that is relevant to developing countries. It then uses this framework to classify some of the incentives structures that have been proposed and implemented to enhance the generation and diffusion of health-related knowledge that benefits developing countries.
Section 5 considers the broader context of the landscape of proposals and policy initiatives directed towards enhancing innovative financing for health.

2 Market and Policy Failures in the Global Production and Diffusion of Knowledge

In a way, it is puzzling that the national strategies for the production of knowledge may have resulted in under-provision and under-diffusion of knowledge at the global level. The nature of knowledge is such that any innovation, wherever produced, could in principle be immediately and easily made available to the whole world. According to the taxonomy proposed by Todd Sandler (2003), the production of knowledge follows a best-shot aggregation technology of production. That is, in principle – ignoring restrictions to access to knowledge for the moment – it is enough for a single country to contribute to knowledge generation for knowledge to be fully provided. For example, once the principles underlying a vaccine are scientifically established in a certain country, it is not necessary for each and every country – or, for that matter, any other country – to invest in the discovery of those same principles. Thus, exclusively national strategies for knowledge generation would not be expected to be necessarily conducive to the global underprovision of knowledge.

However, even a casual observation of the world today clearly suggests that there is an underprovision of knowledge, there are large asymmetries in the ability to access existing knowledge, and there is a large unevenness across countries in the engagement with research and development. Jeffrey Sachs (2003), amongst others, has noted that the global innovation divide (measured, for example, using patents per capita) is much wider and deeper than the vast inequalities in income per person. And this is certainly an issue that the United Nations has for long been sensitive to (see box).
Box- Efforts of the United Nations to Bridge the Innovation Divide

The United Nations has made repeated calls to bring the benefits of science to developing countries that date back to 1963
. In 1979 the UN Conference on Science and Technology for Development, held in Vienna, called for the development of endogenous capabilities for science and technology in developing countries
. Since 1992 the UN initiatives in this domain have been developed under the UNCTAD through the Commission on Science and Technology for Development (CSTD), which advises the UN General Assembly on science and technology for development
. More recently, UNESCO’s World Conference on Science in 1999 produced a declaration that considers that science must become a shared asset in the twenty-first century
. The declaration also called for an increasing engagement of developing countries on science and for broader and deeper scientific collaboration among all countries, rich and poor.
One hypothesis is that both the underprovision of knowledge and access problems results in part from the fact that policies and activities oriented to the development of science and technology have been mostly thought of, and has been implemented, at the national level.

Since knowledge-generating activities are costly and build on scientific and technological capabilities, most poor countries cannot afford and do not have the ability to generate knowledge specific to their contexts. In addition, the national focus has limited the incentives for producing technologies with large global spillovers or that would bring benefits to poor countries. Birdsall and Subramanian (2007: 5) made this point clearly:
“Around the world, there is a tendency for research and development (R&D) to be under-supplied because it is difficult even for public suppliers (such as the National Institutes of Health in the U.S.) to capture for their citizens alone all the benefits. But R&D of products of interest to poor countries is even more undersupplied—because a limited consumer market reduces potential private returns, and because the governments of Kenya, Peru and even research rich India are each reluctant to finance a good from which the others will benefit.”

One illustration of the potential spillover of benefits from research and development comes from data that compares the benefits of agricultural R&D undertaken in specific US states to the national benefits across all states. Table 1 shows that, on average, the national benefit-cost ratio is about 50% higher for the country as a whole than it is for individual states. In the most extreme cases, the national benefits are five times higher nationally than they are for an individual state (row labeled “minimum” in Table 1, which shows a benefit cost ratio of R&D of 2 for the state and of 10 nationally).
Table 1- Returns to Public Agricultural R&D in US States (benefit-cost ratio; 3% real discount rate)
	 
	Own State
	National

	Average
	21
	 
	32
	 

	Minimum
	2
	
	10
	

	Maximum
	58
	 
	69
	 


Source: Julian M. Alston, Philip G. Pardey, and Vernon W. Ruttan. 2008. “Research Lags Revisited: Concepts And Evidence From U.S. Agriculture.” Mimeo.

The national focus has also created access problems to existing knowledge. Often, this is the result of intellectual property rights (IPRs). IPRs, designed to stimulate innovation in rich countries, often impact on the price and on the variety of goods available in developed countries for consumption and for production. Yet, even knowledge that is not formally restricted through IPRs often fails to be diffused
. Quah (2001: 3) notes: “one of the most significant aspects in economic development is not knowledge’s over-dissemination, but instead the opposite, even in the absence of explicit IPRs. Knowledge — something economists have expended so much effort studying how to restrict — turns out, puzzlingly, to be one of the most difficult things to disseminate.”

Knowledge has characteristics that make it different from most kinds of goods. To be precise, we are considering only codified knowledge of a scientific and technological nature, that is, that is generated mostly through formal processes of research and development. Nelson (1959) and Arrow (1962) articulated the fact that knowledge is inherently a public good. Codified knowledge is “non-rival” in consumption: it can be possessed and used jointly by as many as care to do so. The nonrivalry of codified knowledge has also been defined as “infinite expansibility,” by Dasgupta and David (1994), who favor a more descriptive term for this property. Additionally, knowledge is also typically non-excludable, in the sense that is difficult (costly) to retain exclusive possession of codified knowledge while this knowledge is being put to use.

Stiglitz (1999: 310) argues that “most knowledge is a global public good,” especially scientific and technological knowledge, which is not only universal, but remains useful over time.
The public good nature of knowledge implies that, as Arrow (1962) indicated, it will be undersupplied in decentralized markets. The reason for undersupply in competitive markets is simple: the costs of production are decoupled from the benefits of consumption. This is true also for knowledge embodied in tangible goods. Think of a vaccine or a drug, for example. These are examples of combinations of intangible codified knowledge (the formulation of a vaccine or of a drug) with tangible embodiments (the physical mechanism for the delivery of the drug or the vaccine). Both the codified knowledge and the tangible embodiments are costly to the producer, but only the tangible part is costly to the consumer or to a rival
.
It is important to note that the lack of incentives for knowledge production in competitive markets does not mean that it cannot be privately supplied nor does it imply that it must necessarily be produced by the state. Rather, it entails that some type of incentive structure must be put in place to reward the efforts of creation. It is also crucial to point out that the analytical argument is not that in the absence of these incentive structures no knowledge would be produced. However, certainly the amount of knowledge supplied would not be as abundant as it would be with institutionalized incentive mechanisms that compensate creative efforts oriented towards the production of codified knowledge.
3 Incentives to Stimulate Research and Development

Simplifying, two main incentive structures (the establishment of intellectual property rights and public support) have emerged to stimulate the production of knowledge.

Following David (1993, 2001), in the medieval and Renaissance traditions of Alchemy the objective was to discover some formulae that would bring power over material things. These formulae would be kept secret and would be used only for the benefit of the discoverer. Geographical knowledge (trade routes, more accurate maps) would be kept from the public domain to be used only by the merchants or rulers that had discovered this new knowledge, from which military or mercantile gains could be extracted. Craftsmen kept close watch over the technologies used in their trade, even when no formal guild restrictions applied.

Secrecy continues to be used today as a means to protect knowledge but the same principle of attributing to the discoverer the power to exclude others from access to new knowledge has been institutionalized in the incentive structure of IPRs. Secrecy is rather limited as a means to restricting others from using knowledge, since it may be possible to understand the underlying knowledge embodied in a product or associated with a certain process of production. With IPRs knowledge is made excludable, since the creator has the right to exclude others from access to the creation. If this is the case, private market incentives work: the creator provides access to knowledge only to those who are willing to pay for access and/or usage.

IPRs are an extension of the traditional incentives for knowledge generation associated with the secrecy of the medieval era and Renaissance. IPRs, as Khan and Sokoloff (2001) note, were included in the first article of the US Constitution precisely with the intention of providing a stimulus for the “progress of science and of the useful arts”. Khan and Sokoloff trace the development of patenting and of patent institutions throughout the 19th century in the US, showing the parallel growth in patents and the development of institutional arrangements to protect and to market (exchange through intermediaries) new knowledge. A key feature of patents is that they are driven by demand (or the perception of demand), as Khan and Sokoloff (2001: 24) note, describing the evolution of patenting in the US throughout the 19th century: “[the] close relationship between access to markets and patenting is certainly consistent with the view that inventive activity was responsive to material incentives, as well as to the availability and security of property rights in technology.”

At the same time that IPRs were taking hold in the US, in Europe a second institutionalized way to provide incentives knowledge generation was emerging. This second institutional structure was based on dramatically different incentives with very distinct effects on the dissemination of knowledge. In post-Renaissance Europe a system of aristocratic patronage by rulers and nobles (both lay and ecclesiastical) concerned with the “ornamental” benefits of the discoveries of the philosophers and savants they sponsored planted the seeds for a research culture of open science (David, 2001: 4).
Rather than keeping the discoveries private, the incentives were oriented towards the rapid and wide dissemination of the new achievements, to enhance the prestige and power of the patron. Those that were sponsored by others in turn scrutinized these discoveries, to make sure that the claims to grandeur were legitimate. The philosophers that consistently showed ability to produce important discoveries gained reputation, a reputation that was based on the wide dissemination and scrutiny of their discoveries.
Today the rules of engagement of the scientific community are based on this second incentive structure. Robert Merton (1973) described these rules, in which incentives for discovery are associated with reputation building, which, in turn, is based on rapid, wide and comprehensive disclosure of new knowledge. This openness entails that the public good nature of knowledge is preserved, which is compatible with a reward structure based on accepted claims to priority within a college of peers. Stephan (1996), following on the seminal sociological work of Merton, described the functioning of the scientific community as being based on a “winner-takes-all contest” set of rules.
We next look at how each of these two institutional incentive structures took hold at the national level.

3.1 Incentives for the Provision of Knowledge at the National Level
These two incentive mechanisms tend to separate knowledge into two categories. People and firms are willing to pay for knowledge for which substantial private benefits exist or are perceived to exist. These private benefits create market demand for knowledge, making it attractive to attempt to produce that knowledge so that it can be sold after IPRs have been awarded to the innovator. For other types of knowledge, on the other hand, the benefits are so widespread, uncertain or long-term that no one will pay enough for having it produced. Thus, the two institutional mechanisms tend to create knowledge of two types: one that remains in the public domain (that which is paid for by the public, or sometimes, voluntarily provided) and one that is private (protected by IPRs or by secret). This dichotomy can be identified, in a very crude way, as the distinction between “science” and “technology” (Dasgupta and David, 1994).

IPRs and public support have been used by countries as strategic policies to support the development of science and technology to deal with national concerns: improving domestic industries competitiveness, strengthening national defense, and addressing country-specific social problems. The last half of the twentieth century is characterized by the emergence of explicit national science and technology policies. These national policies include not only the deployment of large public resources to the promotion of R&D, but also the design of a framework that encourages private involvement in science and technology development.

Both developed and developing countries designed and implemented national science and technology policies. The enthusiasm for the development of national science policies from the 1950s onwards was shared by developing countries. Latin American countries established considerable scientific and intellectual infrastructures, namely in Argentina, Brazil and Chile. In Africa, several countries invested in science and technology as a strategy of national affirmation (Kenya, Egypt, Ghana), often in the aftermath of newly acquired independence. India and Pakistan, in Asia, also invested since independence on building a strong national scientific and technological capability
.

Have the nationally centered incentive structure mechanisms been enough to provide knowledge efficiently and equitably? We address this question, as well as the need for rethinking the incentive structures at the global level, next.

3.2 Are National Incentive Structures Enough?

The main objective of this section is to suggest that national incentive structures may often be insufficient to provide knowledge efficiently and equitably at the global level, and how international collective action might be helpful in producing incentive structures for global knowledge generation and diffusion.

The organized, systematic, and large-scale pursuit of new knowledge at the national scale has been a feature of industrial economies at least since the 1950s. The reliance on the creation and diffusion of knowledge became a major driver of the improvement in living standards
. This has been a result, in part, of the growing accumulation in the “stock” of scientific and technological knowledge available, and the fact that knowledge exhibits increasing returns. Each new technological advance builds on past achievements in technology and science: computers were made possible due to advances in solid state physics, high-speed and high-capacity fiber optic communication are based on quantum mechanics principles. There are increasing returns to knowledge, both in the sense that the realm of benefits is enlarged, and in the sense that opportunity for new inventions and technologies grows.

As noted, this organized quest for knowledge has relied both on extensive public funding to R&D as well as on IPRs. Direct public support to science and technology usually involves grants and contracts (which means that the benefiting institutions must be chosen) or prizes (which implies the choice of specific problems to be solved), while IPRs provide decentralized incentives for the production of knowledge.

But the national structuring of public support to science and technology introduces imbalances in the global production of knowledge that are of real consequence. The imbalance in the global production of science has direct consequences to the welfare of specific countries. The issues that receive public support are those of more relevance to national concerns. R&D to produce knowledge that addresses problems in poor countries is underfunded and knowledge specific to their needs is under provided.
While much of the focus on how to improve knowledge generation has centered on how to best design and modify IPRs, enhancing knowledge generation and diffusion at the global scale depends also on the balance between public support and IPRs. As has happened at the national scale, both may be useful and are interdependent. A balanced “institutional mix” between private and public incentives might be helpful for the efficient and equitable production and use of knowledge at the global scale. In particular, the role for public support to science and technology is also important beyond the national level.
Designing IPRs so that the level of restriction to knowledge diffusion is not excessive to harm dynamic and static efficiency is important. But, as David (2000) argues, it is equally important to strike a right balance between IPRs and public support as the two main incentive structures to support knowledge generation. The need for balancing the IPRs with public support is important because it is a way to achieve a balance between static and dynamic efficiency, not through the details of the way in which IPRs are designed, but through a “division of labor” between IPRs (which tend to restrict diffusion) and public support (which encourages diffusion).

This balance between IPRs and public support should not be confused with other, different, issues associated with the interaction of the public and private in the production of knowledge. In particular, public support does not have to be provided exclusively by the state. Clearly, resources need to be mobilized from agents that are willing to have knowledge remain largely in the public sector. For example, private philanthropic organizations – especially foundations both in the US and Europe – have, for a long time, played important roles in supporting health related research and development, and continue to do so.
3.3 Mechanisms to Deliver Public Support to Research and Development
Direct public support to science and technology can be deployed through a variety of ways, including through three mechanisms that, individually or in combinations, are used very frequently: grants, procurement contracts and prizes. Grants are typically given as a result of a competitive process of proposal submission. Proposals are judged based on their scientific merits. Funding is allocated with few strings attached as long as the scientific program of the proposal has been complied with. Procurement for a specific military technology or scientific solution for a national problem entails contracting with an R&D performer – however, depending on the goal of public procurement, there are instances in which access to knowledge is restricted, so in this case public support to R&D does not always result in the knowledge being made public. Finally, prizes are a combination of the grant and the procurement approach. The government decides on which problem it wants to see addressed (as in procurement) but instead of a procurement contract commits to pay a prize to whomever solves the specific scientific or technological problems.
Indirect support to increase the overall level of R&D has also been provided through public support, often through incentives oriented towards the private sector. The rationale behind public support to privately executed R&D is associated with the large positive spillovers that are presumed to be associated with R&D. Although the evidence at the micro or industry level on the existence of spillovers is controversial (David, Hall and Toole 2000) at the aggregate, country, level the existence of spillovers is well established (Jones and Williams, 2000), also as argued above. Indirect support is often provided through tax exemptions or tax credits on private expenditure on R&D.
There is not a single mechanism that is superior in every circumstance to the others. Wright (1983) shows that the best incentive depends on the market and technological conditions, and that each is preferable to others in different situations. A brief review of these mechanisms might be helpful.

Prizes can be considered a “pull” type of mechanism, in the sense that is the prospect of gains from discovery that encourages R&D. A “prize” incentive structure commits a certain amount of resources to reward the generation of new knowledge, but the funds are disbursed only if this knowledge is produce. Prizes are, therefore, similar conceptually to IPRs. However, the reward is now chosen not by the market but by the public (or by the sponsor of the prize, which can be also a private firm or a philanthropic institution, but for clarity of discussion we assume here that the sponsor is a public entity). Thus, when there is clear social and public need for knowledge and there is no market, prizes may be an option to generate knowledge.

In other cases procurement is the best solution, namely when both prizes and IPRs create incentives that conduce to an R&D race. This may lead to an aggregate over investment on R&D. If it is possible to identify and control the capable R&D performers, it may be better to award a public contract (Gallini and Scotchmer, 2001)
. Procurement is a “push” type of incentive, since public resources are disbursed as R&D is being executed, and have to be paid regardless of the success of the project.

Tax incentives for R&D are also “push” type of incentives. Tax incentives can be broad (so that they benefit any type of R&D) or they can be targeted (to benefit only specific types of R&D). In the first case, the incentive generates the production of any type of knowledge, while the second presumes that the public has, like with prizes and procurement, chosen a specific objective for knowledge creation. Tax incentives are transformed into a “pull” incentive when, instead of being awarded to the execution of R&D in a specific field, are associated with sales of the innovation that the R&D is supposed to generate.

For prizes, procurement and target tax incentives, it is presumed that it is possible to identify a specific knowledge need. When there are specific needs for new knowledge and this knowledge has not been created yet, although it is clearly in reach given the current scientific and technological status, there is a “knowledge-gap” between need and incentive. However, often there is no way in which a specific and identifiable need can be articulated. Some knowledge is too general, broad and wide in the benefits to be circumscribed to a specific utilization. In this case, prizes, procurement or targeted tax incentives are not adequate incentives. Grants are the solution in these cases, and the outcome is likely to be basic scientific results.

It is consensual that, as noted, there is not necessarily a single best solution to structure public support for knowledge generation. Even when the need for public support is acknowledged the preference often goes to “pull” type of incentives. But over-reliance on “pull” type of incentive structures (prizes, tax credits on sales) at the cost of “push” (grants, tax credits on R&D) may be inefficient in the long run. IPRs, prizes and procurement may work well when a specific need has been clearly identified. Additionally, “pull” mechanisms may not be sufficient to spur investments in knowledge when substantial opportunity costs exist. That is, if a firm facing the prospects of a prize sees an alternative market-induced investment that yields much higher returns may, in spite of the prize, decide not to perform research anyway.

The issue is not only the lack of access that over-reliance on IPRs may cause. If the concern with access to existing knowledge is deep-seated, there is also the solution of public buying out of patents (see Kremer, 1998) and even of compulsory licensing. The issue, rather, is that without “push” and, specifically, without grants, fundamental knowledge for the overall progress of science and technology may never, or take much longer, to be discovered.
4 A Framework to Consider Financing Options for Health Research and Development that Addresses the Problems of the Poor
There is a well-documented underprovision of knowledge at the global scale in health, as documented by the Global Forum for Health Research and others. Technologies to meet the health needs of the poor are missing. Most pharmaceutical companies see little or no commercial incentives in developing these products (small market, low purchasing power of those affected), and frame their initiatives – some of which have been quite significant – mostly within the realm of philanthropy or “corporate social responsibility.” Public funding devised at the national scale is insufficient and often directed to more fundamental, less applied, research.
The knowledge gap is obviously not only related to the lack of effective prevention, diagnostic, and treatment technologies. There is broad recognition of a wide range of more systematic failures related to surveillance, inefficiencies in drug supply and delivery chains, and the difficulties of scaling-up and diffusing successful interventions at the local level. Beyond clinical research and development, these problems suggest also the need for research and development, perhaps using impact evaluation methodologies, on a broader range of economic, social, and political issues.

This section proposes a framework that might be useful in considering financing options to stimulate research and development to bridge the knowledge gap, especially as it pertains to the poor. The framework is applicable to any kind of knowledge, not only to clinical interventions. For example, it may contemplate some of the aspects highlighted in the paragraph above, where the constraint in terms of the diffusion of knowledge relates more to aspects that have to do with implementation and delivery of interventions in different contexts.
4.1 A Possible Framework to Consider Financing Options

The deficiencies in health R&D targeting the problems of the poor exists because the current (public and private) incentives to produce and diffuse innovations required by the poor are inadequate:

· Private incentives, associated with intellectual property rights, have limited effectiveness because developing countries markets are small and “thin”;

· Since developing countries are severely resource constrained, they devote very limited resources, in a sustained way, to research and to technological innovation;

· Additionally, industrial countries’ contributions to research to address problems specific to poor countries are very limited, due to mismatch between costs of undertaking research and the scope of benefits, as elaborated upon above;

The disease environment faced by developing countries is different from the one that developed countries face. Infectious and parasitic diseases account for one third of the burden of disease in developing countries, but only 3% of the burden in high-income countries. Non-communicable conditions, such as cancer and cardiovascular disease, while also important in the developing world, account for more than 80% of the burden of disease in developed countries. But non-communicable diseases (NCDs) have started assuming an even greater importance in the developing countries. 1998 was the last year in which communicable diseases caused more deaths than NCDs globally and in the lower-middle income countries (LMICs), the NCDs now account for more than 50% of all deaths. A recent World Economic Forum assessment of global risks puts the disease burden from chronic diseases at the height of the risk factors as measured by potential economic losses as well as increase in likelihood (see Figure 1; point labeled 31 corresponds to non-communicable diseases)
.
The focus of research and development in the health area that is performed in developed countries does not consider the specific challenges in the developing world. There is a dramatic asymmetry in the development of technological innovations (pharmaceutical and other) between industrial and developing countries. Of 1 393 new chemical entities marketed between 1975 and 1999, only 16 were for tropical diseases and tuberculosis. There is a 13-fold greater chance of a drug being brought to market for central-nervous-system disorders or cancer than for a neglected disease.
In developing an analytical framework through which to analyze financing options for health R&D, two dimensions can be considered:

i. The first dimension is whether the knowledge required by the poor already exists. If it does, then the challenge is mostly associated with ensuring the diffusion of knowledge. If it does not exist yet, then the challenge is to ensure that it is generated.

ii. The second dimension is whether the innovations (knowledge) are relevant for the poor only, or are relevant both for the developing and industrial countries.

[image: image1.emf]
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Figure 1- Global Risk Landscape

Source: World Economic Forum. [http://www.weforum.org/pdf/globalrisk/globalrisks09/]
The consideration of these two dimensions in conjunction explains that the health R&D gap results from four different sets of challenges, with each set belonging to one of the four quadrants in Figure 2.
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Figure 2- A Framework to Identify Missing Incentive Structures for the Production and Distribution of Knowledge
The concrete challenges that, in each quadrant, contribute to the health R&D gap can be summarized as follows:

1. When knowledge exists and is relevant mostly to poor countries, challenges are predominantly associated with the nature of demand. It may be that, very simply, developing countries do not have the resources to acquire knowledge. Or volatile demand may detract public and private agents from investing in the production of the goods and services that would permit the deployment of knowledge. IPRs challenges may exist as well, but perhaps smaller in impact.
2. When knowledge exists, but is relevant both to industrial and developing countries, the demand challenges outlined above also contribute to impede access to this type of knowledge by the poor. But in this case, an additional barrier is, in all likelihood, the existence of intellectual property (IP)-driven prices. Knowledge in this quadrant is likely to be subject to intellectual property protection, with the rights to access and use of knowledge being held mostly by private agents (but also in some cases by public entities) that seek to be compensated for the investments made to generate the knowledge by charging IP-drive prices, which will price the poor out of accessing knowledge.

3. When knowledge does not yet exist, and is relevant both to poor and industrial countries, challenges are a combination of technical and scientific issues and demand challenges. Additionally, IP-issues may also play a role, both in the way IPRs may impede access to existing knowledge. Moreover, IP-issues have to be considered here to avoid, or limit the possibility, that once knowledge has been generated (moving, then, to quadrant 2) IP-prices will not price the poor out of access.

4. Perhaps the most vulnerable quadrant is the situation depicted in quadrant 4, when the knowledge relevant only to the poor does not exist. In this case, not only is there an almost absolute lack of incentives, but there is no capacity in developing countries to develop, by either private or public agents, the knowledge required.

Figure 3 below illustrates with concrete examples (used only in a suggestive way) the generic situations described above.
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Figure 3- A Framework to Identify Missing Incentive Structures for Health R&D (Examples).
1. There is now sufficient knowledge to use a combination of therapeutic drugs and prevention measures (including insecticide impregnated nets) to control malaria, but this knowledge fails to be deployed effectively in poor countries. Lack of resources and volatile demand for the goods and services needed to deploy this knowledge impede the application of this existing knowledge.

2. Many childhood vaccines are no longer subject to patent protection. They are relevant in both developed and developing countries, but they still fail to be deployed effectively in developing countries. Challenges associated with demand (especially its volatility) impede access. Antiretrovirals for HIV/AIDS, on the other hand, have been subject to IP-pricing barriers to access, in addition to the demand challenges that afflict childhood vaccines.

3. The cure for many types of cancer and an HIV/AIDS vaccine are examples of knowledge that does not yet exist, and would be relevant the world over. It is not certain that an HIV/AIDS vaccine that works to stimulate the immunological response against the strain of the HIV virus that is prevalent in Europe and North America would also work for the strain of the virus that is prevalent in Africa, thus there are some questions that an HIV/AIDS vaccine would have the same effective everywhere (thus, the question mark). The constraints in this case are mostly scientific and technical.

4. Examples of knowledge that is completely absent include vaccines for malaria and an effective vaccine for TB in the context of developing countries. Perhaps, as indicated above, there would also be the need to develop an HIV/AIDS vaccine for the strains of the HIV virus that are prevalent in Africa.

4.2 Applying the Framework to Financing Options

Within the framework provided above, there are a number of concrete initiatives, proposals and ideas that aim at closing the knowledge gap.

In quadrant 1, the major issue is to meet the challenges associated with demand. Options to improve access by the poor to this knowledge are typically associated with generating reliable demand on a scale that is commensurate with the requirements of those that produce the goods and services that need to be deployed to apply this knowledge. One option is to pool purchasing funds for medicines. The result is not only that these funds allow for the deployment of medicines in developing countries, but they also contribute, through economies of scale in consumption and enhanced bargaining power, to price reductions, in a virtuous cycle of enhanced access. Resource pooling and bulk purchasing have been options that, in the health area, have been pursued by initiatives such as GAVI, the Global Fund, and the Global TB Drug Facility. There is an excellent example of pooled purchasing by small countries in the Eastern Caribbean through their Drug Facility. These small countries pool purchases.
When knowledge is relevant both to the poor and to others (quadrants 2 and 3), challenges may be related with IP-drive prices or with demand challenges, as outlined above. For demand challenges, the options in would be very similar to the ones described in above for the case when knowledge is relevant both to the poor and to the others. In fact, the Global Fund and GAVI can be used to purchase existing technologies that are relevant both the poor only, and to both the poor and others.

When the challenges are related with IP-driven prices, the general thrust of options to meet restrictions to access related with IP is the segmentation and differentiation of the two markets, poor and others. If knowledge exists, access can be improved by adopting differential pricing for patented technologies. This option is efficient (Pareto improving) since developed countries would not be worse off (they would still pay the same they pay now, or even slightly less), with developing countries facing a substantially reduced price (based on ability to pay and the marginal costs of production). Existing intellectual property rights contemplate other exceptions that could enhance access to knowledge, including parallel imports and compulsory licenses.

If knowledge does not exist, differential patenting (the Lanjouw proposal) would be an option. Basically, firms accept ex ante the licensing of their technologies to the poor, while retaining the usual property rights in developed countries. This proposal has been advanced to solve problems of access to pharmaceuticals, but could be generalized to other types of innovations. It could be implemented within the current system of IP protection, if firms were to file and foreign license statement along with their patent application.

As mentioned above, quadrant 4 is perhaps the most vulnerable one. The options highlighted here consider how the scientific power and technological capacity of private and public actors in developed countries could be mobilized to focus on problems of the poor. They do not address the longer-term need to build endogenous capacity to allow the poor to become fully-fledged active participants in the knowledge economy. Several options have been considered to meet these challenges.

One consists of Advanced Market Commitments (AMCs), a commitment by developed countries to purchase vaccines for neglected diseases. Resources would come from governments and private foundations in developed countries, with disbursements occurring only if vaccines are actually developed. Pharmaceutical companies in developed countries, attracted by the prospects of a sure buyer, would engage in research relevant to developing countries. This could be extended to products that are carbon friendly, once the specific requirements of the technologies can be identified.
AMCs can be understood as type of incentive that enhances risk management, one that combines an incentive for knowledge generation with the creation of a market, thus attenuating the problem of market uncertainty. In fact, risk-based costs of a new meningococcal vaccine are estimated as being between 40% and 60% of total unitary cost. Of these, R&D costs are between 15% and 23%, while demand costs amount to between 13% and 19% (Batson and Bekier, 2001: 107). Lewis, Reichman, and So (2003) take this argument further, and argue that both from an efficiency as well as effectiveness points of view, clinical trials should be seen as a public good and publicly funded.
What is at stake when a commitment to purchase a new vaccine is made is passing some of the risk (both associated with research and with demand) away from the developer of the vaccine (presumably, a pharmaceutical company) to the purchasing entity (funded, presumably, by government and non-profit funds with an interest in global health). Note that only the risk is passed, no disbursements are made ex-ante: the fund only pays for the vaccine if it is successfully developed.

The expansion in the coverage of the usage of existing drugs and vaccines in developing countries, by meeting the demand challenges discussed in 1 and 2, can indirectly stimulate research and development. These funds, by buying existing medicines and taking them to developing countries, contribute not only to reduce their prices (thus making them more accessible) but create also the expectation that a market will exist for better drugs and new vaccines oriented to the needs of developing countries. Even if these countries themselves are not able to buy the new medicines, the funds are likely to do so.
Basic research and efforts to get to new fundamental scientific results upon which later technological development can be built require a different type of incentives, with “push” incentives probably being more effective for this purpose. One possibility, which taps again the scientific capabilities of the private sector in developed countries, is to offer tax credits on research and development expenditures associated with efforts oriented towards the diseases affecting predominantly developing countries (such legislation has been proposed at times in the US Congress and in the UK). Another possibility is offering tax credits to developed countries’ pharmaceutical firms for sales of new vaccines to address conditions specific to developing countries, which provides an incentive not only for vaccine discovery, but also for its distribution and sales to those in need. A pharmaceutical company in a rich country could receive one dollar in tax credits for each dollar of sales to a poor country. This would correspond roughly to putting half of the burden of the cost with the government. However, this burden would only have to be incurred not only if the vaccine is discovered, but also if it were sold, which, in principle, would only happen if it were to be effectively applied. For a more detailed discussion see Attaran, Kremer, Sachs and Sievers (2000).
Of course, incentives such as a commitment purchase do not pay for opportunity costs. That is, why should a firm, which has limited resources and time, engage in R&D for a vaccine, even if there is a purchase commitment, when it could be investing in much more rewarding projects? The size of the purchasing commitment may be important to overcome the opportunity cost, but there may also be a need for grants clinical trials or even R&D. Note that the orphan drug legislation combines marketing exclusivity with, precisely, clinical trial grants. More broadly, often government funding (through direct grants or tax credits) for R&D may be required as a “push” mechanism.
Another possibility, still oriented to private firms, is extending national orphan drug legislation to the international level. National orphan drug legislation, while having different provisions in different countries, generally is based on the premise of giving access to special public funds for research oriented towards diseases that affect only a minority of the national population along with special treatment in the regulatory drug approval process and other benefits once the medicine actually exists. Bringing to same principle to be applied not only to diseases that affect only a few nationally, but also to those that have been neglected in developing countries, would provide added incentives for research.

Yet another possibility is to tap into the research capacity of national laboratories and research universities by establishing at the international level the equivalent to the National Institutes of Health in the US or the Medical Research Councils in the UK. 

The table below summarizes the main options discussed above, indicating how they would help meet the specific set of challenges that is contributing to the knowledge gap.

Applying the Framework to Innovative Health R&D Financing Options
	Knowledge Exists, Relevant for the Poor Only

· Mostly Demand Challenges: reliable and stable demand

· Examples: GAVI, Global Fund to Fight AIDS, TB and Malaria; Global TB Drug Facility

Knowledge Relevant for Both

· IP-Priced Challenges: Thrust of options is segmentation and differentiation

· Knowledge exists: differential pricing, which enhances static efficiency without detracting, in the leastest, dynamic efficiency

· Knowledge does not exist: differential patenting (Lanjouw proposal), allowing for IP protection for either the poor or the other countries, not both, through a foreign filing license

· Issues: ensuring segmentation; political acceptance of segmentation by those not poor

· Demand Challenges: thrust of options is to create reliable and stable demand

· GAVI, Global Fund to Fight AIDS, TB and Malaria

· “Clinton deal”

Knowledge Relevant for the Poor that does not Exist

· Prizes

· Research contests

· Patent buyouts

· Purchase commitments

· Tax credits

· on R&D directed to the conditions of the poor

· on sales of pharmaceuticals for the poor

· Extending “Orphan Drug Legislation”

· Patent extensions on existing pharmaceuticals

· Direct funding to R&D
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4.3 Understanding the Functioning of Financing Options

In parallel with the analytical framework to indentify the role that different financing options could play in creating incentives for health R&D that addresses the needs of the poor, it is equally important to understand the “mechanics” of these financing options.
In particular, it is crucial to identify the sources of financing, the governance arrangements, and the intended purpose of the financing mechanism.

With the support of the WHO Secretariat on Public Health, Innovation and Intellectual Property, the table below lists some financing options and describes the financing sources, governance, and purposes.
	Mechanism


	Source


	Governance/

Administration
	Usage



	Advance Market Commitments (AMC) for vaccines
	Launched in 2007 with the support of the governments of Italy, UK, Canada, Russia, Norway, as well as the Bill & Melinda Gates Foundation. They collectively pledged USD$1.5 billion to accelerated the development of pneumococcal vaccines.

A second AMC has been recommended for a malaria vaccine (estimated at USD$4.5-5.0 billion)


	The AMC Secretariat is housed by the GAVI Alliance, which among other things, provides support to the AMC disease expert group, an independent advisory committee, and donor group.
	commitment of funds to guarantee the price and quantity of vaccines once they have developed. Companies are only paid if recipient countries decide to buy the product.

	Affordable medicines facility for malaria (AMFm)


	governments- UK has pledged £40 


	The Global Fund
	subsidizes Artemisinin-Based Combination Therapy (ACTs), an anti-malarial. The pilot will cover up to 11 countries (Kenya, Tanzania, Uganda, Rwanda, Nigeria, Senegal, Benin, Cambodia, Madagascar, Niger and Ghana)



	Debt2Health: Debt conversion for the Global Fund to Fight AIDS, Tuberculosis and Malaria
	creditors provide debt relief in exchange for the beneficiary's commitment to invest an agreed amount in health through a GF approved programme. 

In 2007, Germany agreed to convert £200 million of debt until 2009 at a discount rate of 50%.
	The Global Fund 
	domestic projects approved through the Global Fund process

	Financing Gaps for Global Health
	organizations have been successful in securing financing by quantifying needs to address disease-specific gaps or intervention-specific gaps
	examples include UNAIDS, StopTB, RBM, GF, Commission for Africa, GAVI, UNFPA, Global Health Council, WHO

	various neglected diseases

	The Health Impact Fund
	governments, such as by committing a share of GNI. They would have to commit for at least 12 years into the future


	governance by a Board of Directors, including representatives of each contributing country; administrative structure consisting of a technical branch, an assessment branch and an audit branch

	reward for new medicines based on global health impact (e.g. QALYs)

	The International Finance Facility for Immunization (IFFIm)
	Launched in 2006 with support of the UK; also supported by France, Italy, Spain, Sweden, Norway and South Africa; Brazil has announced that it will follow suit, involves issuing bonds in capital markets to convert long-term government pledges into immediately available cash resources


	2 independent boards of directors- the IFFIm Board and the GAVI Affiliate Board. The World Bank serves as IFFIm’s Treasury Manager; implemented through the GAVI Alliance (a PPP)
	immunization programmes and health systems 

	Medical R&D Treaty
	governments obligated to provide an minimum contribution to R&D; obligation based on GDP


	a multilateral agreement involving several bodies - an assembly of treaty parties, a council on medical innovation, a treaty secretariat

	approved R&D projects

	Orphan drugs


	governments
	governments
	provides market exclusivity for the orphan indication and tax credits for clinical trials



	Patent buyouts
	governments
	governments
	for particular treatments, governments purchase patent rights and place patent in the public domain

	Patent Pools
	industry, international organizations
	industry, international organizations
	for particular treatments (e.g. HIV/AIDS, neglected tropical diseases)

	Priority Review Vouchers


	governments
	governments
	provides a transferrable priority review voucher to companies that obtain approval for a treatment of a neglected tropical disease

	Private Sector Financing for the Global Fund: (Product)RED
	Profits from the sales of Red products. 

The (Product)RED trademark is licensed to well-known, profitable companies, which develop products and devote 40% of profits to GF programs in Africa. Taps into the demand by 'conscience consumers'

	The Global Fund 
	Global Fund programs in Africa

	Prizes
	donors, such as governments and foundations
	includes a secretariat and panel for evaluation
	focus on addressing a particular problem; could be for final or intermediate products, may be based on health impact (e.g. QALYs)


	Public Private Partnerships (PPPs)
	governments, philanthropic organizations, industry
	Partnership Board of Directors
	for particular treatments

	Purchase guarantees/ Common purchase funds
	donors, such as governments and international organizations


	
	establishment of a fund to purchase a pre-determined amount of a particular product


	Socially responsible investing


	individuals
	
	could be used to provide funds for certain treatments

	Tax credits
	governments
	governments
	for example, the US Orphan Drug Act provides a tax credit of 50% on the clinical trials of orphan drugs



	Taxes

- financial transactions

- on products such as tobacco, alcohol


	individuals
	governments
	provides funding for identified treatments

	UNITAID (Airline solidarity contribution)
	Launched in 2006, a domestic tax generated largely through levies on airline tickets (other sources include, for example, that Norway contributes from a tax on jet fuel and Spain and the UK have provided contributions from their respective budgets)


	UNITAID bodies include an executive board, consultative forum and secretariat
	global health concerns associated with HIV/AIDS, tuberculosis and malaria

	Voluntary contributions

(e.g. credit cards, airline tickets)


	individuals
	
	provides funding for identified treatments


5 Financing for Health R&D in the Context of Innovative Financing for Health
The adoption of the Millennium Declaration in 2000 (UN 2000) and the subsequent mobilization of multilateral and bilateral development agencies around the Millennium Development Goals (MDGs) brought a renewed focus to the resources that would be required to advance development. A number of estimates of the resources needed to meet the MDGs became available, probably starting with the “Zedillo report” that was issued around the first “Financing for Development Conference” in Monterrey, Mexico, in early 2002. The Jeffrey Sachs led Millennium Project adopted a more sophisticated and comprehensive approach to the costing of the MDGs. The final report, issued in 2005 (UN 2005), argued forcefully that known and feasible interventions to accelerate progress to the MDGs could be implemented as long as financing were to be made available. Like the Zedillo report, the Millennium Project made the case for a substantial increase in aid.

In parallel, the question of how to mobilize the required finance generated a number of studies and initiatives. Examples include Atkinson (2004); Technical Group on Innovative Financing Mechanisms (2004), an initiative launched by the governments of Brazil, Chile, France, and Spain; Sagasti and Bezanson (2005); and Working Group on New International Contributions to Finance Development (2004), also known as the “Landau report.” Broadly lumped together under the label “innovative sources of financing for development,” several initiatives and ideas proposed in these and other studies continue to be part of the discussions and debates on how to enhance the mobilization of resources to finance the MDGs and promote development (including, for example, at the Follow-up Financing for Development Conference, held in Doha, in late 2008).

Some of the ideas branded as “innovative” are actually quite old and reemerge regularly after some time in the shadows. One example is the “Tobin tax,” the idea of imposing a levy on some financial transactions (for example, on foreign exchange transactions), which was proposed by James Tobin in the early 1970s (in his original formulation the intention was to mitigate financial volatility). This idea has received on and off consideration since the 1970s. It tends to gather more support and visibility during times of financial volatility (e.g. after the Asian financial crises, as well as at present during the on-going financial and economic crisis). However, its feasibility remains controversial and its potential effectiveness and adverse effects unknown.

Still, some truly innovative financing proposals have taken off, mostly in the area of health, most notably, the Solidarity Contribution on Air Tickets/UNITAID, which was launched in 2006 and is expected to have been able to mobilize (cumulatively, since it was launched) about $1 billion by the end of 2009. UNITAID itself is essentially a drug purchasing facility to treat HIV/AIDS, tuberculosis and malaria. UNITAID is financed in part out of a levy on airline tickets (participating countries include Chile, Côte d'Ivoire, Democratic Republic of Congo, France, Madagascar, Mauritius, Niger and the Republic of Korea), but some of its financing also comes through regular budget contributions (from Brazil, Cyprus, Luxembourg, Spain, and the United Kingdom; the Bill & Melinda Gates Foundation also provides funding; Norway allocates part of its tax on carbon dioxide emissions from air travel to UNITAID). Ideas for new levies and taxes include expanding taxes on tobacco, or other health-deteriorating goods/behavior (e.g. alcohol, sugar-rich drinks). The potential of carbon taxes has also been mentioned.

Kaul and Conceição (2006) expanded the analysis beyond “resource mobilization” and considered a range of options to enhance resource allocation, both to promote development and to enhance the provision of global public goods. This broadened perspective led to the consideration of a range of possible mechanisms and tools that were intended not only to increase the volume of resources, but also the efficiency and effectiveness of resource allocation. And beyond mobilizing and spending money, it involved the consideration of a range of risk management tools (e.g. GDP indexed bonds, macro markets), tools to optimize the intertemporal allocation of resources (e.g. the International Financing Facility), and tools to mitigate market failures and enhance incentives (e.g. Advanced Market Commitments). In the context of the project, comprehensive (at the time) inventories of tools and mechanisms were developed and made available (see http://www.newpublicfinance.org/).
Thus, in this paper, the word “financing” is understood in this broader context that includes, but goes beyond, the mobilization of new resources. Financing includes ideas for better allocating resources, both more effectively and in ways that deal with inefficiencies (related to risk management, transaction costs, or other market failures) that may be costly in terms of cost effectiveness and achieving results. Figure 4, from the recent report of the Taskforce on Innovative Financing for Health Systems, provides a possible framework to conceptualize the range of innovative financing measures, showing that many go beyond mobilizing financing.
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Figure 4- Innovative Financing Goes Beyond Resource Mobilization
Source: Taskforce on Innovative Financing for Health Systems. Working Group 2 report. 3 June 2009.
Continuing to draw in part from the report of the Taskforce on Innovative Financing for Health Systems, it is useful to review briefly some of the concrete measures that are being implemented/considered under the framework presented in Figure 4.
For example, consider measures to enhance the predictability and stability of financing. The fact that the MDGs have set target dates to be achieved, along the potential of high-returns of frontloading certain investments, led to the proposal of creating an International Financing Facility (IFF). In fact, donor countries have promised to increase ODA over time, so if it were possible to “advance” these commitments to take advantage of high returns from frontloading, there would be potential efficiency and effectiveness gains. The IFF would mobilize financing from capital markets by selling bonds backed by commitments from governments of future financial flows that would service the debt linked to the bonds over time. Initially, this was an open-ended proposal, intended to mobilize significant resources to frontload investments to meet the MDGs. A more modest proposal, the International Finance Facility for Immunization (IFFIm), has been implemented. IFFIm’s placed bonds backed by long-term legally-binding commitments from seven countries: France, Italy, Norway, South Africa, Spain, Sweden and the United Kingdom. Backed by these commitments, the IFFIm sold bonds (borrowed) from international capital markets, having been able to raise $2 billion since IFFIm was launched in the end of 2006 and is expected to raise approximately $3.3 billion through 2015. The resources from IFFIm are channeled to GAVI (the Global Alliance for Vaccines and Immunization) to fund vaccine purchases and other health interventions. This type of innovative financing is limited in its potential to generate additional resources: it is mostly intended to frontload commitments. It is also costly, because there are administrative and debt servicing costs. It would be cheaper to channel funds directly from participating countries to GAVI, but given the practical reality that these funds are not always forthcoming, the costs have to be weighed against the benefits from frontloading and having secured and predictable financing (which may result, for example, in cost advantages from being able to establish long term purchase agreements with vaccine manufacturers).

Some measures aim to mitigate market failures and to enhance risk management. As will be discussed in detail below, one of the challenges of development is that technologies that specifically address the problems of poor countries fail to be developed, both because the national public interest of rich countries in subsidizing those technologies is small or heavily discounted, and because the private incentives are absent given that the markets where these technologies would be sold are thin and small. This has long been recognized as a problem in terms of health interventions, especially medicines and vaccines for diseases that affect almost exclusively developing countries, but it is also present in other areas, like agriculture, for example. One specific idea to mitigate these problems, in the specific case of vaccines, is to establish Advance Market Commitments for vaccines (AMC). The idea is for a group of donors to make a binding commitment to buy a vaccine, if and only if, this vaccine is developed. This “creates a market” for the vaccine that is expected to encourage private investment into developing the vaccine. It is important to note that this is essentially a “risk management” tool. What an AMC in effect does, is to move the market risk away from the private developer, given that market demand is guaranteed by the public/philanthropic sectors. The market risk is not entirely removed, given that the vaccine is not free, but is subject to a “demand test” that implies that part of the cost must be supported by the developing country – although heavily subsidized. But, from the point of view of the private developer, the market risk is substantially reduced. In June of this year, the Pilot AMC for Pneumococcal Diseases was launched. Italy, UK, Canada, Russia, and Norway, along with the Bill & Melinda Gates Foundation pledged $1.5 billion to enhance access to vaccines against pneumococcal disease. The Pilot AMC for Pneumococcal Diseases backs commitments to purchase new pneumococcal vaccines that meet a number of criteria that ensure effectiveness and safety. While the pilot is an important step forward, there is still uncertainty about how effective it will be in stimulating investments in vaccines and other technologies that require longer and more substantial investments than for pneumococcal diseases, for which a vaccine is likely to be ready relatively soon.

The report of the Taskforce on Innovative Financing for Health Systems also identified measures to catalyze private voluntary giving. The mobilization of voluntary giving to development and poverty reduction has occurred through a variety of means, including through advocacy campaigns. More recently, initiatives like (PRODUCT) RED associate the purchase of products that are labeled (PRODUCT) RED to automatic charitable contributions, given that the seller channels profits from the sale to the Global Fund to Fight Aids, TB, and Malaria. The initiative also includes “affinity” credit cards, which are not linked to the purchase of (PRODUCT) RED goods and services. About $130 million have been mobilized through this idea since April 2006. New ideas are emerging in this area, including voluntary donations linked to air travel or mobile telephone use (as proposed by the Millennium Foundation for Innovative Financing for Health). The idea is to tap into very small individual contributions that have very large volume, and where the providers of goods/services are concentrated to minimize the transaction costs of the initiative (thus the option for air travel, which is dominated by three travel distribution systems – Amadeus, Travelsupport, and Sabre – and mobile telephony, which is also heavily concentrated).
Some measures are intended to leverage lending, namely by softening loan terms or reducing debt stocks. Kaul and Conceição (2006) had noted the then emerging idea of loan buy-downs, through which the concessionality element of loans is increased, in the limit transforming loans into grants – provided that some results are achieved linked to the objectives of the loan. Pakistan and Nigeria have both benefitted from IDA buy-downs, with two foundations committing about US$100 million to buy down IDA loans once pre-specified polio vaccination targets are met. Another related set of proposals relates to reductions in the debt stock, conditional on the allocation of resources in some pre-specified way. For example, through Debt2Health, lenders forgo claims if the borrowing country invests an agreed upon amount (typically, a proportion of the forgiven debt) in health. Germany has cancelled, €50 million and €40 million in debt from, respectively, Indonesia and Pakistan, with each of these two countries paying an amount equal to half of the canceled debt to the Global Fund.
There have been also some South-South initiatives, most notably in the context of the IBSA (India, Brazil, and South Africa) Dialogue Forum. This is a tripartite initiative for South-South cooperation in a range of areas (http://www.ibsa-trilateral.org/), including trade, health, and agriculture. In this context, the three countries agreed to launch the IBSA Fund Facility for Hunger and Poverty Alleviation, to fund projects in the “neediest” countries of the South. As the latest declaration of October 2008 put it: “The leaders recommitted themselves to assist developing countries in the fight against poverty and hunger. They reiterated that the Fund constitutes a pioneer and unique initiative to enhance South-South Cooperation for the benefit of the neediest of nations of the South. The leaders reviewed the modalities of the disbursement of the IBSA Trust Fund as well as the criteria for project proposals and concurred with the new programme guidelines. In this context, the leaders welcomed with satisfaction the projects in Burundi, Cape Verde, Guinea-Bissau, Haiti, Laos and Palestine.” (http://www.ibsa-trilateral.org//index.php?option=com_content&task=view&id=9&Itemid=16&limit=1&limitstart=1).
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� See Wad (1994), who describes the 1963 UN sponsored Conference on the Application of Science and Technology for the Benefit of Less Developed Areas. Rather than focusing on incentive structures, the conference conceived of science and technology as a large pool of accumulated knowledge to which poor countries could tap to solve their problems.


� Two important outcomes of this conference were the creation of the Intergovernmental Committee on Science and Technology for Development (IGCSTD) and of its subsidiary body, the Advisory Committee on Science and Technology for Development (ACSTD).


� See http://www.unctad.org/en/subsites/dite/5_intgov/5_cstd.htm.


� UNESCO (1999).


� For example, the polio vaccines were never patent protected. In developed countries, polio incidence was reduced by 86% between 1955 and 1957; a comparable reduction was only achieved in poor countries after an eradication effort was launched in 1988. See Arhin-Tenkorang and Conceição (2003).


� The discussion of the combination of intangible codified knowledge with tangible embodiments draws from Gallini and Scotchmer (2001).


� See Wad (1994) for a fuller account of the emergence of national science and technology policies in developing countries.


� See. e.g., Kuznets (1966:10) and Landes (1969).


� The reason is that IPRs, awarding monopoly power, are equivalent to a tax on a specific market, while public contracting if funded out of general tax revenues, which is less distortionary. This, again, if the information problems associated with identifying the capable performers are ignored or are inexistent.


� As noted by a Center for Global Development blog post from Rachel Nugent [http://blogs.cgdev.org/globalhealth/2009/06/chronic-diseases-posing-a-greater-global-risk-than-a-fiscal-crisis.php].
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