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Information, Value, and the Internal

Marketplace

MURRAY TUROFF

ABSTRACT

The potentials for increasing the productivity of information workers by the incorporation within orga​nizations of internal information marketplaces for the creation, distribution and utilization of information are discussed.

While speculative in nature, this paper is based upon a decade of development and evaluation of computer-based human communication systems. It is an attempt to extrapolate, from known impacts and consequences of this technology on individuals and groups, the opportunities presented by this technology for organizations and society.

Introduction

This paper was written in support of one of the recommendations made by a group of 175 private-sector leaders in a report presented to the White House Conference on Productivity by the American Productivity Center. This recommendation also appeared in the final report of that conference. It reads,

In the absence of market-driven options, information workers should be subject to an internal marketplace for stimulating a competitive environment. The flexible allocation of resources should be regulated by means of competitively priced payments for services and by means of competitive benchmarking of the quality of the service [1 (p. 150, 4 (p. 68)].

The underlying concept is the utilization of modern computer-communications technology to provide an information marketplace within a single organization. This would allow information workers to buy and sell services and data among themselves and would replace current accounting practices for the recording of the time and effort of information workers.

The above recommendation resulted from the author’s participation in the panel producing this recommendation, which grew out of the research efforts at the New Jersey Institute of Technology on the impacts of modern computer-communications technology on individuals and organizations. This paper is intended to support the premises that this recommendation is not only desirable, but also practical and feasible. Such an operational system has already been demonstrated as a prototype on the Electronic Information Exchange System in operation at the New Jersey Institute of Technology [8,12].
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The work of the Computerized Conferencing and Communications Center at NJIT is dedicated to the study of the utilization of the computer to support human communi​cations. The integration of human communications into information technology allows us to completely rethink the nature of how groups and organizations operate. Many of the economic factors that forced us into current modes of operation no longer apply. We have the opportunity to design organizations as we would wish them to be. However, to understand why internal marketplaces might be more desirable and even more practical, we must go back and reexamine why we do things as we currently do in the operation of organizations and the utilization of information workers.

The Past

It is an interesting behavioral exercise to walk backwards. After some initially hesitant steps one can, with practice, develop boldness and style in this undertaking. However, no matter what degree of skill and accomplishment one obtains at this pastime, it is still the process of moving forward by observing where you have been. There is always the nagging fear of stumbling over something in one’s path. The result, of course, is that we rarely engage in the physical behavior of walking backwards. However, it would seem that our collective behavior as organizations is very different. Organizations have developed this style of behavior to a fine art form. They can even exhibit a great deal of flair and elan, like a technological figure skater. This is especially true in the area of information systems and the treatment of information and information workers in an organization. The way we handle information and configure computers to carry out the process largely reflects longstanding habits. Somehow we neglect to ask if modern com​puter and information technology would allow us to accomplish tasks in completely new and possibly better ways.

The very words we use reflect a preoccupation with the past. We strive to “automate” data handling and information processing. The way we justify putting an information process on the computer is as a faster or cheaper way of carrying out familiar processes. Even when we introduce applications that have new and unique qualities, we try to disguise them to sound familiar: for instance, 'electronic mail’ sounds like a simulation of the post office and offers no indication that we are talking about a new way for people to communicate. The term “office automation” implies we are going to carry out office work the way we have always done it but merely through a computer. While many organizations have tried to exhibit an image of boldness and swiftness in the introduction of these technologies, more often than not the walking-backward-automation syndrome is in operation. Vendors, of course, realize that it is easier to sell the idea of what you have always done faster and cheaper. Trying to sell technology entailing fundamental changes to any organization has never been particularly profitable, except when the customer is already in deep trouble and knows it.

Before computers, data in organizations were handled in largely manual operations. This was a costly process and was limited to data that was “absolutely necessary” to running the business. If one did not know the address of the customer, their orders, or what was due Uncle Sam, the consequences were enough to ruin the business. The “necessary” information had “infinite” value. As a result, there was only one operational principle that could be instituted to handle information. This was the general objective of "cost minimization.” Clearly, if the data to be handled had infinite value, the only thing that could he controlled and improved was the cost of processing it. The majority of processes and procedures evolved in organizations to handle data were the result of attempts to minimize cost. Given the high cost of computer technology relative to people

in the past few decades, this same principle of “cost minimization” has been the guiding principle for the introduction of information systems. Most of our current computer-based information systems in organizations were designed to make efficient use of computers rather than of people.

The resulting history of computerization has largely been a matter of first taking a manual process and then searching out the segments that could be put on the computer. in order to get the volume necessary to reduce costs, what was left was then taken to create more specialized jobs. A clerk who handled an order manually through all its phases was replaced by a series of more specialized jobs such as data entry and phoning for credit checks. Salesmen used to phone the sales clerk or inventory clerk to get the latest information on questions to clinch a deal; today, no one phones a data-entry operator. Clerks had a certain pride in the data that they knew they were responsible for. They were careful to keep it accurate. They could read all the different scrawls of the salesmen and understand their unique wordings. Data-entry operators could not have cared less if there were content errors in the data they received. As long as the data were in the proper form for keying, errors were not their concern, even if they were obvious, it would have slowed down their productivity and degraded their evaluations if they had taken the time to make phone calls and straighten out such errors. The general office secretary gave way to the file clerk, copy clerk, word processing operator, etc.

Today organizations have reached a point where we supposedly have learned how to handle all the “necessary” data with information technology. At the least, we have automated most of the straightforward raw-data-handling processes. Most of what is new and different today concerns the attempt to deal with information that is not “absolutely necessary.” This is information needed to make new decisions, to develop a new product, to make an investment, or to estimate a new budget or develop a plan. This information is not necessary to the day-to-day survival of a business but may determine the long-term development and success of the enterprise. We have supposedly learned how to deal with the battles and seem to now be looking at the war itself. In fact, the introduction of information systems for dealing with the real decisions in an organization can, and often does, lead to warfare throughout the organization. This is partially due to the fact that we are still applying the same strategy we have always applied to the necessary data. Our basis for productivity still seems to be “cost minimization,” since we do not know the “value” of information used for decisions. It does not help matters that we have trained generations of computer people to be concerned with the cost of processing data. We look at information as if it had the same value to everyone in the organization—it is this lack of understanding that feeds the flames of conflict. At best typical decision-science approaches give us things like how much we can afford to spend for information, but not the value of the information. Limits on what we could spend are an easier thing to determine than what we should actually spend. If we want to apply productivity concepts to treating information and to improve productivity by increasing value, rather than reducing costs, we must look at approaches to establishing true value. Information tech​nology can make this possible, but only after a break with traditional approaches.

Not only do we have to look to the future as well as the past, we must also realize that many of the assumptions that led to current management practices and to policies governing the introduction and use of computer and information technology are no longer valid. Hardware for computers has become relatively cheap as compared to the cost of personnel. The whole concept of “assembly lining” information work and specializing workers no longer makes clear cut economic sense. The present is a very different game than the past, and we have to rethink our reasons for doing the things we have done and

to decide if we really want to continue to behave that way. It is tar more likely today that walking backward is going to carry us over a cliff or cause us to go around in circles, repeating the mistakes of the past.


The Present

The present is characterized by dramatic change in many of the major factors that have driven the management practices and policies governing the use of computers and the handling of information.

First and foremost there has been a complete reversal in the relative costs of a single computer and a single employee. The early days of this technology, when SO percent of the cost of a computer operation was tied up in hardware, led to the centralization of the technology and the classic computer center operation. It also led to the idea of systems analysis as a process of reductionism. One sought to take each task and break it up into small simple components or least to extract out of a single task those subtasks that could be put in large quantity in a computer. In turn this led to increased specialization of information workers as they took over those very specific things that the computer could not accomplish. Hence we had our data-entry operators and word-processing operators. Assembly lining of the information process was in a very real sense a consequence of the relative costs of computers and people.

Today, a single computer can be had for a fraction of the cost of an employee. In fact, a single computer is far cheaper than the capital investment we make in supporting a single employee. This is illustrated in the cost of space, furnishings, and environmental services for the information worker. What this means is that it is economically viable to consider a single computer or a network of computers to support every individual infor​mation worker in an organization. It is no longer a necessary assumption that the efficient operation of computers requires increasing specialization of information workers or cen​tralization of computer resources. It is now possible, with the computer as an individual support tool, for the employee to become a more versatile and generalized worker who can efficiently perform a variety of tasks and take more responsibility for carrying out a single job through all its individual steps.

The concepts of the “programmer’s workbench,” and “writer’s workbench,” and the “executive workstation” are really blurring into the realization that there are “electronic workstations” for supporting any information worker at any level, from clerk to executive, in every organization. This is the realization that the employee can have a library of tools to employ as needed. No longer is it the objective of computerization to reduce a job to a predictable sequence of operations. What we see now is the introduction of this concept for particular jobs where there is either a high payoff or high status involved. This is usually the way new technology gets introduced. In some organizations too slow to realize what is happening, employees are investing in their own personal computers to support their job function.

The second key element to our foundation is the emerging use of computers for the direct facilitating of human communications. Many companies have already realized the efficiencies possible by the use of electronic mail to replace internal memos and cut down phone calls. The savings of shadow time, the more timely delivery of material, and some inroads into travel costs have all been highlighted in a number of assessment studies. Electronic mail is, without a doubt, faster and cheaper for organizations than current communication alternatives. However, the idea is not widely recognized that the computer can allow humans to communicate with different communication processes, protocols, or structures than a mere replication of the post office structure. The possibility that new

ways of communicating may well enhance the quality or actual effectiveness of group processes in organizations is not well understood. A simple example is computerized voting procedures to allow the members of a communicating group to quickly determine the degree of consensus they have on various items with which they must deal. In experiments we have conducted comparing face-to-face and computerized conferencing for group problem solving, we have found that small groups can reach solutions of equal quality in either mode of communication. However, the computerized conferencing groups do this using only one quarter of the number of words necessary in the face-to-face groups[9].


Another example is the tailored mixes of databases and communication structures that can be used in such areas as plan making and budget estimation. These are processes in which subjective views from many different sources can be estimated and structured for the group as a whole. The computer can gather data from the different human sources and make quick comparisons for the benefit of the group to determine areas of agreement and disagreement which exist that might warrant further discussion and analysis. The computer can integrate data into the structure of the discussions and track and highlight changing views as they occur. This is really the process of integrating “classical” infor​mation system applications with human communication systems.

In many group processes that take place in an organization it is not clear (in fact, improbable) that communication processes designed to optimize individual communi​cations, such as an “electronic mail” system, would be anywhere as effective for a communicating group carrying out a specific objective. As an example, a computerized conferencing structure can be used very effectively to deliver a “virtual classroom”; this would be almost impossible in an “electronic mail” system, however, without the loss of classroom atmosphere and a reduction of the course to a correspondence course. Conferencing is what allows a classroom seminar atmosphere to merge. We also learn very quickly that certain special structures are needed to carry out the learning process. One example is the special “question” structure in EIES, whereby a student must first supply an “answer” before he or she is allowed to see the answers contributed by other members of the seminar. This causes all the members of the class to have to think about the question and also avoids the embarrassment of overlapping answers that hampers the face-to-face classroom process.

It is possible, once humans in an organization are using the computer as a com​munication device, to merge those communications with existing and new information systems. This means that groups can collect information from any source in the orga​nization be it quantitative or qualitative in nature. The whole knowledge base of the organization can be brought to bear on the problem at hand.

Many students of organizational behavior have observed that if you cut off the knowledge or lore in organizations and inhibit informal communication channels, most would lose their ability to function. The ability to carry out informal communications through a computer allows workers to increase their informal communication channels by a magnitude. If one could count on regular day-to-day communication with 10 to 20 individuals, it becomes closer to 50 to 100 in the computer-based environment. In terms of organizations this is a tremendous increase in human channel capacity, and it greatly increases the ability of people to find and synthesize the information they need as a result of the greater connectivity now possible in organizations. This process of “super-connectivity” is analogous to super conductivity for materials. Just as physical materials take on new properties, so too do organizations take on new structural and behavioral

The large central computer utilized in mere database-types of operations tended to create information pollution by overloading people with data and making the important signals too difficult to recognize through all the noise data. The paradox of introducing human communications into this same information system environment is that people will have a greater ability to use their peers and fellow employees as interfaces to information sources in the organization. By vastly increasing the number of people one can exchange information with on a regular basis, one vastly increases one’s ability to find the individuals who can provide directions to timely and pertinent information for the problems one has to deal with. No longer does each employee have to learn all the different information systems; nor do those information systems have to be integrated into one single immense system. Using microcomputers and networks, individuals can become the transponders between the particular systems they know well, or have created, and the people seeking data from these systems. To know a system well, one must use it regularly—this applies to all sorts of systems. Employees should not expect to have to learn information systems they have to utilize only infrequently. The result, for an organization, is the potential for “collective intelligence” [2]. This has a far larger payoff for organizations than the more limited concept of artificial intelligence.

If one can institute the management practices that encourage lateral cooperation, the existence of computer-based human communication facilities will make those informal communication channels far more effective and actually put them on a level where they can be managed for the increased productivity of the organization.

The long-term consequences of such undertakings will be a new type of organizational structure: the “networked” organization. It will make concepts such as matrix management far more practical and far less costly to implement. The characteristics in a “networked” organization will be for geographically dispersed project groups working as day-to-day teams, more delegation of authority, accompanying management by exception, better accountability, and increasing productivity of the information worker.

Ultimately, the productivity benefits are higher work quality and increased worker motivation and satisfaction. In studies of white-collar workers the key parameters that lead to worker motivation and satisfaction have been identified as: “task identity,” “in​creased variety.” “self-authority,” and “feedback.” The “big machine” trend of the past has had the impact of reducing the motivation of information workers. If we continue to walk backwards into the future and move toward greater and greater “assembly lining” of the office worker, we are going to end up with all the morale and quality-control problems that face the assembly line production process. Instead we must decide to look in the direction we are moving and set our sights on where we want to go. Our plans should be based on a vision of the future and not on our remembrances of the past.

The rest of this paper is concerned with one process that would allow an organization to evolve toward a “networked” structure and to the potential benefits that would accrue from that form of organization. This is the establishment of an internal Information Market Place (IMP) to govern the flow of information in the organization.

The dictionary definition for “imp” is, “a small demon or a mischievous child;” and yes, one could take the view that an IMP would work magic and/or create a great deal of mischief for any organization that adopts it. A few organizations with extensive internal computer-based human communication systems are already finding this to be true as a shadow marketplace based on favor trading begins to occur. Even message systems have the impact of providing middle management and professionals with the ease of lateral communication and freedom of contacts that used to be reserved for only the top executives

  In a few organizational situations this has been such a profound occurrence that major battles have revolved around the possibility of doing away with internal message systems.


The Free Market

The basic concept is a deceivingly simple one on the surface: Why not treat infor​mation transfer in an organization as a free-market good? Let employees negotiate and exchange information according to the agreed market value of the information.

One major justification for this idea is that there is no other process that would allow us to determine the true value of specific information in an organization. Without estab​lishing value, it becomes impossible to look at productivity improvements based on quality or value-added concepts. Information value is a function of such factors as the needs of particular purchasers reflected through such parameters as timeliness, data quality, and the associated analyses. In principle, a single datum can have very different values relative to each decision maker who might use it.

In a manual environment the overhead for a marketplace operation is prohibitive. In a computerized environment already carrying on the flow of the data and communi​cations among individuals and groups in an organization, it is a trivial cost to add the marketplace structuring and accounting software.

There are a number of very necessary conditions that must exist to allow a truly free market to operate. These are:

PRICES MUST BE FREE TO FLOAT AND BE INDEPENDENT OF COSTS

Only in this manner will transaction prices reflect value. In particular, obsolete information will show up by selling below the costs of production. The difference between costs and sales price will be the value added by the individual or group selling the information. Also, this will allow a truer reflection in value of the talents of the seller or synthesizer of the information. The way data are interpreted, organized, processed, and presented all influence the value of the resulting information to the purchaser. The resulting value of information formulated from the same data can vary greatly with the talents of the individual information worker or provider doing the job.

REAL MONEY MUST BE USED WITHIN THE MARKETPLACE

The purchaser must be free to spend funds for the information anywhere within or without the organization. If internal sources are too costly the purchaser must be free to go outside the organization for information. This prevents monopoly pricing. Sellers must also be free to utilize the income—they can invest the income in increasing their ability to gather and supply information. Sellers can also invest the income in paying off some portion of their salaries. In essence this allows sellers to justify the time and effort they wish to spend in supplying information to anyone anywhere in the organization. In principle, a motivated and talented information worker could become his or her own boss by fully paying off the salary and devoting full time activities to being an information provider. While this may upset some concepts of management, it is the ultimate incentive in worker motivation. In fact, workers could ultimately contract others as their employees through the marketplace mechanism and raise themselves to management level. In practice only the ones that are very good (i.e., worth the money) will obtain this level of per​formance and the resulting operation requires very little management overhead. This would certainly reduce greatly the time spent for management and allow managers to concentrate more on organizational objectives.

SOCIAL WELFARE COSTS MUST BE INSTITUTIONALIZED


If one owns a house and a neighbor decides to turn his property into a junk yard, this change will be reflected in the value of one’s home. We have a complicated set of zoning regulations in most areas to prevent just this sort of occurrence. One of the social welfare costs in organizations and one which can become more damaging in a free-market environment is the pollution of information through excessive advertising. Junk mail is one form of information pollution that we are all familiar with. The mechanism for handling this in the electronic environment is very straightforward. If someone sends a memo, message, or advertisement to another person a basic cost to the sender that would reflect the costs to the receiver should be built into the electronic system. One way to do this is by use of the size (e.g., number of words) of the communication, times an average reading speed, times the time unit value of the receiver’s time, based upon that individual’s salary. A sender of an unsolicited item must pay the value of the receiver’s reading time. Clearly a memo sent to the president of the company will be more expensive than one sent to a clerk in the company. Also, the costs of supplying solicited data must include the costs of those under the management of the individual supplying the data if they were employed in the collection process. If this is not done, individuals having management control of others can undercut the marketplace structure. In other words, anyone able to command the generation of data or information by others must have the cost of that effort incorporated in the cost basis for the data. Only then will any resale of the data by the manager determine if his actions in demanding that information was a value-added decision.

OPEN ENTRY INTO THE MARKETPLACE MLST BE MAINTAINED

Essentially this is just the observation that any information worker in the organization must be free to enter the marketplace as a provider. Having a public database set up specifically to hold advertisements in an easily searchable form by various appropriate keys is a relatively inexpensive way to assure open entry.

FEEDBACK ON BUYER SATISFACTION MUST BE ASSESSED AND MADE AVAILABLE TO PROSPECTIVE PURCHASERS

There are many ways this can be accomplished. But in essence this means that prospective purchasers should be able to get information on how satisfied others were in dealing with the particular information provider or the information supplied. For infor​mation that is widely sold, purchasers might be allowed to vote on some satisfaction scale and the results of such a polling process be made available to other prospective purchasers. For more tailored and selective tasks the purchaser might file a qualitative report on their satisfaction openly retrievable by any prospective buyer and indexed to existing advertisements. This latter approach was taken on the prototype system created at NJ IT. A review by a purchaser attached to the advertisement would not be removable or modifiable by the seller.

THE MARKETPLACE MUST CONTAIN A FLOAT OR CAPITAL FUND INDEPENDENT OF THE

YEARLY AGRICULTURAL BUDGET CYCLE

There has to be an existing money supply to allow the operation to exist on a continuous basis. The organization might charge a regular interest fee for money that individuals hold in the marketplace; but in order to function properly It should be divorced from the yearly reallocation process that drives so much of most internal activity. Setting the interest rate and the total supply of funds for the marketplace are really the only formal controls that the organization needs to exercise, Other refinements are possible, such as a bank where new information providers could borrow money to seed their

activities. Someone having a good idea for a new approach to information production for some objective could apply for financing. No doubt some sort of bankruptcy procedure needs to go with that process. The economists will likely come up with a host of other measures and options. Thousands of IMPs become a rich soil for testing many untested economic theories.


Given the above conditions, we would have in any organization a truly free mar​ketplace. It would incorporate the profit incentive as the motivating force for information providers and allow any individual or cooperating group within the organization to become an entrepreneurial operation.

There is no real reason, with the technology available today, not to incorporate the free enterprise system directly into the organization to deal with the transfer of information within the organization. It is no longer a matter of manual processing costs that prevents this change. In fact, our belief as a society in the free enterprise system would almost seem to dictate that this is an obvious path to follow. It would allow any individual or group to become a profit center with respect to information creation, transfer, and uti​lization. It is the obvious way to treat highly skilled information specialists such as accountants, auditors, analysts, engineers, lawyers, scientists, reference librarians, and others whose specialized knowledge is often needed across formal organizational bound​aries. However, it is also the ideal way to treat any information transfer not involving the absolutely necessary raw data that must flow to meet the legal and financial require​ments governing the operation of the organization.

So, with the above, why is it that managers and organizations will not jump to incorporate this concept in their organization? That can be answered in many ways; however, they all amount in one way or another to the fact that it would require a complete reversal in the trends of organizations that have gone on for decades: increased central​ization, more management control at higher levels, and a reduction in risk-taking behavior. We would have to recondition the past few generations of business school graduates. However, there are many ways an internal information marketplace could be introduced in small scale trials with particular classes of employees that would in effect provide the pilot trials to convince others of the workability of the marketplace concept. It is almost ironic that the vast majority of managers will need to be convinced of the workability of the free enterprise system.

Mechanics

There are a tremendous variety of specific features, procedures, and protocols that could be used to implement a marketplace structure within a modern information-com​munication system. The example we provide here is only meant to illustrate the concept and not be a definitive design for such a system. The beauty of communication and information flowing through a computer is that the organization can tailor the design of the information-exchange structures to fit the characteristics of the organization and its behavior.

The mechanics illustrated here are based upon a prototype developed and imple​mented on the Electronic Information Exchange System (EIES pronounced “eyes”), a computerized conferencing utility operated by the New Jersey Institute of Technology. We start with a system that allows individual users to exchange message and to hold asynchronous conferences. This particular system also provides for communications to be collected into database structures that allow for quick retrieval of the entire history of a message exchange or conference by facilities such as key words, time of creation, editing of the text, authors, editors, or receivers. Another key feature is the facility of

indirectly or virtually referencing material anywhere on the system so that it can easily be incorporated into new documents as they are created. Users must have the power to manipulate all the data and communications passing through the system. This means that all the data flowing through the organizations, all the reports and the transcripts of project management conferences would be available for information workers to tap and work with in preparing new items of information.

Given this basis, the first necessary addition is a standard advertisement form that anyone can fill out to describe what they are selling or seeking to purchase. They may also indicate the price and provide a detailed abstract as well as keys appropriate to the item. This advertisement would then be filed into some sort of database. If it is an offer to sell information, the database would also contain a reference to where that information is stored on the computer. If someone finds that advertisement and seeks to purchase the information, he or she executes a command that causes the computer to get the information and deliver it to the purchaser. At the same time the accounts on the computer for the buyer and purchaser, tracking their financial resources in the marketplace, are appropri​ately debited and credited. If buyers would like to, they can communicate directly with the seller, attempting to offer a lower price by using the standard message capabilities. One can advertise a request for information which can either be treated as a highly formal bidding process, with procedures built into the software, or as an informal exchange of messages between the requestor and the bidders.

The marketplace on EIES offers a number of special selling mechanisms. For ex​ample, a person can offer to perform some information service but only to the highest bidder, and in this case the service offerer sets a date at which time the bids will be opened by the computer and the announcement made of who has won the bid and the offered service. Employees might feel that with other commitments they can only devote so much time during the next few months to a particular task, and wish to put their time out for bid. They may, in this case, set a minimum entry bid as well. If others in the organization know an individual to be a valuable worker then the offerer will get appro​priately high bids. An interesting question: How much is two weeks of my time worth to anyone? It would take an accomplished and confident employee to enter such a process.

In principle, any project to be undertaken for the organization can be handled by entrusting the job to a single individual and then providing him with a budget but no employees. That individual would then buy the human resources needed for the task. This can work very nicely if the marketplace contains a pool of workers who must cover their salaries by fulfilling services requested through the marketplace. This was a mode of operation for some "think tanks” in their heyday. It works well if the people involved are skilled and motivated.

Another feature of the EJES marketplace is that anyone who has made a purchase can attach to the advertisement a review (i.e., a qualitative text statement) that would be available to anyone looking at the advertisement as a prospective purchaser. This is a very dynamic way of bringing feedback into the system. Such reviews cannot be removed by the author of the advertisement. However, the author can dynamically raise or lower the price (as a response to the reviews) or add a comment. The seller can also decide to add to or modify the information so as to improve it. This feature allows information to dynamically seek its ‘true” marketplace value.

One very efficient mechanism for distributing advertisements to only interested parties is using a feature on EIES called the “interest” list. This is merely a long list of words and phrases. Users of the system may associate or dissociate themselves with a particular interests key at any time. If there is not a key phrase that expresses one of the

interests of an individual, then that person can add a new key to the list. Any member of a particular interest group can send a message to that “key” which in turn causes the computer to deliver the message to all who have associated themselves with the key. This is a very dynamic way for groups of common interest to form up or to change their mind on an individual basis as to what groups they want to belong to. A virtual copy of any advertisement can be distributed through this capability.

The ELES prototype marketplace was set up so that five percent of any transaction could be taken out for support of the marketplace. When one compares the cost of paper and pencil distribution systems, one realizes that in the paper environment 80 percent of the costs go into the distribution process. In the electronic form, the costs of the distribution process is more like five to ten percent, given that the terminals and information network are already in place to handle other needs of the organization. Another way of viewing this is that intensive lateral communication becomes a lot less costly in the electronic environment than it ever was when limited to phone and travel (whether walking or flying). A further consequence of the change of relative size in the cost factors underlying information is that the creator of the information will be able to exert more control because he or she represents the principle cost component.

The result is that a lot more of the value of information will be reflected in the creator’s activity than in the costs of the distribution process. This is a very fundamental change that also implies, for the long term, that the value of static information will decrease significantly relative to the value of changing or new information. With everyone having their own personal computer and being able to develop, over the long term, their own selective databases and also the ability to regularly exchange data with their peers, there will be less of a marketplace for large centralized databases. What people will need centrally will be indexes to who has what data and who is the creator or source of specific information. The creators will be able to exercise greater influence on the value of information. Most of the cost of production will rest with the sources of the information and the resulting motivation will be for fully distributed data systems rather than large centralized ones. The centralized database approach, where all data is captured in a single massive system, will become increasingly difficult to justify.

The specific features of a marketplace are not important. One really can design any marketplace structure one wants to operate with a computer. What is important is that data and communications coexist in an integrated and easy-to-use manner on a single network available to all information workers. It is not necessary that every information worker be able to use every database or model within the organizational network. The person who has the skills to use a complex planning or forecasting model will, in essence, add his or her value by utilizing the model to service the requests of others. The current mania in the industry for everyone to learn enough to be able to use every utility available is something the computer industry would like to sell but which represents a fairly costly practice for user organizations. The key is the ability of users to merge and reorganize data and text from many different sources. This is what allows humans to create infor​mation out of data extracted from databases, models operating on the data, and com​munications prepared by other humans.

Unfortunately, many managers still view information systems as big database systems that might have as an adjunct or separate tool a message system. The meaningful view in this context is exactly the opposite perspective. The computer-based human commu​nication system becomes the core and all those databases and models become the support tools for the communications process. Once again it is a matter of looking forward rather than backward, or at least from a very different direction.

Consequences

The individuals most likely to be able to take immediate advantage of an internal marketplace operation would be those who have specialized and valuable expertise. Essentially, IMP allows such individuals to set up a consulting practice—the person who understands a special software system better than anyone else, the lawyers, the account​ants, and the engineers would be in such a position. In a large company the R&D components of the operation would likely be the first to benefit. For the organization, the long-term consequence would be that valuable expertise would be shared and the sharing accounted for. Separate operations in the company would no longer need to duplicate a very specialized expertise that might not be able to be completely utilized on a full time basis. Getting the use of an expert elsewhere in the company would no longer be a haphazard process depending on the relationships between various parts of the organization and potentially complex negotiations for favors. Moreover, the value of experts laterally in the organization would be clearly visible and accountable.

Even more interesting would be the impact on management. Management would not have to spend as much time in negotiation processes concerned with the use of people and would receive more credit, time and recognition for their ability to gather under them valuable experts whose services are sought throughout the organization. This means a shift in the weighing of the factors that make a good manager in the typical organization. Managers who are able to attract and hold talented people will stand out more clearly than they sometimes do in current organizational operations. The management function itself would center more on skilled brokering of talent laterally and less on competitive skills and salesmanship.

Another significant consequence would be the potential for clear assessment of what have become obsolete information gathering and distribution practices. It is far easier in organizations today to create a new information producing process than it is to terminate one. Many reports seem to perpetuate themselves long after anyone can remember why they were created in the first place. Clearly when the value of a report falls below its cost of production, it becomes a candidate for termination.

A significant number of clearly lateral processes such as planning and new product development would be greatly facilitated by the internal information marketplace. The planning process must gather information laterally and the product development process must involve the coordination and cooperation across most segments of the typical cor​poration. The cost of making a plan would clearly reflect the value of the information gathered across the organization. There would be adequate incentive for individuals to supply the information needed—they would not feel they were being imposed upon to do tasks not related to their regular day-to-day activities. The costs of computer-based information systems would more clearly reflect the costs of the people who must gather the data for such systems. There are a significant number of information systems that would never have been built had user costs for supplying data for the system been properly included in the estimates of the development and operational costs. In essence, IMP would provide a true accounting of projects requiring the use of people laterally in the organization. This is almost impossible in current accounting practices.

It is sometimes said that there is the formal organization chart, and then there is the real organizational structure that makes the organization work. The important decisions seem to result to a large degree from what passes through the informal communication channels not to be found on the organizational chart. IMP would make that informal structure visible and would provide the data truly needed for making intelligent decisions on restructuring and redesigning the organization in response to a changing external

environment. Another view of IMP is that it calls for placing the informal structure on a par with the formal structure. In a very real sense it gives the informal processes access to funds and makes the informal structure a manageable resource rather than an unpre​dictable unknown.

IMP could increase the motivation of employees. Employees become clearly iden​tified with tasks they have performed in the marketplace. It is not merely a piece of information that would he provided under IMP, but a piece of information that has been provided by a particular individual who now takes responsibility and is accountable for it. There creates an opportunity for employees to engage in a greater variety of tasks. If they have the ability, they can make their work more varied and therefore more interesting. The employee is his or her own boss for marketplace activity. For those who seek the ability to undertake independent action, make their own decisions and take their own risks, this is a most satisfying situation. Finally, there is clear feedback on performance in terms of the actual demand for the information products the employee produces. The existence of a real measure of employee value is both rewarding and sobering.

One can argue that a majority of employees would not contribute to an information marketplace. En fact, it might be only ten percent of the information workers who would have the confidence and be willing to undertake the risks of such an environment. However, it is probably that same select group that constitutes the movers in the orga​nization and would most likely bring about productivity gains and significant improve​ments. An organization may have to live with the practices needed to insure the pro​ductivity of unmotivated employees: however, those practices are often the constraints that hold down, discourage, and limit the potential of more motivated employees. IMP is a natural process for allowing the separation of the two classes of employees and for employing each type in the best interests of the organization.

The final potential favorable consequences would be on the nature of the organization itself. First and foremost would be increased decentralization resulting from an increased lateral connectivity of information workers. Workers would greatly increase the number of people and projects they could stay in touch with. As a result, managers could observe the occurrence of more decisions among more employees and follow a "‘management by exception” process. The connectivity provides a greater accountability and clarity as to who has done what and when, It is really a corollary of this idea that improving the lateral communication process promotes decentralization; in this case though, there is a greater ability for management to monitor and identify what is taking place and step in quickly if needed. In these systems it is quite common to see messages pass from a lower level to a higher level that read: "I plan to…, if I do not hear differently from you by the….”

The idea of “matrix management” has received a lot of lip service in many orga​nizations, sometimes under other names such as “functional management.” However, in practice it has been a very disruptive process. It has almost always greatly increased the need to move people physically from place to place for significant periods of time so that project teams could be co-located for the duration of the project. The technology of computer-based human communications (networking) allows geographically dispersed groups to function as day-to-day project groups. Increasing lateral communications will, in fact, lead to the greater formation of geographically dispersed teams and will allow people to sell their time as members of such teams. In effect, this will promote matrix management. If project managers have special projects to accomplish, they can just advertise for the talents needed. The more attractive or interesting the project, the less employees will demand for their costs to participate; the less interesting the project, the

greater the cost to the project for participation. Also, of course, the relative talent of those bidding to participate will be reflected in sizable cost differences. If project managers cannot get teams within the allocation of their budgets, then immediately we can see the estimated budgets to carry out the projects were underestimated. A proper budgeting process would also prevent a single project from capturing all the valuable talent and force managers to utilize an appropriate mix of talent levels. There will be a gradual shift from the concept of handing a project to a given organizational group, to putting a project out to bid and letting a group form up to handle the project. This is the ultimate in matrix management implementation.

The result of this will be a completely new organizational structure that we refer to as the “networked organization” [2]. It will have many interesting properties carried to a much further extreme than exists in most organizations today: flatter organizations, heightened management by exception, a much wider span of control, work at home and flextime, greater decentralization, an orientation to goals rather than processes, greater delegation of authority, multitasking and multiproject involvement at most levels and multiple reporting lines.

This will not come easily; those who hold power in organizations by controlling information channels will be quick to resist a change of this nature. Many others will find it difficult to conceive of systems like the one described here until they actually have a chance to experience one [9]. This represents the fundamental chicken-and-egg paradox associated with introducing new approaches in an organization. However, the potentials of economies, quality improvements in productivity, and placing organizations in more competitive postures will all serve as the long-term driving forces to overcome these short-term obstacles.

The Downside

As with any social change, be it technologically based or otherwise, there are possibilities for abuse, misuse, and negative consequences. For the internal marketplace, these exist at all levels: individual, group, organizational, and societal.

At the societal level we can draw an analogy to the evolution of agriculture in this country. Today the successful farmer is a true generalist of that trade. He employs, to be successful, a high degree of technology: mechanical, chemical, and biological. The productivity of the farmer and farm unit is tremendous today, relative to any previous historical period. However, this success still carries with it a number of problems. Fore​most in the area of employment is the “migrant worker.” These people can hardly be said to have a share in the productivity gains of the agricultural sector in our society. It might very well be that organizations will see the information marketplace as a device for employing large masses of part-time migratory workers and reducing their full-time staffs to small numbers of highly skilled information workers very analogous to today’s farmer. While organizations can, to some degree, optimize their own operation by elim​inating the various costs associated with the benefits provided full-time employees, the result for society is that it must compensate and supply those benefits through taxes and appropriate social programs. The other option is the creation of massive differences between class structures for information workers similar in scope to that between the farmer and the migrant workers of today. While one doubts that most corporations would go this route because of the long-term disbenefits, there will no doubt be some that will be short sighted enough to focus on the short-term gains made possible by this approach.

There are some organizations today that still randomly monitor the phones of their employees to make sure they are not using them for personal purposes. The capture of

communications in the computer provides the opportunity for mass monitoring. Unless the sanctity of private communications is maintained within organizations it will be impossible to operate geographically dispersed teams. Not only is socialization (e.g., the "electronic coffee break”) necessary for the building of team cohesion, but teams and individuals need to feel free to discuss the relative merits of other members of the organization for inclusion in or exclusion from their efforts. Indirect forms of monitoring are also very possible. For example, a compilation of who is communicating with whom and how frequently can easily be used to monitor or detect the formation of new coalitions before they are mature or strong enough to stand against existing ones. In designing communication structures that flow through the computer it is possible to pick any point on the spectrum from a free and secure one to a complete dictatorship[7].

History confirms that a completely unregulated free enterprise system can lead to many obvious abuses. Monopolistic practices such as buying up all the talent and then charging outrageous fees are a perfectly clear possibility. There would be all sorts of opportunities for conspiracies and for the employment of sophisticated advertising tech​niques. After all, if the art of advertising can get women to pay 20 dollars for 10 cents worth of material to put on their faces, there are certainly approaches possible to mislead people into paying far more for information and services than they might really be worth. Just as the “railroad barons” could set prices on the movement of goods around the country so as to control the relative prosperity of a given geographical area, so too could we have the development of “information barons” within the electronic marketplace.

It is impossible to anticipate all the forms of abuse that might occur. As with the evolution of any social change we will learn from experience and so add the appropriate mechanisms and regulatory practices to limit and control abuse. We might have to install internal “courts” or review teams that a buyer can go to when he or she feels that a promised value has not been delivered. One can view unions, fair employment laws and regulations, labor-management contracts, and personnel policies and practices as mech​anisms that have evolved to minimize the abuses that arise in the current system of employment. We will need analogous procedures and institutions for this new type of marketplace.

None of the above negates the desirability of the basic concept. It merely emphasizes that such marketplaces will go through evolutionary development, much as our own existing free enterprise system has and continues to do.

No doubt the economists will come up with measures to determine the health of these systems and policies and theories to guide and regulate their proper evolution. Hopefully there will be a sufficient number of slightly different approaches to validate some of the alternative economic and social insights. In that regard, evolutionary de​velopment in this area might move ahead much faster than the general economy has.

Conclusion

Obviously the creation of internal marketplaces will not come about overnight. It is far more likely that, aside from some limited prototypes in the more adventurous com​panies, the computer-based information marketplace will first begin to emerge on a large scale in the public arena. The signals of this and the beginnings of the resulting struggles are already evident.

It has been pointed out that we do not currently have the social structures that would allow a true marketplace in information or in ethereal goods [5]. The purest marketplace is a direct hid and barter exchange between buyer and seller. With respect to information, this translates to the creator and user of the information. Our current institutions introduce

many intermediaries between the sources and sinks of information exchange. In fact, most of the information cost in our society is usually associated with carrying out the exchange and distribution process; only a small proportion ever returns to the creator. The communications and computer technology emerging today will ultimately allow the reversal of the proportions of the value of the information that goes to the creators and to the exchange process. However, the inertia created by the existing institutional struc​tures is unlikely to be easily overturned. As a result our current models for new systems (e.g., VIDEOTEXT) are often mere extrapolations of current models. In such systems it is presumed that the IPs (Information Providers) are current institutions like publishers. There is no thought that any individual citizen can be an IP for a singularly small item of information like a recipe. With emerging technology a single person can sell a single recipe to thousands at a quarter a shot and make money. There is no need for a single person to put together a book of recipes of the kind needed to make paper distribution systems economical.

What we need is more normatively oriented examinations of how we would like information to behave in our society and to begin to experiment with the models derived from this perspective [7]. We can more probably look forward to a decade of chaos in the area of information exchange. The fine lines between publishing, newspapers, banking, broadcasting, computers, communications, and information services have become murky and will continue to fade into an indistinguishable continuum [2]. One fortunate aspect is that the resulting competition across current institutions will make any early monopoly very unlikely and will leave room for a significant number of small entrepreneurial enterprises. Given this situation there will be a reasonable chance for the basic economic forces of the advancing technology in this area to dominate the outcome. These forces are evident in three facts. First is the rapid decline in the costs of capital necessary for starting up information exchange services and for storing large fixed files on line. Second is the existence of many thousands of free bulletin board systems around the country on microcomputers. Third is the capacity for digital storage on videodisks. The latter is important because it implies that the value of information for transaction purposes will increasingly shift to transitory and changing information, as opposed to the fixed type of information we find in print media and many current database operations. As a result, the creators of data will exercise far more direct influence on determining available distribution alternatives than they now do. While total information costs will go down [6], the percentage of reward to the creator of information in the free economy should shift from the current 10-20 percent, as represented in book royalties, to 70—90 percent as the costs of distribution decrease to the 10-20 percent range for moving from the paper to the electronic environment. This shift in the public sector will also cause organizations to rethink the role and function of information creators in their organizations.

There are already limited signals of steps toward an electronic marketplace where buyers and sellers are one and the same. The Source in 1982 instituted a policy whereby a person owning a file that is made public is paid a commission from the user charges for anyone who has read the files. This is not a true marketplace since everything has the same cost per unit and the seller cannot regulate the asking price. However, it is a significant first step in the right direction. Some university computer centers (e.g., at the University of Wisconsin) have begun to pay royalties to users who make available software they have developed. The willingness of many personal computer companies to actively seek and market user-developed software perhaps means that the cottage industry springing up in software will extend to information, databases, and text material.

In about two decades every middle class home is going to be able to afford the equivalent of the computer system that runs EJES today. From the point of view of the flow and exchange of information and how it is valued, that world is going to be very different than the one we know today. The capital costs for offering information services are rapidly approaching the cost of an automobile. Today the only trend that is not in line is that of communications. Communication costs are not reflecting the advance of the technology and are obviously still tied to the regulatory system. However, the long-term economics will gradually dominate and these costs will also follow a reasonable decline, even if it is not as fast as it should be.

It may very well be that the information marketplace concept will become common in the public sector before it makes sizable penetration for corporate and organizational use. The public in this country had the sense to reject videotext in favor of a more modern technology—microcomputers. The public may zig-zag a bit in walking into the future, but given a freedom of choice it does seem to walk forward facing the future.

The author would like to thank Starr Roxanne Hiltz and Paul Strassman for their reflections and suggestions on the material in this paper.
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