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Introduction

When Company XO decided to convert many internal administrative processes from a hand written paper based system to an electronic, technology based system, many departments, individuals contributor responsibilities and systems were altered.  These changes affected working relationships between people, and the artifacts they use to process transactions.  XO, as a technology producer, was in the business of creating software to aid workflows between peoples and systems, and yet, until the conversion of it’s own systems, it operated in a paper based world.  XO had many different participants in the paper-based workflow that would enter information from paper into discrete, unconnected computer systems that would produce specific things, for example, a check to an employee as a result of an expense report. An example of a paper-based workflow might include an employee filling out an expense report in a Word document on a computer, printing this out, copying receipts and sending the package around to various approvers through interoffice mail.  Then, at the end, the package would be forwarded to accounting, where the documents would be entered into various stand alone computer systems to track the expense, sales tax, required signatures and organization charts reporting responsibility for different kinds of expenses, general ledger codes, cost centers, and budgets, which were all separate.  At the end of the process, the employee’s information would be entered into yet another system, which would produce a check.  This last system would interface with the bank account.  All signatures throughout the process were ink on paper, and the check, after production, was manually signed and sent through the mail to the employees home.

It was recognized within XO that if the company was going to continue to innovate, hold itself up as a technologically advanced example to customers, reducing costs and improvinge they way it worked – especially under investor pressure, it would have to integrate the many administrative systems and workflows into online, electronic systems requiring a single computer entry of the each piece of information.  In addition, an integrated system would allow XO to dispense with the cutting of checking, the use of petty cash, loss or delay of hard copies via interoffice mail, and the maintaining of hard copy files or scanning of hard copies at the end of the processes.

XO’s administrative committee assembled to plan and implement the changes, consisting of people from many departments such as information systems, accounting, purchasing, and controllers. The committee designed iteration 1.0 of the system, and produced the system in advance of announcing the system to the company.  The system was tested and trainings were planned.  At that point, the systems were unveiled to administrative managers and assistants who would use the system to implement work between producers and administrative departments.   The system was promoted, in the context of announcing trainings, as something that would reduce work, reduce the time it took to process things, reduce costs, increase accountability of work product and prevent what had become frequent losses of paper based forms and receipts.  

The system was initially set up to do six things:

1. Charge costs under $1,000 to a procurement card, which was really just a credit card;

2. Process electronically the procurement cards transactions on a monthly basis;

3. Produce online expense reports, process them electronically with signatures and make a direct deposit payment to employees;

4. Produce online purchase orders for items over $1,000, obtain signatures, purchase, budget, control, track and apply sales tax and payments, all electronically in one integrated system;

5. Allow integrated email with each of the above systems so that individuals could send along comments with documents;

6. Allow one internal system of document tracking to see, approve and implement various processes based on different individual’s roles in the company.

Relevant Social Groups

Table 1 at the end of the paper details the relationships and responsibilities of the “relevant social groups” using the ideas of the Social Construction of Technology method as outlined by Ronald Kline and Trevor Pinch in “The Social Construction of Technology” 
 and Wiebe Bijker in the “Sociohistorical Technology Studies”.
   The table shows the groups and responsibilities over time as different phases of the system occurred.  

The groups in this paper share documents and processes, or artifacts, but relate to these items differently because of their differing needs in fulfilling goals and meeting deadlines.   For example, users preparing purchase orders see the artifact as a means to the end goal, which is purchasing the item for use in their workgroup, to meet other deadlines in production.  Purchasing sees the purchase order as documentation necessary for making a purchase over a certain dollar amount, causing particular purchasing requirements to be followed about vendors, payment and reporting requirements for budgeting, the IRS, SEC and the Franchise Tax Board (FTB), and meeting purchasing goals to save money.  Accounting sees purchase orders as something that would determine what, how and on what schedule they would pay, who was responsible for origination and purchasing, where the information reported by purchasing would go (IRS, etc.), and finally how the documentation would be maintained for future reference.

Another example might be the use of expense reports, where the preparer sees the form document as a means to reimbursement for expenses paid for by the individual but used for company business.  The manager of the preparer sees the form as a way to oversee the appropriate reimbursement, as an approval signature is given.  The accounting department sees the form as a way to know who, how and when to pay, as well as how to report the information in financial statements, in budgets, and how to fulfill various requirements by institutions like the IRS.  Payroll sees the form as confirmation of the payment to be included on a paycheck, having no other interest in any other information on the form besides the employees name, number and amount of payment.  

In each of these cases, the needs of each group socially construct the documents to reflect these needs.  All users’ requirements are addressed so that artifacts fulfill these requirements, making the information contained in the artifact and the artifact itself relevant to each group.  It is this process of reflection and feedback or “interpretive flexibility” that makes the artifact stable and ongoing within each of the processes.
  For online forms, the needs of each group are taken into consideration as the form is designed and updated, and as groups develop differing needs over time, these needs are communicated via email to the managers of the form in information services.  The forms are regularly updated to reflect new needs while maintaining existing requirements. 

Sometimes groups with differing interests band together, to fix problems arising from cracks in the system.  An example would be when a purchase order is lost in the system.  The preparer and manager, after some delay in the time frame of the purchase goal, find out that purchasing has the purchase order but has not done anything with it.  This might be because the purchase cannot be made from a particular vendor until a check is cut in advance.  Purchasing might alert accounting to this need, but since it is unusual, accounting might drop the request.  The originating user, and the purchasing agent, could together get accounting to cut the check, and then shepherd the purchase request and check to the vendor, tracking the purchase through to receipt of the item.  While the purchase order does have a way to create purchases with advanced payment, it is unusual and sometimes requires groups to join together to meet goals in a timely way.  

Preexisting Biases

The first big change at XO Company came from the top down, by accounting and information systems managers, with little input from administrative managers from within the production part of the company, or lower level accounting and purchasing employees.  This change could be described by the idea of the “Preexisting Bias” mentioned by Batya Friedman and Helen Nissanbaum.
  One preexisting bias within XO had to do with the groups designing the systems.  These groups were centralized administrative departments, and so the system they designed reflected the weight they gave their own needs and corresponding knowledge base over other uses of the system, outside their departments. There was also a bias toward using language and systems already in use, which had been designed by those groups.  Finding ways to mimic the manual system previously in place allowed the system designers to get informational output to fulfill requirements already in place, and keep a similar framework they were already used to seeing.  

Another preexisting bias, on a larger scale, included the weight given to general accounting practices, SEC and IRS requirements, to include users in the process of following those practices and requirements.  Previous to the online system, users were not aware of any of these practices and requirements as far as their work at XO was concerned, but after the implementation of the system, users were required to participate in following these institutional requirements.  And the electronic systems weighted in favor of these institutions disregarded some of the ways users had used the old manual system.  For example, users had used the manual purchase order system to buy items that required IRS depreciation, but the users could disregard some of the form’s categories to track this, forcing some accounting person further down in the process to fill in this information.  However, the online system would not allow the user to complete the form without filling this type of information into the form.  By forcing users to acknowledge this body of information and know how to use it, the designers of the system caused users to become aware of depreciation, when to use it, and how to categorize items.  And because of the construction of the requirements of these institutions, the forms and underlying computer systems reflected these requirements.  What was formerly in the background moved to the foreground.

Models of Change

The initial change in the administrative system from the manual to the electronic at XO Company appears to fit the “planned change” model Wanda J. Orlikowski mentions in her article, “Improvising Organizational Transformation Over Time:  A Situated Change Perspective”(p. 64).
  In this article, she relates the concept of the planned changed model where “managers are the primary source of organizational change” perceiving the needs and solutions to improve systems, and then implementing this vision.
  She mentions that this model has been criticized because it sees a change as occurring at one distinct time, in one way, that does not allow for measuring the effects of future changes and interaction between the human users and the technology, and between management and lower level administrators.  

Within the XO company, the initial change did occur all at once, but immediately following, there was continuous change for years afterward, and continuous interaction between users and the system.  While the accounting managers did start the process, and exert significant controls, users immediately began taking the technology and rearranging it, and systems were under constant review, and for various reasons, changes and upgrades were put in place.  Some of these reasons included increasing the scope of the change from paper to electronic systems, but many included administrative users reactions and incorporations of the initially changed systems and the feedback to management about use and success of different aspects of the new systems.  So while the planned change model does describe the project at the beginning the change, it does not adequately cover the activities ongoing as a result of the change.

Orlikowski mentions another model that could be used to describe the change during and after the immediate large-scale implementation of the new program at XO Company.  In the article, “Improvising Organizational Transformation”, she talks about Punctuated Equilibrium models used to illustrate changes that occur after a relatively stable period.
  This model of “punctuated discontinuities” is usually about some new technology that radically changes things after a quieter time.  XO did experience this radical change, however, this model also does not really explain all that happened within the company as it changed its systems.

Another way of looking at what happened at XO Company is to review the cycle of events in terms of emergent changes after deliberate changes were implemented.
  Orlikowski relates another researcher’s work (Mintzberg) that distinguished between a deliberate change and the resulting change where a new pattern would emerge, unplanned and unanticipated.  I have developed an Emerging Change spreadsheet, detailing the phases of changes in Table 2 at the end of the paper.  This spreadsheet was intended to use the same ideas that Orlikowski’s model shows in Figure 1 in her article, “Improvising Organizational Transformation”
, as applied to XO.  My spreadsheet shows how accounting management changes were implemented, what emergent changes resulted, and how administrative users (called “admins” by the company, and including administrative assistants, office managers and administrative department mangers) were required to change processes and the emerging changes that resulted.  Unexpected results were also related.  

The emergent change model allows XO Company’s system change to be looked at as  “…transformation, while enabled by the technology, was not caused by it.”
  And these changes, while precipitated by an initial burst of change, “…occurred through the ongoing, gradual and reciprocal adjustments, accommodations, and improvisations enacted by…”
 users, both in accounting and purchasing as well as admins.  Users took the system and reacted to it, utilizing it in interesting ways to allow their goals to be attained, while changing it with implementations that were not originally intended or anticipated by the designers of the system.

The phases, occurring over a four-year period, happened after the first six changes detailed above.  Initially, those six changes were implemented in two phases.  However, shortly thereafter, a third phase occurred, where the system was fine tuned in many small ways to give the managers of the system better control over users purchasing, while relaxing the dollar limit of purchases, altering the interface and adding reporting fields to the online reconciliation system for the purchasing card.  Later phases included (IV) limiting vendors used through the procurement system using merchant category blocks, (V) installing a document messenger system to allow users to scan and email receipts and contracts, the addition of more forms online, (VI) the addition of more reporting fields in online systems to integrate even more of the various systems into one single system, and (VII) the addition of sales tax reporting at the beginning of the purchasing system instead of at the end.

One of the major system changes involved purchasing and accounting, with admins purchasing items both over $1,000 and under, either through electronic forms such as a procurement form, or using a credit card (called a procurement card by accounting).  This amount was raised later in the process to a $5,000 threshold, but the terms remained largely the same.  However, these changes produced a couple of interesting effects.  One had to do with the change in power.  Admins, who had previously been entirely responsible to their direct bosses, often located within production departments in the company, changed reporting status for a portion of the admin workload to include responsibility towards accounting deadlines and procedures.  Once accounting discontinued the paper purchase order and other systems, admins were purchasing using the credit card.  The credit card required online reconciliation, by deadlines determined by accounting.  Accounting would periodically change deadlines and the terms of use of the credit card.  If the admin did not follow these deadlines, or negotiate other terms, the card would be cut off.  The admin’s incentive to follow the accounting departments’ deadlines and fit into their structure was new.  So the threat of losing any purchasing ability, which is a major part of the admin’s responsibility, caused the balance of power to shift.  Admins became responsible to accounting.  Initially, this shift in power was disconcerting to admins, but eventually, it was accepted and receded into the background.

The second effect of the change had to do with styles of purchasing.  Before the online systems were implemented, and much of XO’s purchases were shifted to the procurement card and online purchase order, purchasing items over certain dollar amounts meant that certain additional signatures were required on paper.  However, once the procurement card was instituted, admins and their bosses figured out ways to get around per-transaction spending transaction limits on the cards without requiring electronic signatures on purchase orders at the vice president level.  While vice presidents were aware of and approving verbally or in email of large purchases, the inconvenience of getting signatures later in the process, when that same executive might not be available due to travel, made these methods of getting around limits attractive.  For example, a purchase might be split into “deposits” and “final payments” when the purchase was over the purchasing card individual transaction limit.  By creating several transactions, over a couple of weeks, users could get around the system controls, by adding several smaller transaction amounts to equal a larger total.  Together, these amounts would have caused the transaction to be implemented using the purchase order format, triggering the requiring signatures and the purchase to be made through the purchasing department.  The admins and bosses were able to retain control over vendor choice, make the purchase quickly, and keep the bureaucracy to a minimum.

Orlikowski relates that “…technology (is) not as physical entity or social construction, but as a set of constraints and enablements realized in practice by the appropriation of technological features.  Information technology…plays a role similar to that of organizational properties – shaping the production of situated practices, and being shaped by those practices in turn.”
  The above examples demonstrate how the technological features of the procurement card, such as the transaction limit, played a role in determining how users used the technology, and while following the intent of the rules, did not follow them to the letter, by getting around the system.  So while the constraint rules were often followed, if users felt the pressure of other deadlines, they would override or subvert the accounting rules, reshaping the technologies to fit their needs.

This idea of adapting technologies to fit users needs is one of the findings of the Computer-Supported Cooperate Work model written about by Mark S. Ackerman.
    One of the assumptions of CSCW models is that users will adapt technologies to their needs as well as adapting to the system.
  Incentives are also critical, and the CSCW models show how different participants in a system must reward all of the users for the system to be used.

Transformation Process

There are several relationships described below, that changed during the transformation process from paper to an electronic system.  These relationships between groups, and the processes they were involved in to produce work product, are instances of changing bringing a new benefit, while also including a trade-off of another kind of pressure or work.  The trade-off in incentives was critical to each of the groups adopting the system, and utilizing it, or the system would not have worked.  While the new online system was limited in some ways, for communicating and passing along information, when exceptions occurred, the system was accepted and used because of the increased benefits over the old system.  Phases of the program are related below in detail, showing how the transformation process occurred.

The centralized administrative accounting and purchasing managers deliberately planned the initial implementation, listed as phases I and II, of the new system at XO Company.  The changes that resulted from the first two phases were emergent, as demonstrated in Table 2.  These emergent changes for each of the groups involved produced some expected and unexpected results, shifts in power and loss and gain of control.  

One aspect of the initial change was that the accounting department moved from paying many invoices generated individually from people all over the company, to paying few large invoices generated from large purchase order transactions put through the Purchasing department.  Accounts payable shifted from the old paper based method of doing it’s own processing of many invoices, including keying them into their computer system through tracking the check generated for payment.  The new system allowed individuals all over the company to pay an invoice directly, via the purchasing credit card, which was easier and faster, and then reconcile these transactions monthly online, submitting the paid receipts to accounting.  Accounting shifted to a group that mostly provided secondary review and oversight, instead of direct payments, except in large transaction cases. While it was more work to handle the reconciliation of the credit card and manage the receipts, than under the paper system where the accounting department would handle this, admins traded the benefit of ease and timeliness for this, as another example of the incentive to adopt the new system.

The purchasing department, in many ways, during the first iteration of the new system, maintained their roles and power structures as they had before the change.  They still received purchase orders, albeit online, which they then used to make the purchase, and then submit the bills to accounting for payment.  However, their process in the new system was sped up.  

Under the old paper based system, purchasing would often see a purchase order two weeks to a month after it was originally generated by an admin.  Under the online system, they would often see a purchase order with two or three days of creation.  This time frame was dependent upon signors having access to the internal email and online form system during the approval process.  At the early stages of this program, very few managers and executives had virtual private network (VPN) service from their laptops or homes into the company’s network.  However, in later stages, these people had gained VPN access.  So in the early stages of the program, it was routine, due to travel schedules that online forms might take up to a week to reach purchasing.  After a year or two into the program, that time frame had dropped to two days on average.  

From the beginning of the online program, the form was taking significantly less time to arrive than the paper-based system.  But also over time, online purchase orders were taking less and less time to reach purchasing.  The results were that expectations for the requested purchase went up in terms of how fast an originator could expect to wait to receive a large dollar purchase.   Admins and producers in the company had, in the paper system days, expected a turn around of approximately a month, and possibly longer if the item specified in the purchase order was no longer available.  This might happen if the item was something like a computer or printer, when items go out of stock or are replaced by slightly different models.  However, under the new system, expectations for turn around of a purchase order were about one week, and admins and producers submitting purchase orders began to count on the reduced time frame.  They became more impatient, and purchasing reported that over time, they felt increased pressure to process online purchase orders quickly, whereas before under the paper system, they had some time to process the order and could arrange when the order was placed around their other work.  The new system caused purchasing agents to feel as if they had to place an order as soon as the system emailed them that the form was available for the purchasing process.  

Purchasing gained the benefit of receiving electronically the information for the purchase, as well as information they typically generated manually from the paper system.  The online system allowed purchasing to review what they were given, as entered, and pass it along to various groups such as accounting, the controllers and asset management, without having to enter the information themselves.  Purchasing considered this a great benefit because the originator of the form, most likely to know whether the information was correct, had entered the information once into the online system.  Purchasing could add what they needed to, but did not have to be concerned with entering accurately the data from the paper form.

The creation of the online forms, designed by accounting and purchasing, reflected the structures of previously paper-based forms.  While additional fields were added causing users to become aware of requirements they previously could ignore, the forms relied on the technological frames in place from the paper form days.
  Orlikowski, in “Learning from Notes:  Organizational Issues in Groupware Implementation,” talks about how these frameworks allow users to understand new technologies, when these technologies use the mental models they have previously developed.  For users of the online forms, this was very important in understanding the artifacts as well as placing them in the processes, even though these online systems often came with new requirements and responsibilities.

For admins, a group made up of administrative assistants at the main company office, office managers located away from the main company location, and administrative department managers such as the shipping department or facilities, the new online system traded some great benefits for an increase in work load and a change in responsibility which shifted power.  Before the online system, admins created paper based documents for various needs:  purchasing at almost all dollar amounts and expense reports, as well as a variety of human resources and facilities forms.  The admins reported to their direct bosses, and the chain of responsibility was entirely between the boss and administrator, to manage the goals and processes of their department.  However, with the advent of the online system, admins used a purchasing credit card for most purchases, and the reconciliation and documentation deadlines and requirements were delineated by accounting, with the incentive that if the requirements were not followed, the purchasing card would be shut down.  In addition, accounting would broadcast via email a list of individuals who had not followed a current period’s requirements, addressed to all administrative and accounting personnel concerned.  This had the effect of making admins fear the public airing of lapses in meeting deadlines.

The shift in power over a significant part of the admin’s ability to carry out responsibilities was an unexpected result of the online system.  Tension between the admins and accounting rose dramatically, as accounting shifted deadlines to meet their own goals, without realistically considering the admin’s other responsibilities and time constraints.  Continual negotiations between accounting and purchasing cardholders have been necessary to maintain the admins stake hold in the system.  These negotiations have dealt with time constraints, dollar limits, number of transactions per day and month, as well as documentation requirements.  

Another change for admins occurred in the shift from paper to online systems regarding workload.  Whereas before the shift, under the paper system, admins would simply submit invoices to accounting, by photocopying the invoice, and writing a budget code on the copy and sending it in to accounting.  The process took very little time, and accounting was responsible for entering the information into the computer and paying the bill, notifying the proper budget holders and classifying the bill for IRS and other reporting purposes.  However, the online system allowed the bill to be paid quickly by the admin, which was very helpful.  But it also meant that the admin was responsible for entering the appropriate vendor and invoice information into the online reconciliation system, classifying the information for IRS and FTB purposes, as well as financial reporting and budgeting.  With the various entries and document submission requirements, admins found an increase of a couple of days a month in their workload.  Since this work was previously performed by accounting, the shift caused some tension as well between those perceived as owning the system, such as accounting, and managers of the admins who perceived their control over subordinates workload as reduced.

Admins also noticed a change in required information for the online forms such as expense reports.  With the paper-based system, some areas of the form could be left blank, and admins and producers knew how much could be left off and still have the form processed by accounting.  But the online system would not allow submission until all areas of the form were completed in some way.  Form originators found some ways around this, by simply adding one character to certain fields.  However, most form fields were set up to take certain kinds of information, and the originator of the form was not able to submit without having the exact type of information required.  Admins and producers became aware of certain kinds of information that previously had been invisible, such as general ledger and budgeting codes, tax information, 

For budget overseers and approvers of expenditures, mainly directors, vice presidents and upper level managers, the new online system greatly reduced the time it took to receive budget reports, purchase items for production work and get reimbursed for expenses.  However, these groups also, as mentioned above, felt the shift in power as their subordinates workload shifted to accommodate the new system.  However, they received far more accurate, timely and usefully reported information for managing production and planning future work and expenses.  While many in these groups were not able to log into the network while traveling or at home, during the early stages of the online system, which delayed online approval of forms, these groups did eventually get online access to the system, further speeding up the process from creation to payment of expense reports and purchase orders, streamlining their work processes.

Phase III of the online system involved an increase in per transaction spending limits for purchasing credit cards.  Accounting increased the transaction limit from $1,000 to $5,000, because of an IRS change in classification of expenditures.  Basically, expenditures under the new threshold amount could be expensed within one year, verses amounts over that which had to be depreciated, depending on the kind of expense, varying over several years.  Because of this change, and the fact that accounting could see that by raising the transaction limit they would reduce further the number of purchase orders, which are created for larger purchases, they could reduce further the workload for accounting and purchasing.  Admins and producers appreciated the increased flexibility of the system, but also recognized the increased work for the person making the purchase, who would then have additional documentation and online reporting duties.

Phase IV of the online system was about controlling spending and vendor lists.  The changes were implemented by accounting, without telling admins and producers, who found out about the system changes during attempts to use the purchasing card in ways that had previously worked.  Some vendors were blocked and the number of transactions per day was decreased.  Accounting then made adjustments based on individual negotiations between themselves and admins.  These changes would occur once every two months or so, over a two year period, as accounting continually looked for ways to control spending, negotiate with particular approved vendors for volume discounts and create controls to prevent abuse.  However, the effect of their methods was to alienate users of the procurement card system, because of the lack of advanced warning about changes, until after the changes were applied.

Next, as a new scanning and email technology was developed by one of the production groups designing software, and the desire to test and use these systems internally became available, Phase V of the online system was implemented.  The scanning system allowed receipts and documentation to be scanned and sent into accounting and purchasing.  With this capability, admins could submit receipts for online expense reports and documentation for monthly reconciliation of purchase cards.  This had the effect of speeding up expectations and reducing deadlines even more.  Admins and producers found they had even less time to submit required documents to accounting or purchasing.  Again, turnaround for payment was reduced, and accounting and purchasing found themselves also pressed with shorter deadlines to make payment electronically once the appropriate documentation was in.  

Phases VI involved additional reporting requirements, which accounting implemented mostly through technological changes in the online reporting system, although some of the increased reporting had to do with the coding on paper of invoices.  These paper invoices were then scanned and the result was that between the online reporting system and the scans, there was more work for admins, while accounting had more information they could move from the online system to various reports for controllers, financial reporting and tracking by company management.  Accounting would broadcast out to all users a list of those who did not follow these requirements, and threaten to take away the procurement card if the requirements were not followed.

One of the results of these decreases in the amount of time it would take to pay for things and process forms and information was that administrative workers all over the company found their positions being consolidated.  Accounting, during the first two phases, was consolidated so that it contained half the employees.  The later two years have seen a smaller percentage reduction, with approximately 20% fewer employees in that department over the second period.  The number of admins has been reduced as well, although the reduction came in the second two years of the program, after most of the changes had been implemented and workload was streamlined and reduced.  There are approximately 35% fewer admins since the program started.

Phase VII occurred as a result of a sales tax audit by the Franchise Tax Board.  While this change in the system would seem to have been caused by an entirely outside event, in fact it was precipitated by flaws in the system that did not properly account for sales tax.  After the adoption of the online system, where admins in the field would manage receipts, sales tax was not properly separated and accounted for on the online form.  The designers of the system had not realized the invisible work that some members of the accounting department had been doing under the old paper system to properly notify the one person in finance in charge of sales tax reporting to the state.  

When the new online system was adopted, and sales tax was not made a separate field, it was haphazardly accounted for.  After a state tax audit, about three years into the new online system, the forms and fields were altered to force all users to properly account for this on a per receipt basis.  Some training was offered and again, accounting wielded the threat of loss of procurement card or refusal to pay expenses if the sales tax was not properly entered and coded.  Users could see easily now how many of their forms and transactions contained the proper information, in a way they could not in the past, as this information was now cumulatively on a main web page used by admins.  For a short while, the issue was at the forefront, but after changes were made by different groups in their use of the system, the issue receded to the background. 

In fact, using this process, users became more aware than ever that their entries into the system were being watched and cumulatively tracked by accounting.  During Phase VII, an enhanced email system was added to the system, allowing accounting to communicate to many different users of the system with statistics and reports of work produced.  Accounting began to broadcast email to many of these groups with statistics of how well people were following the directions of the new system.  This new transparency, both within the system, to see who was complying with the new rules, and in the email where this was explicitly delineated, caused people to change their behavior.  Admins did not want to stand out as an example of non-compliance, so everyone quickly fell into line with accounting’s requirements.  

This last phase of the program illustrates an idea mentioned by Thomas Erickson, et. al. in the article, “Social Translucence, Design Social Infrastructures that Make Collective Activity Visible”.
  The idea that users will respond to the visibility of what is happening, and alter their behavior based on these perceptions, was borne out with the use of the enhanced email system where users behavior could be broadcast to many and everyone could see user compliance of the new sales tax reporting rules.  Whereas in previous phases of the program, only occasional statistics about program adherence were emailed, and no information of users compliance was available in the online system, with the latest phase of the new system, people could be easily publicly chastised.  

Conclusions

The adoption of the online system was not without strains on the various participants over time.  However, the groups involved universally felt that the system was successful, if imperfect, because it addressed their needs and made processes work faster and more efficiently.  While groups each expect to continue to change and broaden the system, and continuously see more processes and forms added to the system, such as more human resources forms most recently, they expect the system to continue to serve them and to be able to comment and modify the system when it does not work well for them.

On a broader level, it is clear from the review of the adoption of the online system for procurements and accounting, budgeting and controlling, that the structural elements of all the groups were altered, workflows shifted and responsibility and power relationships changed, came to the forefront, and then receded as people became used to and accepted changes as part of the system.  People and information uses were altered over time and space, and artifacts were developed and used to facilitate these alterations.  What was previously a paper document including moderate amounts of information became an online comprehensive artifact shared by many more than the original paper unit it was based on.  Productivity was increased across departments with the online systems and slowly, through various means of attrition, the number of administrative personnel was reduced by half.  This increased efficiency was in line with industry expectations communicated to the company through investors as well as within XO Company’s higher level human resources administration.

XO Company was, in deploying the online system, trying a new technology of which it had no idea how it would succeed.  People in many different departments with many different understandings of artifacts and technologies had to adopt it to substantially changing the systems involved.  They themselves, in their day-to-day work habits and communications had to substantially change.  By making the initial change all at once, but then customizing it over several phases, over four years, XO Company managed to succeed overall in achieving it’s goals to transform from a paper based system to an online system.  

More importantly for the company, it was able to grasp the processes necessary for it to make much the same transformations in workflows, artifact development and relevant social group understandings utilizing lessons learned to create better systems for customers. 

	
	Table 1          Relevant Social Groups and Responsibilities at XO Company
	

	Accounts Payable

(AP)
	Make payments, process invoices and purchase orders for aggregation of information to fulfill IRS, SEC and FTB requirements; process all checks, using petty cash
	Oversight of procurement, payment of larger purchase orders, ongoing bills such as leases, process all checks and direct deposits
	Consolidation of worldwide AP/Pur; instituting of SAP system for cost center reporting to cost center mgrs

Oversight of purchases and  purchasing card
	Added controls to better view purchasing habits, limited $$ amts of purchases to below $5k
	Additional oversight of vendors
	Received pdf of receipts and document backup for PO’s, cc reconciliation

Burden of printing or online review of docs to control purchasing, PO submission;
	Required more reporting info with cc online reconciliation; single day for reconciliation, so additional oversight
	Required administrative personnel to perform special sales tax reporting for purchases; oversight of this program

	Purchasing

(Pur)
	Purchase items after purchase orders complete and submitted; submit large invoices to accounting for payment
	Oversight of purchasing from viewpoint of vendor selection, purchase items from online purchase orders 
	Worldwide AP, Pur consolidated in one place, half of people were retained; lost control over purchasing:  vendors, types of products, role in process changed from seeing things before payment to after payment
	
	Some functions were cut off, had to allow some vendor to be brought back for certain admins; increased negotiations with Adminis
	Burden of printing or online review of docs to control purchasing, PO submission; AP/Pur had greater accountability to deliver review and act accordingly, faster
	
	

	Admins, Office Managers and Dept Mgrs

(admins)


	Prepare paper based purchase orders, manage petty cash, prepare paper expense reports, send receipts to AP for payment

For managers: oversight of budgets, purchases.

Primarily reported to direct bosses for all deadlines and work product.
	Work moved to paying for items under $1k with procurement card, still use manual purchase order for larger purchases 


	Preparing forms and reconciliation of procurement card on line; reporting to AP for some deadlines and work product, reporting to direct boss for other work product; much of former AP work transferred to admins (adding several days/mo of additional work)
	Admins prepared more PO’s which gave Purchasing direct control over vendors, instead of admin purchasing 
	Negotiations with AP/Pur over vendor list
	Submit document backup in scanned pdf’s using messenger system
	Additional descriptions required in online purchasing systems, negotiations over deadlines
	Additional reporting requirements for sales tax

	Directors, VPs and 

Upper level managers
	Oversight of budgets, approving via paper signatures purchase orders, expense reports, and other forms
	
	Electronic approval now required for forms; receive electronic budget/spending documentation
	
	
	
	
	

	Relevant Social Groups (
Phases Over Time (
	OLD SYSTEM

(responsibilities are cumulative over time unless noted additions or subtractions)
	I.  Move AP and purchasing to paperless electronic system, institution of procurement card
	II.  Online processes instituted:  ER, PO, procurement card reconciliation
	III.  Reconciliation requirements changed to create more control over spending:  limits in categories of spending, overall limits
	IV.  Limited vendors based on cc merchant categories
	V. Messenger system installed allowing online submission of receipts for ER, PO and cc; more forms added
	VI.  Description reporting required, shortened time for submitting docs because of messenger system
	VI.  Added tax reporting to reconciliation


Table 2          Emerging Changes:  Phases of Online System at XO Company
	Deliberate change:  AP and Purchasing (system manager)

      (
	Work moved from processing payments to paying total cc of admin, oversight of purchases; no longer cutting checks or using petty cash
	Consolidation of worldwide AP/Pur; instituting of SAP system for cost center reporting to cost center mgrs 
	Added controls to better view purchasing habits, limited $$ amts of purchases to below $5k
	Added controls over vendor list
	Received pdf of receipts and document backup for PO’s, cc reconciliation
	Required more reporting info with cc online reconciliation; single day for reconciliation
	Required administrative personnel to perform special sales tax reporting for purchases; utilized email to report to users the statistics of their adherence to the program

	Emergent change:

AP and Purchasing
	Removed busy work from AP to administrative people, 
	Worldwide AP, PUR consolidated in one place, half of people were retained; lost control over purchasing:  vendors, types of products, role in process changed from seeing things before payment to after payment
	
	Some functions were cut off, had to allow some vendor to be brought back for certain admins
	Burden of printing or online review of docs to control purchasing, PO submission; AP/Pur had greater accountability to deliver review and act accordingly, faster
	
	More responsibility for sales tax oversight 

	Deliberate change:

Admins

    (
	Work moved to paying for items under $1k with procurement card
	Preparing forms and reconciliation on line
	Admins prepared more PO’s which gave Purchasing direct control over vendors, instead of admin purchasing 
	Less vendor choices meant concentration of vendor
	Submit document backup in pdf using messenger system
	
	Additional reporting requirements for sales tax

	Emergent change:

Admins
	Much of former AP work transferred to admins (adding several days a month of additional work); lost autonomy over deadlines
	More control over purchasing gave admins and their mgrs more control over their purchasing
	Admins looked for ways to split purchases into two or three charges each below $5k, to reduce number of PO’s and retain purchasing control
	Negotiations with AP/Pur over vendor list
	Faster submission of docs, reduced work load, created more accountability with AP because admins new AP had received at date and time
	Negotiations with AP over time submission requirements due to lack of ability to meet deadlines
	Admins pushed back because of additional work load negotiating  more time to meet deadlines

	Unexpected results
	Whereas before AP/Pur delivered to admin staff, admin staff had AP/Pur establishing deadlines and controls over admin workload
	AP and Purchasing lost control over purchasing, state sales tax reporting and vendor selections
	AP/Purchasing did not regain control of purchasing decisions, and users figured out how to purchase under $20k to bypass controls
	Purchasers lost ability to buy from special vendors
	
	Audit by State on sales tax
	

	Situation (
Phases Over Time (
	I.  Move AP and purchasing to paperless electronic system, institution of procurement card
	II.  Online processes instituted:  ER, PO, procurement card reconciliation
	III.  Reconciliation requirements changed to create more control over spending:  limits in categories of spending, overall limits
	IV.  Limited vendors based on cc merchant categories
	V. Messenger system installed allowing for electronic submission of receipts for ER, PO and cc; more forms added
	VI.  Description reporting required, shortened time for submitting docs because of messenger system
	VII.  Added tax reporting to reconciliation; enhanced email system implimented


� Kline, Ronald and Trevor Pinch.  “The Social Construction of Technology.”  The Social Shaping of Technology.  2nd Ed., Mackenzie & Wacjman (eds).  Open University Press, 1995.  pp 113-114. 


� Bijker, Wiebe.  “Sociohistorical Technology Studies.”  Handbook of Science & Technology Studies.  Rev. Ed.  Shelia Jasanoff, ed.  Sage Publications Inc., 1994. pp. 251-252.


� Ibid.


� Friedman, Batya and Helen Nissenbaum.  Human Values & the Design of Computer Technology.  CLI Publications, 1997. pp 24-25.


� Orlikowski, Wanda J.  Improvising Organizational Transformation Over Time:  A Situated Change Perspective.  Information Systems Research.  1(7), March, 1996.  pp. 63-92.  


� Ibid, pp 64.


� Ibid.


� Ibid, pp 65.


� Ibid, pp 72.


� Ibid, pp 69.


� Ibid.


� Ibid.


� Ackerman, Mark S.  “The Intellectual Challenge of CSCW:  The Gap Between Social Requirements and Technical Feasibility.”  Human Computer Interaction, 2000.  Lawrence Erlbaum Associates.  15, 2000.  pp179-203.  


� Ibid, pp184.


� Ibid.


� Orlikowski, Wanda J.  Learning from Notes:  Organizational Issues in Groupware Implementation.  The Information Society.  9, 1993.  pp. 237-250.  


� Erickson, Thomas, Christine Halverson, Wendy A. Kellogg, Mark Laff and Tracee Wolf.  Communications of the ACM.  45 (4).  April 2002.  pp 40-44.





13

