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ABSTRACT 

 
This article reviews developments in the growing body of research on electronic commerce from the 
perspective of economic analysis.  Our goals are fourfold.  First, we construct a new framework for 
understanding electronic commerce research.  Second, we identify the range of applicable theory and 
current research in the context of the new conceptual model. Third, we offer an assessment of the state-of-
the-art of knowledge about electronic commerce phenomena in terms of the levels of analysis that we 
propose.  And, fourth, we chart the directions along which some of the most useful work in this area 
might be developed.   Our survey and framework are intended to provide the stimulus for researchers 
from IS, our reference discipline, and other fields in schools of business and management to recognize 
that research on electronic commerce in business school research, broadly defined.  As such, one can 
expect to see developments in this research area in the next several years occur across business school 
multiple disciplines, as well as a growing impetus to increase interdisciplinary communication and 
interaction. 
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INTRODUCTION 

Electronic commerce (EC) is a revolution that many industry and academic observers believe will 

transform the conduct and structure of business as we know it [107, 181, 210, 254, 356, 357, 380, 395]. 1  

The range of interesting developments and innovations that are occurring in information goods, firm 

business processes, electronic marketplaces and emerging industries in the economy further increases the 

impetus to broaden efforts in research on EC.   First, however, the efforts that are undertaken should 

recognize that it will be necessary to obtain a firm grasp on the fundamental issues that present 

themselves in this new and changing technological context for business. This basic understanding will 

give researchers a platform from which to develop useful managerial tools that are specific to the various 

EC settings where the most interesting developments are occurring.  These include: e-procurement and 

supply chain management; the provision of trust in Internet trade contexts; design guidance and modes of 

operation for electronic auctions and electronic financial markets; and search capabilities available to 

users on the World Wide Web.  It is our goal to contribute to the research community a framework for 

understanding EC and to provide up-to-date coverage of this remarkable new area of research. 

Why Examine EC from the Perspective of Economics? 

Many of the developments associated with EC on the Internet seem new to most managers.  But 

economic analysis provides a longstanding and well-developed theoretical vantage point from which to 

observe and interpret these developments in the context of continuing technological innovation in the 

                                                 
* We thank the editor-in-chief of the International Journal of Electronic Commerce, Vladimir Zwass, who provided 
early input that shaped the content, coverage and presentation of this article.  We also thank Yoris Au, Sulin Ba, 
Ravi Bapna, Erik Brynjolfsson, Alina Chircu, Qizhi Dai, Il-horn Hann, Stefan Klein, David Lucking-Reiley, 
Bamshad Mobasher, Lawrence West, Peter Wurman, two anonymous referees, and the participants in doctoral 
seminars on e-commerce at the Carlson School of Management of the University of Minnesota during 1999 and 
2000 for their helpful suggestions and detailed comments.  An earlier version of this article was presented at the 4th 
Annual University of Minnesota Conference on Electronic Commerce, held at the Carlson School of Management on 
March 27-28, 2000.   In addition, the first author acknowledges generous funding for this research and related work 
on the business impacts of electronic commerce from the Carlson Companies Inc. and Carlson Wagonlit Travel, 
Minneapolis, Minnesota during 1999 and 2000. 
1 In this article, we use the general definition offered by Treese and Stewart [364], who indicate that EC is “the use 
of the global Internet for purchase and sale of goods and services, including service and support after the sale” (p. 5).  
As a result, the emphasis is on the Internet as a medium for enabling end-to-end business transactions, and it applies 
equally well in DotCom, Internet-only business settings, as well as more traditional business settings where the new 
channel of the Internet is being used along side existing channels.  For an alternative definition, the interested reader 
should see [210].  Other authors offer definitions that distinguish between “electronic commerce” and “electronic 
business” (e.g., [194, 209] among others).  Riggins and Rhee [318] define EC based on whether an application is 
internal or external to a firm, and whether the application is enhanced or facilitated by technology.  In their view 
external, technology-facilitated communication is business-to-consumer (B2C) EC.  Siegel [338], for example, 
views EC as a subset of e-business, and the application of the Internet in various ways to business activities in the 
economy. We did not find these distinctions to be very useful in developing this overview of the research literature, 
since there is little evidence that researchers (with the exception of the UT Austin/Cisco Systems study by Barua, 
Shutter and Whinston, [53]) have spent much time using them to guide their research.  
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business economy [40].   The strength of economic analysis comes from its maturity, rigor, and analytical 

techniques, attributes that are highly desirable for the study of EC on the Internet.   

The formal academic study of economics dates back to the 18th century, with Adam Smith's Wealth 

of Nations.  Since then, the field has matured in such a way that it is possible to study a range of issues 

using highly developed theory.  These issues include firm-to-firm competition, market structure and 

performance, auction market mechanics, the dynamics of product pricing and product design, industry 

regulation, and more.  Many of these issues today are central to our understanding of various EC-related 

phenomena.   The explanatory power of economics comes from its formal mathematical and analytical 

modeling methodologies, which allow an analyst to carefully design an artificial environment in which 

the model variables affect observed economic outcomes.  The use of mathematics, as the linguistic and 

analytical formalism of the key modeling relationships, enables the researcher to distill the real world to 

its core elements.  Working with the results that are derived from these core elements, in turn, the analyst 

is able to make sense of relevant parts of a highly complex world. This enables the analyst to apply and 

leverage theory directly, increasing our ability to explain economic phenomena. This is also highly 

attractive in the context of EC research.  There are many instances where "the theory" predicts what will 

emerge in the marketplace, and many other instances where an understanding of the complexities of the 

EC marketplace is best pursued by understanding the basis for observed changes. 

Moreover, econometric methods for data analysis are especially well suited for the study of EC.   

Data that are created by EC business processes are plentiful and easier to collect than ever before, with 

the assistance of computer technology.   To make sense of the data, and the structure of the information 

that underlies the modeling circumstances that motivate the data collection, high-end analytical tools are 

necessary, especially ones that work well in the presence of very large data samples.    We also note that 

much of the data that is available for collection related to EC on the Internet tends to be economic data.  

EC business processes generate data on prices, quantities, consumer willingness-to-pay, interfirm 

competitive dynamics and market performance, and these play to the strengths of econometrics. 

Finally, economic analysis offers the researcher the opportunity to sort out explanations for changing 

market structure, identify critical factors that result in firm success and failure, interpret the speed and 

breadth of adoption of the new technologies of the Internet, and much more.   Thus, it is appropriate to 

take stock of the various contributions being made to research on EC that are motivated by economic 

analysis. 

Targeting the Emerging EC Research Literature  

The EC research literature is developing just as rapidly as business on the Internet, as researchers 

seek to evaluate new models for digital business, changing sources of firm profitability, the properties of 

information goods and the marketplaces in which they transact, the emerging electronic markets of the 
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Internet [336, 340], and even new research methodologies [49, 50, 75, 217].  We provide a review of an 

emerging literature on EC from the perspective of economic analysis.   Through our work on this 

literature review, we have learned that economics-motivated research on this topic is having a large 

impact on the way that people are defining the problems, modeling the competitive contexts and framing 

our understanding of the issues related to Internet commerce.   However, to do justice to the literature, we 

found that it was appropriate to span a number of fields in which economic analysis and economic theory 

have had an impact on technology-related research.   These include information systems (IS), computer 

science (CS), economics, finance, marketing, as well as several other relevant areas, where new and 

interesting work on information technology (IT) and EC is rapidly developing.2    

Our intended contributions with this review are fourfold.   First, we propose a new framework within 

which to understand and assess the research in EC.  The framework supports an evaluative perspective for 

ongoing and future work in the field that ought to be robust to underlying changes in the marketplace.  

The essence of the framework, as we will soon illustrate, is the set of analysis levels that enable one to 

examine more and less aggregated economic activities, with various actors that play important roles in the 

Internet economy.  Second, we identify the range of applicable theory from the rather large area of 

scholarship in economics, and examine the quality of the insights and predictions that have been offered 

to date.  Taking a broad view of the developments in economics also allows us to gauge the extent of the 

interest in specific theories, and the relevance of the new ways that researchers are thinking about the 

many issues that have arisen related to the Internet economy.  Third, we conduct a broad-based 

assessment of the state-of-the-art of EC research at a number of different conceptual levels of analysis, 

based on our proposed multi-level framework for analysis.  In the process, we learn that some areas are 

better developed than others are, and many hold out exceptional opportunities for new applications of 

economic analysis.   Fourth, we chart directions along which some of the most interesting work is likely 

to develop, based on research that has been done to date.  Clearly, the research work that is yet to come 

will be highly interdisciplinary.  If it is to be successful in solving the important problems in EC, then the 

research will benefit from a variety of collaborations that we have not yet seen in IS research.  

 

                                                 
2 A highly worthwhile effort in this respect has been made at MIT’s Sloan School of Management by Erik 
Brynjolfsson and John Little through their involvement with INFORMS College on Marketing in the creation of the 
E-Commerce Research Forum (ERF) (ecommerce.mit.edu/forum/ ).  The website states that “[t]he goal of the E-
Commerce Research Forum is rapid and efficient dissemination of scholarly research among members on the 
subjects of electronic commerce, Internet marketing and related areas.”  It serves as a useful resource for researchers 
who are interested in keeping up with the topic of this survey of economics and e-commerce. 
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A FRAMEWORK FOR EC RESEARCH FROM THE ECONOMICS PERSPECTIVE 

We next provide the basis for a conceptual framework that will enable the reader to develop a clearer 

picture of the developments in the EC research that we will review.   We then present the framework 

itself, and offer justification for the levels of analysis that we have chosen based on prior research in IS 

and elsewhere.  We believe that the framework itself is an important contribution, since it help will helps 

our readers to conceptualize the kinds of research that have been undertaken and are likely to be 

emphasized in the future. 

Framework Preliminaries 

New Technologies.  The technological innovations associated with EC have impacts at a number of 

levels of analysis.  Economic analysis offers considerable power for obtaining insights at all of these 

levels.  For example, consider the online bookseller, Amazon.com.  Most managers would agree that 

Amazon has been a force that has transformed the market structure for bookselling.  But the drivers of 

value for consumers may not be the prices and wide selection of books that Amazon offers in the market.  

Instead, it may be Amazon’s technology-assisted ability to quickly search a large database for specific 

kinds of books, and to provide recommendations on books that are similar to those consumers may have 

already purchased.  Such "recommendation technologies" in EC, as well as a broad spectrum of other 

technological innovations, are based on computer software and systems, and telecommunication and 

hardware technologies.  Thus, there are things that become possible in EC that we do not associate with 

the bricks-and-mortar world of traditional business.  How can intelligent agent technology be used to 

automate complex and error prone business activities?  What are the impacts of technological standards 

on consumers and firms?  How can firms implement pricing to optimize the use of their networks?   

The New Product Characteristics.  Another aspect of commerce that the Internet has affected is the 

pricing of products.   Many authors remind us that the Internet allows for the possibility of many prices 

for the same good or service, as well as the opportunity for firms to post and re-post prices with simple 

updates to their databases (in lieu of having to manually mark and re-mark prices in a physical department 

store).   In addition, the advent of the Internet provides what Priceline.com CEO, Jay Walker, has referred 

to as a virtual “death sentence” for excess capacity of inventory [268].  Consumers now have access to 

digital catalogs online, and can design and test customized products on their own (e.g., at Land’s End, 

www.landsend.com, the catalog clothing emporium that now offers online “dress up” models; and at Dell 

Computer, www.dell.com, where the consumer can construct a personal computer system, component-by-

component).  Such new capabilities transform the nature of our shopping experience, just as they 

transform the process through which sales and deliveries are made.   

Even more interesting is that there are some goods that are only possible to create in the presence of 

technology.  Digital goods or information goods, such as online newspapers, MP3 music, and Internet-
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downloadable software products are enabled only by technological innovations. Information goods have 

characteristics that are different from traditional goods, and they prompt us to ask new questions relative 

to their design, their pricing and their support in the marketplace [334].   What are the true marginal costs 

of production for information goods?   What sorts of pricing mechanisms are appropriate to information 

goods in order to maximize firm profits?   Are the characteristics of Internet products different from their 

brick-and-mortar alternatives?    

The Transformation of Business Processes within the Firm.  Another aspect of EC that is 

especially interesting is the ability that firms now have, in the presence of the new technologies, to 

process large amounts of information very quickly, and to store it with nearly perfect accuracy.   They are 

also able to take advantage of these capabilities, and make them available in the marketplace in the form 

of assistance for consumers' purchase of goods, and in the form of information services, as well.  This, in 

our view, is one of the new and fundamental differences between EC and traditional commerce.  This 

high-end computing power allows for real-time pricing of a variety of products (e.g., news and 

information access, excess inventory -- and not just stock prices), the technologies of electronic auctions 

(e.g., FirstAuction (www.firstauction.com), MobShop (www.mobshop.com) and Priceline.com 

(www.priceline.com)), comparison engines (e.g., MySimon, www.mysimon.com), one-to-one marketing 

based on collaborative filtering (e.g., Net Perceptions, www.netperceptions.com), and entirely new 

business models such as Yahoo (www.yahoo.com) and eBay (www.ebay.com).   

When used appropriately, the new EC technologies allow firms to streamline their business 

processes to achieve lower operating costs and increase sales revenue, as well as to improve channel 

coordination.   The technologies also can beneficially impact the overall costs associated with doing 

business, e.g., creating a presence in the marketplace, replacing the physical infrastructure of a selling 

organization with a virtual infrastructure, and improving the immediacy and responsiveness of the firm 

while broadening its coverage in the marketplace.  But how much business value is being created by the 

new technologies that transform business processes?   What new modeling and theoretical insights will 

enable us to understand how to manage such processes better?   How will EC technologies change the 

boundaries of firms? 

The Firm in Market Context.  The new business models for the firm and the transformed business 

processes associated with them influence, and, in turn, are influenced by the market context in which they 

exist [34].  The rapid technological changes create opportunities for disintermediation, as we have seen 

with the new electronic intermediaries in the travel industry, such as Microsoft's Expedia.com 

(www.expedia.com), Internet Travel Network / GetThere.com (www.getthere.com) and Preview Travel 

(www.previewtravel.com).  But meanwhile, the airlines are increasingly interested in providing producer-

direct electronic booking solutions, even to the point of cooperating with one another to attract booking 
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traffic with an industry-centric solution [143, 367].  Both developments lead to serious challenges for 

traditional travel agency intermediaries in the United States, and point toward the extent to which firms 

are affected by their market context.   

In contrast, the Internet creates an even greater need for intermediaries in other market contexts 

[100].  Some technology-enabled auction markets, such as eBay (www.ebay.com) for mass-market 

collectibles, would not exist without the technologies of the Internet.   eBay transformed its marketplace 

by conferring liquidity on the market for collectibles that had never been possible in the absence of the 

new technological innovations.   In a wide range of contexts, including corporate procurement (e.g., 

General Electric's Trade Processing Network Post (GE-TPN, www.geis.com/html/emindx.html); see also 

[190]) and the sale of computer and electronics store goods (e.g., First Auction, www.firstauction.com, 

and Onsale.com, www.onsale.com), we observe interesting new ways for potential buyers to locate and 

interact with vendors, up to the point of transacting with them.  What are the determinants of various 

forms of intermediation on the Internet?   How should the new electronic markets of the Internet be 

designed and operated, and what are their impacts on the traditional marketplace?   How can firms 

demonstrate their trustworthiness to consumers?   

Aggregating the Impacts at the Macroeconomic Level.  Most observers recognize that the impacts 

of EC are occurring at the microeconomic and macroeconomic levels.  With the rapid adoption and 

diffusion of EC technologies and the Internet, along with the high levels of new business capital that are 

being made available for EC firms, the macro-level effects are likely to be substantial, even if they are 

difficult to track and accurately measure with today's tools and approaches.  Although there is much 

debate [166], several studies by leading corporate economists such as Morgan Stanley’s Stephen Roach, 

among others, have indicated that the prosperity of the 1990’s is directly attributable to IT.  This huge 

surge in investment has produced an effect on the economy that is similar to that experienced due to the 

increased manufacturing outputs that occurred during World War II.  Further, the use of EC technology is 

transforming the search characteristics of the labor market, allowing many employers that need staff for 

jobs requiring commodity-like skills (e.g., programming software, database administration, and 

networking specialists, which are standard in the marketplace now) to be reached via the Internet.  But 

many questions remain to be explored.   In the long run, to what extent will the capital that is now 

forming around the Internet and EC substitute for human labor and physical capital in the economy?  

How rapidly will the Internet be adopted in other parts of the world, and what will the impacts be in other 

economies?  What aspects of Internet commerce are most likely to be regulated first, and what forms 

should such regulation take? 
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Analysis Framework 

Taken together, the questions that we cited present many challenges for researchers who are 

interested in studying EC-related issues. They apply starting at the level of the technology, moving 

through products and processes, up to the level of firms and markets and the macroeconomy as a whole.  

To organize our discussion of how to address these questions, we employ a hierarchical framework for 

analysis that recognizes the roles of firms and consumers as value makers and value takers, respectively.   

Our framework is similar to those proposed by Kalakota and Whinston [210] and Zwass [411, 412], 

although we have parsed the analysis levels somewhat differently, including an economy-wide macro-

level tier to the framework.  This gives us the five levels of analysis that are shown in Figure 1: the 

Technology Level, the Business Process level, the Product Level, the Market Level, and the 

Macroeconomy Level.  Figure 1 and its accompanying interpretive text lay out our perspective.  (See 

Figure 1.) 

A quasi-hierarchical model is appropriate for a number of reasons, in addition to its exhaustive 

coverage of the business phenomena that we observe in the Internet economy.  First, examining EC 

research-related issues from this perspective is useful because economic analysis is traditionally 

segmented based on different levels of aggregation, from the disaggregated level of individuals in the 

market, all the way to the economy as a whole.  For example, economics recognizes that individuals’ 

behaviors and motivations are different from the emergent behaviors of systems of individuals.  Similarly, 

firms formulate strategy with a keen awareness of their market competition, and are reactive to potential 

competitive responses.  This kind of framework allows us to apply different types of economic analysis at 

different levels of market organization.  In the cases that we refer to here, these include utility theory and 

market demand, the theory of contestable markets, and competitive entry analysis and the dynamics of 

price-setting in a competitive market. 

Second, the analytic levels of the framework are durable over time.  The new technologies will 

change the issues that need to be examined at each of the levels, but they will not affect future efforts to 

classify our understanding of the issues in light of the relevant theory.   We may also see new kinds of 

business process definitions that will emerge; however, they will still be readily identifiable as business 

processes.   In addition, firm boundaries may shift (e.g., between buyers and suppliers, and within digital 

communities and virtual marketplaces), just as many new virtual firms of today are without the bricks-

and-mortar of traditional firms.   The introduction of new technologies and new business processes will 

not change the relevance of the level of analysis. 
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Figure 1. A Conceptual Model for Understanding Developments and Directions in EC Research 
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Interpretation.  In this diagram, the technology associated with EC is viewed as being used by both consumers and 
firms in a variety of ways.   Firms use EC-related technology to create new kinds of products (especially 
information goods (e.g., MP3 music recordings and digital newspapers) and to recreate services (especially 
information-intensive operational services, e.g., UPS and Federal Express' use of the Internet for package tracking, 
and the airlines' use of World Wide Web-based reservation booking tools).   As a result, they are actors in the digital 
economy that play the role of value makers, and the value that they produce can be built up by individual firms 
against competitors, in alliances of firms, and within industries as a whole.  By the same token, consumers, who 
benefit from all of the innovation and competitive efforts that firms make, play the role of value takers.  They use 
technology in a variety of ways as individuals, in homogeneous groups and overall in society at large so as to take 
advantage of the leveraging benefits that are offered (e.g., for improved product search, to acquire more information, 
to enable infomediation and enhanced personalization, etc.).  As value takers, consumers will exhibit a willingness-
to-pay for firms’ innovations, whose impacts will occur at a number of different levels of analysis.  Since firms and 
consumers play a role in every level of analysis discussed below, we make an important conceptual distinction in 
their roles as users of technology. 

We identify five levels of analysis that exhibit different degrees of aggregation.  We employ these five levels of 
analysis in our synthesis of the literature on economics and EC.   In this framework, EC technology (1) enables the 
creation of new products (2) and business process (3) capabilities by the firm and within industries.  With these 
capabilities, firms improve their abilities to serve consumers and more effectively compete in the marketplace.  With 
the emergence of EC, these new products and business processes have actually defined a new marketplace for 
consumers.  In these new electronic markets (4) of the Internet, firms and consumers interact with one another in 
B2C EC, and among themselves in B2B and C2C EC.   The result is that the nature of the firm and the boundaries of 
market organizations are transformed.   In addition, the changes have the power to reshape industries (e.g., the stock 
brokerage industry and the travel industry), and the market structure of the firms that compete within them.   
Moreover, macroeconomy (5) level shifts occur in the demographics of employment and firm growth and value, as 
well as changes in the issues that government regulators must track to ensure that social welfare is maintained. 
Economics provides a lens of theory with which to explore, understand and predict the developments. 
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The reader should note that we have not included the consumer and the firm among the various 

analytic levels of the framework.  Instead, we include them as actors who play the role of producers 

(value makers) and customers (value takers) who establish market demand for the new innovations.  

Unlike users of IS within the firm, users of EC-related systems typically have many choices of whose 

systems they use, since they are customers, and not simply users.  We further recognize that firms and 

consumers occur as actors at various levels of analysis.  Consumers use the technology, purchase products 

and interact with firms in the market through their business processes.  We also recognize that the firms 

use various technologies associated with EC.  The firms then create and sell goods and services via the 

business processes that they design and deploy.    

As EC matures, firms will increasingly exhibit economically predictable behaviors, and abide by 

well-established economic rules. The new economics of the digital economy that senior executives of 

incumbent firms in many markets today are struggling to master will shortly become the “old economics,” 

albeit in a marketplace that has been transformed by technology.  To be sure, different facets of prior 

theory will continue to be emphasized.  These include information goods and product bundles, markets 

for “digital lemons” [14, 249], the microstructure of Internet-based electronic markets, and zero marginal 

cost production – just to name a few.  Nevertheless, firms are organized to make profits, and those that do 

not make profits are doomed to fail, as we have recently seen occur with the fall of many DotComs.  

With these preliminary thoughts in mind, we now turn to a discussion of the emerging literature 

itself.  We have organized the sections of this article into three segments each.  First, we begin with a 

statement of the core business issues that are of interest at a given level of analysis in EC.  Second, we 

present the research and assess the nature of the findings and the contributions that are made.  Third, we 

conclude each section with some recommendations for the directions that EC research at a given level of 

analysis should take.  We consider a range of technologies and the relevant economic theories that pertain 

to each of our levels of analysis.  (See Table 1.)  We base our recommendations on extensive discussions 

with leading researchers in the field, participation in conferences and workshops on EC, and a range of 

project research experiences that allowed us to develop a sense of the priorities. 
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Table 1. Levels of Analysis, Technologies and Relevant Economic Theories 

LEVEL OF 
ANALYSIS 

 INFORMATION TECHNOLOGY RELEVANT  
ECONOMIC THEORIES 

Technology Agent technology, network 
infrastructure, structural standards 
(TCP/IP, HTML, XML, objects, 
middleware, encryption, etc.) 

Public goods theory, efficient pricing, 
game theory, negotiation, network 
externalities and standards 

Product Digital products, information, 
information goods, services 

Pricing theory, versioning, information 
goods, switching costs, network 
externalities and standards, economies of 
scale and scope 

Business 
Process 

EDI, interorganizational systems, 
browsers, email, intranets and extranets 

Adoption theory, economics of design, 
cost-benefit analysis, allocation of 
benefits, IT value, negotiation, 
economies of scale and scope, game 
theory 

Market Internet-based businesses, electronic 
markets, financial services and analytics 

Auction theory, industrial organization, 
transaction costs, market microstructure, 
intermediation, adoption and diffusion, 
perfect competition, returns to scale, 
optimal market structure 

Macroeconomy World Wide Web, Internet-based 
corporate recruiting, new labor markets, 
electronic payments, fraud and security 

Monetary economics, taxation theory, 
labor economics, regulatory economics, 
public goods 

 

ECONOMIC ANALYSIS OF TECHNOLOGY LEVEL ISSUES IN EC 

In this section, we review several technology issues with respect to the Internet and EC.  They include 

Internet pricing, the application and effects of intelligent software agents, search costs and technology 

tools that support search, and finally issues related to technology standards in EC.  Table 2 provides an 

overview of some representative references and the leading findings from the research that we review.  

(See Table 2.)  
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Table 2. An Overvie w or Technology Issues, Representative References and Findings 

ISSUE 
AREA 

REPRESENTATIVE 
REFERENCES 

REPRESENTATIVE FINDINGS 

Internet  
 access  
 pricing 

Gupta, et al. [179]; 
McKnight and Bailey 
[281]; Mendelson [283]  

Per packet pricing makes sense from a user point of 
view in that is minimized the delay of important 
packets.  However, a per packet scheme may not be 
a good solution because it does not take into 
account the provider’s incentives. 

Intelligent 
 agents in EC 

Jennings and Wooldridge 
[204]; Maes, et al. [274]; 
Vulkan [378]; Wurman, et 
al.  [401, 403]  

Agents provide a viable substitute for human effort 
in a variety of market transaction applications.  The 
shortcomings of agents are more likely to be 
evident in human-software interaction than in the 
software-software interaction.  

Search costs  
 and tools 

Arunkundram and Bakos 
[15]; Gupta et al. [173]; 
Mendelson and Saharia 
[284]; Riggins and Rhee 
[319] 

While the impact of reduced search costs have been 
examined extensively, the search process 
economics have been widely ignored.  More 
research is required to understand the economic 
benefits of new search technologies. 

Definition of 
 EC standards 

Glushko, et al. [164] The XML standard promises to be an important 
issue in electronic commerce, but there is no 
research to date on the economic rational for this 
standard. 

 

Internet Access Pricing 

Description of Issues and Business Problems .  The emerging technologies of EC enable a variety of 

operations that have not been previously viable in the absence of such pervasive networking of the 

business economy.  However, with such intents to provide broad-based access, there also arise a number 

of issues and debates about how to operate the Internet as a technical network, as a social network and as 

a business value-added network. The practical problems begin with the mechanics and availability of 

Internet access, the extent of network congestion that occurs in the presence of various pricing schemes, 

how business and individual users are differently served within a given pricing regime.  A large debate 

centers on how to price access to networks in general and to the Internet specifically [337].  The problem 

here is that lack of agreement on access pricing may lead to crowding on the Internet and an inefficient 

allocation of resources (i.e., bandwidth) such that important traffic is delayed. One camp suggests that it 

should be priced on a per packet basis, while another suggests some flat pricing scheme.  Both approaches 

raise important concerns about business incentives for the creation of value through Internet access. (For a 

more detailed presentation of this issue, see McKnight and Bailey [280].) 

Recent Research.  The Internet, in spite of its rapid growth and expansion, has always been subject 

to the problems associated with congestion, like other limited-capacity networks.  Similar to the 

broadcasting spectrum for radio and television, the Internet is subject to a number of issues that relate to 

how best to allocate bandwidth to private firms and to the public.   Unfortunately, however, the Internet is 
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already viewed by some as being a potential "tragedy of the commons" [174], in terms originally 

proposed by the population ecologist, Garrett Hardin [191].  When Internet users (like mountain 

shepherds in Hardin's example of over-grazing in the Spanish Pyrenees Mountains) are not required to 

pay for a network resource from which they extract value they will overuse it.  Because every user only 

experiences a fraction of the overall performance degradation to the network that any new user causes, 

one expects the Internet to become crowded through overuse to the point where its quality is degraded for 

all users (e.g., as users of cable modem-based Internet access schemes have learned). 

The stream of research that examines this issue area seeks to incorporate not only the explicit costs of 

network access, but also the implicit costs resulting from congestion.  MacKie-Mason and Varian [269, 

270] provide a useful economic overview of the interconnection network that we know as the Internet.  

They examine the structure and cost of the Internet and the network backbone provided by the National 

Science Foundation.  They propose and justify a per-packet pricing scheme, which provides economic 

incentives to reduce transmissions during peak congestion times to free up bandwidth for users with the 

highest value for connectivity.  In several articles, Gupta, et al. [175-179] discuss a similar pricing scheme 

with the idea of distinguishing the public Internet from the many corporate intranets that also take 

advantage of the network.  They show how overall social welfare is greater with a per-packet scheme 

because delay costs are minimized [180].  In a similar vein, MacKie-Mason, et al. [271] show that 

responsive pricing is a valuable feedback mechanism to regulate traffic on the Internet. 

More recently, Lin, et al. [259] extend this research to virtual private networks (VPNs).  They show 

that traffic pricing results in greater network welfare than either a first-in-first-out scheme, or a round-

robin scheduling scheme. Konana et al. [242] show how this priority scheme can maximize the welfare 

resulting from access to real-time databases.  In contrast to packet-based pricing, Anania and Solomon 

[11] argue that economic theory tells us that price should be set to marginal cost, which is essentially zero 

on a per-packet basis.  Thus, a per-packet pricing scheme cannot work in the long term, and this leads the 

authors to suggest flat-rate pricing.  Hallgren and McAdams [185] appeal to theories of public goods and 

externalities to make the case that the Internet does not have the characteristics of a private good.  Thus, 

the Internet, they argue, should not be regulated in the same way as private goods are normally regulated.  

Because efficient allocation of public goods is inconsistent with per-packet pricing, the authors argue that 

different pricing structures ought to be used.  Clark [111] provides a useful overview of the costs and 

benefits of flat and per-packet pricing, along with several hybrid pricing schemes. 

Mendelson [283] shows that requiring a corporate network to recover its operating costs results in 

usage below the organization-wide optimum.  This is because network administrators typically have the 

incentive to under-invest in bandwidth and charge a higher price for access.  Others recognize that the 
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maximization of organization-wide welfare requires the firm to over-invest in bandwidth -- at least from 

the point of view of the network administrator.  

In contrast to the problem of determining appropriate investment and pricing levels for networks 

within the firm, there is also the issue of how to handle pricing in networks with no central controller.  To 

address this problem, Nault and Tyagi [296] examine how two pricing mechanisms, linear transfer pricing 

and shared ownership, can be implemented to coordinate network resource allocation.  The authors find 

that both mechanisms lead to under-investment, but that shared ownership is less prone to under-

investment.  Similarly Nault and Dexter [295] show how liner transfer pricing and exclusive territories 

can mitigate underinvestment in a network with positive externalities.  In another related research effort, 

Masuda and Whang [278] examine how a central controller can maximize system value when demand 

functions for system services are unknown.  Because the price for using the system must be computed 

dynamically to maximize welfare among system users, there will be a delay between increased usage and 

increased price.  This delay tends to lead to oscillations between zero usage when the price is high, and 

maximum usage when the price is near zero.  The authors show that the application of a properly chosen 

smoothing function for price can mitigate oscillations between congestion and zero usage.  The results are 

suggestive of the range of up-and-coming approaches that are likely to be observed for improving 

resource allocation on the Internet. 

Suggested Directions for Future Research.  Despite our earlier remarks about some of the advances 

in how researchers are thinking about pricing Internet access, the reality is that much work still remains to 

be done.  For example, Internet access blurs the distinctions that are typically made between private goods 

and public goods.   Many observers recognize that it will be crucial to put some kind of coordination 

mechanism into place on behalf of the private sector.  This should improve the quality of the 

infrastructure through appropriately formulated investment incentives, and then ratchet up the overall 

performance of the Internet in support of EC.  The reality today though is that the Internet is essentially 

still a public good.   In this context, we offer a number of suggestions for directions for research that are 

likely to contribute significantly to our knowledge of how to handle Internet access pricing. 

(1) Achieve a Better Understanding of the Importance of Bandwidth in Internet Access Pricing.  

Although complex resource allocation approaches often make good economic sense in various contexts 

where imperfect competition occurs, they also can lead to undesirable or unexpected outcomes.  In the 

case of the Internet, as packets are required to contain more data to provide information about the priority 

with which they should be handled, the result may be degraded network performance. The current 

research ignores the cost of additional bandwidth, treating it as fixed for the time being, but clearly extra 

bandwidth offers the potential to mitigate the effects of current bottlenecks.  Indeed, the time for the 

addition of bandwidth on the Internet may be sufficiently small to introduce it as a parameter in future 
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models.  Crawford [122] examines a variety of pricing schemes based on measurable broadcast 

characteristics, such as access, capacity, usage, and priority.  He considers who pays for the access as an 

important factor.  For example, if buyers pay for access then that provides a different set of economic 

incentives than if sellers pay for access.  He also considers pricing access for both a provider of 

information and a user of information, based on a market for communication services, which includes 

both the market for bandwidth and the market for information.  He concludes that viewing Internet access 

in terms of a market for communication generates more realistic models than considering bandwidth 

alone. 

(2) Model the Fundamental Elements of Interconnections and Connection Quality Relative to 

Internet Access Pricing.  ISPs have traffic both within their own network and traffic between networks, 

and the potential impacts of such interconnections add a degree of complexity that make this marketplace 

unique.  An important direction for research is to extend our understanding of how to formulate pricing 

policies in such settings.   Afèche and Mendelson [3] build a model of pricing in such a situation that 

offers a promising first step.  They find that passing data between networks results in increased cost due 

to a double marginalization problem.  However, they show that this problem is somewhat mitigated by 

the ISP’s internal traffic.  Thus, the within-network only users subsidize the between network users.  Kim, 

et al. [235] look at the competition among ISPs in a slightly different way.  They examine the tradeoff 

between price and connection quality in a duopoly setting.  They build a model that shows that firms 

should respond to one another’s price increases with price increases, and that declining technology costs 

should lead to increased quality and higher ISP pric ing.  As the new wireless technologies associated with 

mobile commerce become more prominent, the complexity of the marketplace will grow, requiring 

telecommunications providers and ISPs to further modify their access pricing schemes. 

(3) Begin to Reflect Next Generation Internet Communication Schemes in Models of Access 

Pricing.  New technologies are emerging year by year, and much work needs to be done to understand 

how some of the most recent arrivals on the Internet scene impact current approaches to access pricing.  

For example, Chuang and Sirbu [110] identify different types of broadcasting as relevant model 

parameters.  They consider both multicast communication and unicast communication.  They find that 

multicast communication costs increase with group size at a constant exponential rate.  They propose a 

per member charge to eliminate subsidies accruing to wide-range broadcasters.  The authors also argue 

that computing prices have declined exponentially over the last 20 years, but transmissions costs have 

declined only slightly.  However, technological innovations in fiber optics soon may change this 

relationship.  Indeed, this should change the entire economics of network allocation, as the node costs 

often are ignored in cost-based models of network resource allocation.  Furthermore, it is important to 

understand how wireless technologies will impact network pricing.  Traditionally, ISPs have charged a 
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flat rate, while wireless phone companies have charged a per minute fee.  Reconciling these two pricing 

schemes into a single wireless Internet scheme is not a trivial problem. 

Intelligent Agents in EC 

Description of Issues and Business Problems .  Another issue involves the technologies associated 

with intelligent agents, which promise new ways for consumers to search and participate in the electronic 

marketplace of the Internet [273].  The promise of these technologies is to improve the ability of a 

consumer to search, select, negotiate and transact for products that fit their preferences [134].  Indeed, 

software-based intelligent agents offer both firms and consumers opportunities for “artificial life”-based 

representation in dealing with complex, crowded and fast-paced electronic markets.  They also have the 

potential to impact market structure and market performance.  However, research on these technologies is 

just beginning to be informed by the study of market participants, the theory and structure of the new 

marketplace, and the dramatic changes that are occurring in industrial organization.  Clearly, the 

technologies themselves prompt the application of economics-based thinking. 

Recent Research.  One of the newest areas in EC that can be examined through the lens of economic 

theory is the use of intelligent agents and shopbots in electronic marketplaces.  Shopbots are purely an 

EC-related phenomenon.  They provide a service that is not easily replicated for consumers in the 

physical world, and thus may significantly change the rules of competition.  Brynjolfsson and Smith [79] 

provide the first detailed analysis of how shopbots influence consumer behavior.  Using a dataset of 

almost 40,000 book searches conducted via a shopbot the authors conclude that, “while shopbots 

substantially weaken the market positions of branded retailers, brand name and retailer loyalty still 

strongly influence consumer behavior” (p. 43).  Because more of the purchase process is outsourced in 

EC than in physical distribution, consumers seem to rely on brand name as a proxy for non-contractibles, 

such as delivery time, privacy, and overall quality of service.  The authors also compare shopbot data with 

grocery scanner data in terms of their value for understanding consumer behavior.  Thus, the true value 

proposition for shopbots may be the data they provide about customers rather than the data about 

products.  We think it is worthwhile to consider these technologies on their own, and to better understand 

their impacts from the point of view of economic analysis.   

Jennings and Wooldridge [204] define an intelligent agent as a system that is responsive to its 

environment; proactive, in that it exhibits goal-oriented behavior; and social, in that it can interact with 

other agents to complete its goals.  The authors illustrate by providing an overview of agents used in 

practice.  Vulkan [378] examines these characteristics of agents in the light of economic theory.  He 

shows how economic theory can be applied to the evaluation and creation of agents.  He also provides a 

number of theoretical directions for research informed by economic analysis in general, and game theory 

specifically.  Binmore and Vulkan [68] provide an in-depth analysis of game-theoretic applications to 
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agents, illustrated with their Advanced Decision Environment for Process Tasks (ADAPT) agents.  These 

are considered to be among the most powerful multi-agent applications in existence today, and are 

capable of handling a variety of decision tasks.  The authors also highlight difficulties with current 

theories.  For example, they point out that the behavior of intelligent agents under time pressure is 

different than in a market game of infinite length.  They also discuss ways of inducing users to reveal 

their true preferences to the agents, and they show that bargaining outcomes are highly sensitive to the 

number of agents in the system.  

Sandholm and Vulkan [328] also use game theory to examine the behavior of intelligent agents that 

bargain under time pressure.  They find that deadlines result in a winner-take-all situation, where the 

agent with the latest deadline wins.  Further research by Sandholm [326] examines the limitations of 

Vickrey auctions within the context of intelligent agent systems.  Several deficiencies of the Vickrey 

auction are known from previous literature, such as bidder collusion, a dishonest auctioneer, lower 

revenue than other auction types, and the necessity to reveal sensitive information.  However, the use of 

intelligent agents adds several new difficulties to the process.  These include inefficient allocation in 

sequential auctions, untruthful bidding under local uncertainty, and the need for counter-speculation.  In 

another paper in this stream of research, Sandholm and Lesser [327] examine boundedly-rational 

intelligent agents that negotiate over time.  The problem in ongoing negotiations is that accepting an early 

offer potentially means that a better offer in the future cannot be accepted.  To deal with this issue, the 

authors propose and justify a variable level-of-commitment model in which agents can break contracts by 

paying a penalty. 

In addition to some of theoretical implications of agents that negotiate in electronic marketplaces, 

much research is underway on the practice of building intelligent agents.  Although this work is primarily 

design science, the designs that are appearing in the literature are often very clearly informed and justified 

by economic theory.  There are a number of university and industry research centers at which this 

research is taking place.    

Maes, et al. [274] provide a good overview of the projects that are underway at MIT.  They also 

present a framework for EC-based on consumer buying behavior.  This framework consists of six 

processes: needs identification, product brokering, merchant brokering, negotiation, payment and 

delivery, and service and evaluation.  The authors also classify seven current intelligent agents into this 

framework, based on the function that each agent performs.  Moukas, et al. [287, 288] discuss three of the 

agents developed at the MIT Media Lab in some depth.  They include Kasbah, PDA@Shop, and Tête-à-

Tête (commercialized as Frictionless Commerce (www.frictionless.com).  Much of the discussion centers 

on the experience that has been gained in implementing the Kasbah agent [92].   
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Kasbah is a consumer-to-consumer, multiagent system that allows individuals to create agents to 

search prices for them.  Users can both buy and sell via Kasbah by instantiating an agent with their 

personal goals, such as a high or low price and a negotiating strategy.  The buying agents then choose 

selling agents and make them an offer.  The selling agents can either accept the offer price and conclude 

the transaction, or reject the offer and move to the next round of bidding.  In the next round, the agents 

adjust their offer price or acceptance threshold according to the negotiation strategy, and continue 

bargaining.  Experiments are now underway with additional features such as a trust mechanism, which 

allows users to rate their counterparts’ veracity with respect to the transaction.  The interested reader 

should visit the MIT Media Lab Web site for more information on the research programs of the Software 

Agents Research Group (agents.www.media.mit.edu/groups/agents/).  

Researchers at the University of Michigan also have been engaged in the design and testing of auction 

agents in the AuctionBot project [387, 388, 401-403].  Wurman, et al. [401] apply auction theory to agent 

behavior in sealed-bid auctions.  They show that different auction structures give buyers and sellers 

incentives to reveal their true prices in a single unit auction.  Thus, they conclude that no sealed-bid 

auction design is simultaneously ideal for both buyers and sellers.  They also show that the single-item 

auction results do not generalize to multi-item auctions. Wurman and Wellman [404] address the 

implications of agents in multi-item auctions.  They prove the existence of an equilibrium price for 

bundles of heterogeneous goods.  They also point out that intelligent agents are particularly suited to 

"bundle auctions" because they are more efficient at expressing their true valuation for an entire bundle 

rather than a single good.   

More recently, Wurman, et al. [405] develop a standard way to describe auction rules based on an 

object-oriented framework.  Auctions have three main classes of activities: bidding rules, information 

revelation, and clearing policy.  These can be parameterized in a variety of ways to describe a wide 

variety of auctions observed in practice.  This allows auction designers to have a standard, machine-

readable language for describing the microstructure of auction markets, so that independent agents can 

participate in different auctions. In addition, Fan, et al. [153, 154] at the University of Texas at Austin are 

conducting research on bundle trading.  They develop a matching program that globally maximizes the 

surplus of all orders in a market.   We will review other related papers with different perspectives on 

auctions and bundling in a later section that focuses on the design of electronic marketplaces to a greater 

extent. 

Another research group at the T. J. Watson Research Center of IBM Corporation is also examining 

the economics of intelligent agents and shopbots [234].  For example, Kephart and Greenwald [229] and 

Kephart, et al. [231] discuss the issues that arise when the information economy moves to widely adopt 

such technology.  The authors develop a game-theoretic analytical model that characterizes situations in 
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which shopbots provide price information in a market.  They model situations involving both irrational 

buyers and non-linear shopbot search costs, and draw conclusions about the qualitative dynamics of such 

marketplaces and the general outcomes for average prices and the nature of their distributions.   Their 

research is especially interesting to us, because it foreshadows the emergence of a new prescriptive 

science for shopbot behavior in game-theoretic real world market interactions.  (See also [169, 170].) 

Tesauro and Kephart [359] model the behavior of software agents that have the foresight to exhibit 

strategic behavior when they interact with competing software agents.  By developing algorithmic 

approaches to ensure that strategic behavior is not marred by interactions among myopic agents, the 

authors provide a mechanism to ensure that “undesirable behaviors” e.g., the occurrence of agent price 

wars, and long drawn out interaction processes.  Kephart, et al. [232, 233] offer some additional 

consideration of agent-driven price wars that occur in modeling formulations involving two sellers in the 

presence of a price/quality model, or an information-filtering model. 

In this program of research at the IBM T. J. Watson Research Center, the issue of how learning 

occurs in agent economies is a central concern.  Tesauro and Kephart [360] report on the extent to which 

Q-learning [381], a form of agent-based problem solving that draws on knowledge of reinforcement 

learning procedures [201], enabling the solution of Markov decision problems.  Such problems occur in 

settings where new information has the potential to impact an agent’s state, for example, making it willing 

to transact when it previously was not willing to transact with other agents.  They provide a means for 

effecting a variety of computational economics approaches that permit meaningful interactions among 

software agents.  For addition details of this work, the interested reader should see some of the following 

papers at the IBM information economics research Web site (www.research.ibm.com/infoecon/): Hanson 

and Kephart [189], Tesauro [358], Sridharan and Tesauro [346], Kephart, et al. [230], and Kephart and 

Tesauro [234].  

Similarly, researchers at the University of Minnesota have been working on the development of the 

marketplace infrastructure called MAGNET in which agents trade [121].  The marketplace provides 

support for different transactions, controls fraud by keeping track of participants’ reputations, provides for 

payment, and provides an agent-based language for interaction.  Tsvetovatyy, et al. [366] discuss an 

earlier version of this infrastructure called MAGMA, an early attempt to create the sort of B2B agent-

based marketplace that is currently being written up in the popular press.  The primary insight is that 

economic principles of market design could be implemented in a computerized system, which would 

allow for interaction of economically-motivated intelligent agents.  Collins, et al. [120] continue this 

research by examining how expected utility can be used to transform probabilistic estimated of outcomes 

into expectations upon which an agent can act.  Using the MAGNET infrastructure, the authors are able to 
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implement agents that optimize customers’ desires over both risk and attributes.  For a more in depth look 

at the MAGNET market, the interested reader should see (www.cs.umn.edu/research/airvl/magnet/). 

Suggested Directions for Future Research. We expect that research on the commercial applications 

of intelligent agents on the Internet will be especially worthwhile, as we see an increasing number of 

these enter the marketplace.  In the meantime, however, there are many opportunities for laboratory-based 

artificial life experiments of agent-based economies and market settings.  We note several directions that 

we think will be of significant interest in the next several years.   

(1) Study the Impacts of Technical Transparency of Software Agents in Internet Markets.  

Vulkan [378] suggests a number of extensions for the economic analysis of agents in electronic 

marketplaces, and his writing reflects some of the most engaging thinking about the kinds of research 

issues that await study. For example, he addresses the idea of agent credibility in Internet markets, an 

example of one type of demeanor that agents can take on.  A software agent’s credibility in making 

threats, similar to the credibility of a threat by a human negotiator or transactor, can change the dynamics 

of the market games that they play in fundamental ways.   This has an important bearing on how one 

might approach market design and the setup of interactions among bidding players and potential sellers, 

when there are software agents that can make credible threats regarding transactions and trades in 

repeated game contexts.  Vulkan notes that software agents, through a form of “technical transparency,” 

can make completely credible threats because they can reveal their software code, and permit the market 

to establish knowledge of their "true" parameters.  Threat-making behavior is just one aspect of a 

software agent’s demeanor that may be revealed by technical transparency.  Others include the agent’s 

approach to buying and selling in repeated games, the nature of the agent’s approach to value 

maximization, how the agent processes or filters new information from the market, and so on.    

(2) Conduct Research That Emphasizes the Principal-and-Agent Nature of Software Agents in 

Support of Market Transaction-Making. The idea of user-agent interactions on the Internet is also 

important, and can be studied with perspectives from agency theory in economics.  For example, a 

person's "intelligent purchasing agent" may wish to know how to represent its "principal's" purchasing 

demeanor in an Internet market.  To do this, it will necessary to extract the person's utility for the trade 

item that is being sought.  A related issue is the extent to which the "principal" will trust the software 

"agent," based on his knowledge of the agent's action code.   Yet, another issue that is worthy of 

investigation is market settings in which multiple agents interact.  Indeed, recent news in the business 

press suggests that the effects of agents on markets will be a major concern in the Internet economy.    

(3) Develop More Knowledge About How to Build Agents That Are Robust Information 

Processors in Markets with Complex Product Characteristics.  One solution to this problem is to 

build learning agents.  A number of promising research efforts are already underway.  For example, there 
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already are preliminary findings that show the possibility for market failure in an electronic market with 

non-adaptive agents [228].  To answer this type of problem, Zacharia, et al. [407, 408] examine how to 

build an agent marketplace for services, where the quality of the service provided is unknown.  The 

authors establish a reputation for service providers based on prior performance.  They show that such a 

market rapidly reaches a stable equilibrium, and conclude that the reputation mechanism is a viable 

solution for markets in which quality is ex ante  unknown.  Similarly, Oliver [302, 303] examines the 

question of whether agents can learn to find viable bidding strategies.  The results suggest that agents are 

able to find such strategies, but like human beings, they may anchor on successful strategies, and thus are 

vulnerable to exploitation.  Overall, Oliver finds that agents perform on par with human beings in a 

variety of market situations.  Goh, et al. [165] corroborate this result.  Reader on variations of these 

themes will be especially useful in the coming years, as the Internet provides more and more capabilities 

for the support of more complex products. 

(4) Continue to Explore and Develop New Theories for the Impacts of New Technologies in 

Internet Markets.  Economic theory also offers a panoply of insights on how to design exchange 

markets, and many opportunities will soon arise to apply these ideas to the design of agent protocols in 

automated negotiation settings.  Today most people accept it as a truism that agents tend to reduce 

transaction costs in markets, Internet markets among them.  Whether this is true in Internet markets, 

however, is an empirical question.  For example, Varian [375] argues that agents and intermediaries may 

actually increase prices in certain markets, if selling firms make use of them.  The argument goes like 

this: If a firm’s price changes are quickly met by other firms, then in equilibrium there will be no 

incentive for a firm to reduce prices, as such an action will only lower profits.  However, if firms can 

imitate one another’s prices instantaneously, then there is an incentive to raise prices.  This effect is 

observed in the airline industry, for example, where IT is used to keep prices high through revenue yie ld 

management and market price signaling practices.  What remains to be seen is whether such practices 

migrate over time to the electronic markets of the Internet (e.g., CDs, books, consumer electronics, etc.).  

So, research that investigates some of these issues of “robotic collusion” in greater depth should be 

worthwhile [125, 223].  Finally, according to Barua, et al. [47, 48], the Internet is also likely to be a place 

in which firms can pursue opportunities to leverage their capabilities and knowledge through electronic 

collaboration.  Their initial work in this area is suggestive of the rich potential for discovery that future 

research holds. 

Search Costs and Tools  

Description of Issues and Business Problems .  The advent of powerful tools for Internet search 

offers great promise for information access for consumers.  However, laying the groundwork for the best 

kind of search capabilities and understanding what their impacts on consumers and business will be still 
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poses many practical problems.  A recent study by Lawrence and Giles [247] estimates a lower bound on 

the number of indexable Web pages on the Internet of about 800 million unique pages, and the number 

will be well into the billions by the time this article is in print.  They further report that no single search 

engine indexed more than one-third of all possible pages.  In spite of this less-than-complete coverage, the 

Inktomi (www.inktomi.com) search engine (used by Yahoo until recently, when it announced a switch to 

Google (www.google.com)) has been valued at as much as 130 times its revenues.   

Clearly, with more than 1 billion Web pages now available via the Internet, technology is the only 

potential answer to the problem of efficient search for users.  Indeed, improving search efficiency (and the 

market liquidity of goods for sale) will have a major impact on the value that EC search technologies can 

deliver [7].  Search research applies not only in the consumer arena, but also in the area of 

interorganizational systems and business-to-business EC.  Vendors can provide additional value to their 

clients by enabling them to easily locate appropriate information, and electronic marketplaces can provide 

value by enabling firms to effectively search across a variety of potential partner firms. However, 

maximizing the efficiency of such search is both a problem of technology (in terms of what is feasible to 

build) and a problem of economics (in terms of what is efficient to do with the technology).   

Recent Research.  Although search is clearly an important economic issue, the specifics of search 

costs have been largely ignored in the EC literature. In early work on database design, Mendelson and 

Saharia [284] recognize that there is a tradeoff between database completeness and search costs.  The 

authors show that searching all possible data is often economically inefficient, as the marginal cost of 

additional search will outweigh the marginal value of additional information that is yielded by the search.  

Ojala [301] provides a set of rules for maximizing the value of business database searches, and her ideas 

have ready application to Internet searches.  Arunkundram and Bakos [15] present a model of search that 

incorporates market size into search costs, so that a larger market increases search costs even as IT drives 

them down.  Fan, et al. [155] build and test a system that uses genetic algorithms to provide search 

capabilities compatible with specific contexts.  They find that such adaptive search methods lead to more 

effective search.  Two of the most interesting technologies to have emerged in the last several years, 

collaborative filtering and predictive search, now extend the way we think about search on the Internet.  

Previously search was viewed as being user-driven.  But today, collaborative filtering and predictive 

search technologies exploit characteristics of the user that can be discovered in online interactions with a 

Web site, enabling the presentation of information that is uniquely suited to the user.  Such predictive 

presentation of information can reduce the user's need to search, and thus change the potential cost-

benefit of an individual's use of the Internet.    

Riggins and Rhee [319] discuss how corporate intranets can be used to facilitate building a learning 

organization, by linking various parts of the organization with partner organizations to build knowledge. 
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This raises the question of how to build an enterprise-wide intranet to facilitate search and retrieval of 

information by agents [18].  Gupta, et al. [173] develop a methodology to determine users' utility of time, 

based on their observed actions.  If such methods can be incorporated into search technologies this might 

set the stage for individually-optimized, on-demand search.  The Marketing literature has already 

recognized the economic viability of the new search technologies [406].  All of these technologies also 

should be evaluated in terms of their costs for adopting organizations, and how their benefits should be 

measured. 

Suggested Directions for Future Research.  Clearly, the EC literature is lacking a deep 

understanding of Internet search costs, search technologies and how consumers use them.  Such an 

understanding will become necessary as EC research matures because so many models are built on the 

proposition that EC reduces search costs.   

(1) Expand Research Efforts to More Fully Understand the Dynamics of Technology-Assisted 

Search in Internet Markets. Marketing faculty at the University of Pennsylvania and Columbia 

University are building an understanding of consumer search through the use of the Wharton Virtual Test 

Market (wvtm.wharton.upenn.edu/), an experimental market that focuses on the study of consumer 

behavior [58].  This research uses detailed demographics from over 10,000 people from over 80 countries.  

One of the first findings of this research is that the most important predictor of online buying is 

information search, indicating that search is an important factor in EC. 

Search costs impact not only buyers but also sellers.  Dewan, et al. [135] examine a model of 

supplier narrowcasting in which a supplier may choose to selectively advertise its products.  The authors 

show that the impact of buyer search costs is more important than the cost of narrowcasting in making the 

narrowcasting decision.  The logic is that if buyer search costs are very high, then the only way for a 

seller to inform buyers is by narrowcasting, as they will not search on their own.  This perspective offers 

an interesting contrast to the traditional view of reduced search costs.  Moreover, reduced consumer 

search costs may generate value for sellers by reducing advertising costs.   

(2) Further Explore the Impact of Search Facilitation Technologies in E-Commerce. Another 

emerging aspect of Internet search is searching among search engines: meta-search.  Different search 

engines allow individuals to search differently, either by actually having different algorithms, or by fitting 

a user’s cognitive talents better.  And the latest generation of search facilitation software (For example, 

see PurpleYogi.com’s Discovery System (www.purpleyogi.com), which provides the capabilities for user 

profile specification and knowledge-based search.)  In addition, different users may actually prefer (for 

whatever reasons) to use different search engines in general, and different search engines for different or 

specific kinds of tasks.  Further, users can easily use multiple search engines in a single search session.  

Thus, the dynamics of competition among search engines exhibits some peculiarities that may not found 
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in other marketplaces.  Mukhopadhyay, et al. [289] find that it makes economic sense for search engines 

to provide direct links to competitors, and even forge partnerships with competitors.  They also find that 

new entrants into the search engine markets do not need to be technologically superior, but only different 

in terms of what they index, to compete effectively.  This research is especially notable in this respect, 

since it represents one of the first efforts that we know of that explores the economics of search engine 

selection and use in depth. 

Definition of EC Standards  

Description of Issues and Business Problems .  One of the most interesting directions that future 

research can take is the study of the establishment of technical standards [313] for a variety of aspects of 

the Internet (e.g., music and video file formats, markup languages, etc). Cusumano and Yoffie [127] point 

to standards as the major factor in the outcome of the "browser wars" between Netscape and Microsoft.  

In a world where standards are uncertain and competitors are closely matched, it does not take much to 

destabilize the marketplace, and make prior market leaders almost irrelevant. 

Recent Research.  A related issue is the potential for the Extensible Markup Language (XML) to 

emerge as a new standard for Web page markup and data representation on corporate Web sites and in 

interorganizational systems data exchange.  XML's contribution is to segment data representation and 

page presentation, with the result that it is becoming possible for organizations to use their business 

process data models to represent data embedded in their Web site's pages.  Glushko, Tenenbaum and 

Meltzer [164] have argued that an XML standard will enable EC to create a significantly higher level of 

value for users and vendors than is possible with Hypertext Markup Language (HTML), which 

emphasizes only page formatting.  This advantage occurs because standard definition tags can be applied 

to data (e.g., "Discount_Price" or "List_Price") so that it becomes machine-readable.  This sets up 

opportunities for automated purchasing in B2B supply chain management operations.  Despite the 

promise of the new technology, however, the current marketplace is fragmented, and different potential 

sponsors for this technology are still unwilling to commit to a general standard whose definition they will 

not be able to fully control.  This is similar to Sun Microsystems’s early role with respect to Java -- which 

is proprietary still -- but which the marketplace would like to see brought forward as an unsponsored 

standard. 

Suggested Directions for Future Research.  The literature on EC standards lacks depth, thus 

providing a fertile ground for future research.   

(1) Develop a Better Understanding of the Role of the XML Standard for Data Sharing in E-

Business. Some of the major questions that will occupy EC researchers and practitioners alike in the 

coming years are how to define an XML standard, who should own the standard, and what the standard’s 

impact on organizational productivity will be.  This research will provide a core understanding of 
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standards that can be applied again and again as different standards are developed and implemented in 

EC.  The IS literature should be a good place to develop a rich economic understanding of technology 

standards, as IS, more so than other fields, is concerned with economically-motivated standards 

development, rather than legally-motivated standards. 

(2) Understand the Impacts of a Broader Set of Technology Standards on EC.  There are also 

many questions about HTML and XML that remain to be answered.  For example, how do they constrain 

the possible applications of EC?  And how will the data model-focused XML change the potential for 

document sharing and value-bearing applications for business?   Overall, researchers need to consider 

what the effects of standards for these and other related EC technologies will be on incentives for 

designing new technology. 

In addition to XML, there are a variety of other standards and technologies that enable and constrain 

what activities EC can comprise.  Only visual and audio information is deliverable via EC technologies, 

and this will limit the types of transactions that are feasible.  At the same time, the ability to calculate and 

monitor in real-time enables certain transactions, like online stock trading, which would not otherwise be 

possible.  Lal and Sarvary [245] examine this topic as they define digital characteristics of products, 

versus their physical characteristics; the latter are those that cannot be delivered via  EC technologies.  

Comfort, fit and feel are some examples of such characteristics.  Subramani and Walden [349, 351] make 

a similar digital-tangible distinction.  However, none of the existing literature specifically examines the 

limitations imposed by EC technologies.  There is a need for researchers to build an understanding of 

exactly what the fundamental constraints and opportunities imposed by EC technologies are. 

ECONOMIC ANALYSIS OF PRODUCT LEVEL ISSUES IN EC 

We next turn to a more detailed discussion of the product level in our framework.  At this level, the 

following issues are prominent: pricing digital products; the characteristics of other Internet products; 

approaches to bundling, sharing and differentiating products; and adoption issues for products with 

respect to the network externality benefits that they confer upon users.   Table 3 provides an overview of 

some of the representative references and findings to orient the reader to this area of the literature. (See 

Table 3.)  
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Table 3. An Overview or Product Issues, Representative References and Findings 

ISSUE AREA REPRESENTATIVE 
REFERENCES 

REPRESENTATIVE FINDINGS 

Pricing of digital  
  products 

Bhargava and Choudhary 
[63]; Brynjolfsson and 
Smith [79]; Clemons, 
Hann and Hitt [115]; 
Croson and Hann [123]; 
MacKie-Mason, et al., 
[272]; Shapiro and 
Varian, [334]; West [390] 

Digital products are characterized by zero 
marginal cost, and therefore the traditional 
economic result of pricing at marginal cost does 
not allow firms to stay in business.  Thus, firms 
must find clever ways to price digital products 
based on the willingness of the customer to pay, 
rather than on the minimization of productions 
costs of the item. 

Characteristics  
  of Internet  
  products 

Lal and Sarvary [245]; 
Liang and Huang [256]; 
Lynch and Ariely [267]; 
Shankar, et al. [333] 

The EC environment changes the characteristics 
of the products available, either through 
bundling with expert systems or through 
changes in the shopping process.  Because of 
this it is necessary to understand what the impact 
of these changes is on consumer behavior. 

Bundling,  
  sharing, and  
  differentiation 

Bakos and Brynjolfsson 
[36, 37]; Bakos, et al. 
[39]; Brooks et al. [73]; 
Chen and Hitt [93]; 
Shapiro and Varian [334] 

As firms seek ways to sell to heterogeneous 
customers, economics presents a number of 
ready-made solutions.  However, the value of 
these solutions depends on the nature of the 
heterogeneity. 

Adoption and   
  network  
  externalities 

Cusumano and Yoffie  
[127]; Prasad and Harker 
[312]; Shapiro and Varian 
[335] 

Value on the Internet is rooted in the actual or 
expected installed bases of users of a given 
technology.   As a result, researchers are 
currently seeking to understand how to create, 
measure and leverage beneficial network 
externalities to improve the performance of 
products, business processes, firms and markets.  

 

Pricing Digital Products  

Description of Issues and Business Problems .  The type of product most suited to electronic 

distribution is the digital product or information good, which can be entirely digitized by the producer, 

downloaded from the Internet by consumers upon demand, and freely sent over telecommunication lines.  

We use the term “product” in the strict economic sense to refer to either a good or a service.  Thus, both 

MP3 music, and a digital service like a search on Yahoo are digital products.  Online magazine content, 

digital music, software objects and packages, digitized maps, and information archives all qualify as 

digital products.  Their key distinguishing feature is their near zero marginal cost of production.  For a 

more comprehensive overview, see Hurley and Varian [202].   

Because digital products have a near zero marginal cost and are easily reproducible by anyone with a 

computer, how should firms such as Netscape/America Online, Inc. or Microsoft price their Internet 

browser software?  Netscape's Navigator software cost millions of dollars to create the first copy, but it is 

nearly free to make subsequent copies.  In a similar vein, how does an electronic brokerage or stock 
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market quote vendor price time-sensitive information, such as stock quotes?  During the first few years of 

widespread diffusion of the Internet, twenty-minute delayed quotes have been available free, but real-time 

quotes have often required a consumer to have an account with an investment firm.  The characteristics of 

stock quote information, as a digital product, are telling.  Entrepreneurs always will find a way to deliver 

15-minute delayed quotes for free (and then ten-minute and five-minute delayed quotes, etc.), fueling 

consumer demand, changing the market's expectations, and putting pressure on the status quo.  

We have recently seen this occur with market leader, E*trade, which now offers free access to real-

time quotes.  Other firms have followed, as well. As a well-known Internet sector security analyst, Bill 

Burnham, notes, “We're now on the slippery slope towards free real-time quotes everywhere, for 

everybody…  Once that becomes fairly widespread, it's on to the next trick” [236].  Of course, 

somewhere in this mix, someone does pay for the quote vendor's information service, since its cost of 

production is not zero.  However, e-brokers have begun to recognize that such information goods act as 

"infrastructure" for account holders who are unable to effectively trade via a Web site that does not 

provide market information [330].   

Recent Research.  One of the concerns of managers is how new technologies will change pricing in 

the EC environment.  The primary difficulty with pricing information goods comes from the economic 

result that in a competitive market firms will charge marginal cost for a product.  Since information goods 

tend to have zero marginal cost, in the long run firms should be forced to give them away.  A good 

starting point for a reader who is new to these issues is the recent book, Information Rules: A Strategic 

Guide to the Network Economy  [335, especially Chapter 2].  The authors give the example of the digital 

yellow pages, which were very costly to produce, but once they had been encoded in digital form, they 

were essentially costless to reproduce.  The first firm to produce the digital yellow pages product rapidly 

went out of business, as other firms were willing to undercut its price all the way down to zero.  Today 

there are a variety of digital yellow pages available online at no charge.  This is precisely the information 

goods pricing problem.  However, the fact that consumers are connected to computer equipment allows 

firms to implement complex, and even personalized pricing schemes, which would not be possible with 

the traditional posted price mechanism.  Cusumano and Yoffie [127] offer an in-depth look at the way 

that pricing of “free” Internet browsers has developed, and how pricing strategy and market adoption 

appear to relate.  A similar problem exists in the area of public availability of government databases, 

where new production, pricing and access issues have arisen.  West [390] investigates online database 

vendors, including those involving the provision of data from United States government sources, and how 

they have responded to technology changes over time by adjusting their pricing.  

Differential pricing (also referred to as price discrimination) occurs when a firm can effectively split 

or segment its overall market, such that it can charge the different segments of its market different prices.  
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This enables the firm to collect additional surplus from the market that it is not able to obtain with a one-

price approach.  (See Figure 2.) 

Figure 2.  Differential Pricing 
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Note:  The producer sells QH  for PH  and QL-QH  for PL . 

 

In the figure, the producer firm can produce Q0  at price P0 without price discriminating, however, it is 

willing to trade the revenue associated with Area B ((P0-PL) (Q0-QH)) for the greater revenues associated 

with Area A ((PH-P0)QH ) and Area C (PL(QL-Q0 )).   

How does this work in practice?  Varian [373, 374] provides a non-technical introduction on how 

differential pricing of information goods is accomplished in the market, and what firms can expect in 

return for doing so.  Economic theory offers a great deal of insight about the efficacy of differential 

pricing approaches, which are of considerable value to firms that sell in the Internet marketplace. First, it 

is worthwhile to emphasize how different digital products are from traditional products.  Often, there is no 

physical production involved, at least in terms of resources other than human labor and intellectual capital 

[206].  Second, digital products frame the issue of intellectual property rights, because digital products 

can be reproduced for free and then distributed by anyone who has acquired an initial copy.  Third, digital 

products typically are interdependent with standards and technological compatibilities (or 

incompatibilities) that may pave the way for product success, or doom a great product idea to failure.  As 

a result, network externalities usually play an important role in the adoption of digital products in the 

marketplace, and, as a result, their ultimate success. 

Shapiro and Varian [334] look at product versioning in the case of information goods and digital 

products.  According to the authors, versioning is a necessity in these situations, because of the logic of 

marginal cost-based pricing. Versioning enables higher willingness-to-pay consumers to pay positive 

prices for the item, which generates revenues for the firm and a large margin.  But, it is also the case that 

in a competitive market, there will be some consumers whose value for a given information good is only 
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marginally greater than zero.  Yet, with a near zero marginal cost of production for that information good, 

some firms will still have an incentive to serve such consumers.    

This, then, sets the stage for major players in the market to provide information products to these 

consumers at a price that is near to zero.  However, they cannot do this without making the features of the 

near-zero price product somewhat less attractive than those of the full cost product.  This is especially true 

for the higher willingness-to-pay consumers.  And, thus, the market arrives at versioning as a solution, 

with older and less capable versions of a software product or information good made available at a very 

low price.  The result is that lower willingness-to-pay consumers will wish to consume the less capable 

version of the product, while higher willingness-to-pay consumers will choose the full-featured, higher 

price version.  Croson and Hann [123] propose that the concept of switching costs explains why upgrades 

for software products are often much less expensive than the original purchase.  Similarly, Chen and Hitt 

[95] use new econometric techniques to find that online brokers have significant control over their 

switching costs.  Using a measure of switching costs, the authors are able to evaluate the monopoly power 

of online brokerages as the product of switching cost and installed base [94].  They find support for the 

prediction that monopoly power, as described above, increases the prices brokerages are able to charge. 

Recent research by Bhargava and Choudhary [63] and Bhargava, et al. [64] indicates that versioning 

may not be a good solution to the pricing of information goods, where the marginal cost of quality does 

not increase at an increasing rate.  The authors are able to show that in such circumstances selling 

multiple versions of a good at multiple quality levels decreases profits relative to selling only the highest 

quality good.  The authors point out that existing literature on price discrimination focuses on the case 

where the cost of quality increases at an increasing rate, but they argue that this is not true of information 

goods, where marginal cost is often zero.  The reason for this counter-intuitive finding is that the 

introduction of a second, lower quality product causes an increase in the number of low value consumers, 

but it cannibalizes part of the market, willing to pay the higher price.  In the presence of diminishing cost 

of quality, the loss of high willingness-to-pay consumers to the low price product outweighs the gain.    

Prasad and Harker [312] support this argument.  They develop a dynamic model of online bank pricing 

considering network externalities, in which they are able to show that it is not always profit-maximizing 

to offer two levels of online banking service.  Specifically, it is profitable to offer only a high level of 

service if consumers have a preference for such service.  

Another interesting example of pricing-related research for digital goods is the University of 

Michigan's four-year "Pricing Electronic Access to Knowledge" (PEAK) project experiments.  University 

researchers experimented with various bundling and pricing approaches to the Elsevier Science journals' 

delivery via the Internet to the school's 350,000 users [272].  Studying delivery of Elsevier's journals in 

digital form enabled them to gain an understanding of user behavior in the presence of different bundling 
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and pricing schemes.  The major finding from this work is that users rapidly learn how to work within the 

ground rules of fairly complex pricing and access terms.  They also find that there is an incentive for the 

digital product producer to build flexible "sub-bundles" of information, because differential pricing and 

inventive bundling enables them to extract higher revenues from users. 

Yet another offshoot of the pricing discussion for information goods involves variations on the theme 

of product differentiation.  For example, Lin, et al. [258] develop a model that shows how service delays 

can be used as a method of product differentiation.  They also provide a useful real-world example of how 

economics allows producers to collect additional surplus through differentiation.   In addition, Clemons, 

Hann and Hitt [115] investigate price dispersion in the online market for travel agency services.  They 

find that product differentiation explains some, but not all of the variation in prices that travel agents 

charge for airline tickets.  Bakos, et al. [41] compare prices for traditional and online brokers, and for full 

service online brokers and discount online brokers.  The goal of the study is to control not only for 

commission, but also for execution quality to determine the total cost of brokerage.  Even after controlling 

for execution quality, the authors discover significant total price differences across the three types of 

brokerage, prompting them to reject the one-price hypothesis associated with Bertrand competition that 

they proposed.   

Brynjolfsson and Smith [77] find that both brand name and prior interaction are important to 

consumers, allowing more well known firms (e.g. Amazon) to charge higher prices than less well known 

firms for books.  Dewan, et al. [137] take differentiation to its limit by examining customized goods.  

They show that mass customization leads to a prisoner’s dilemma for firms.  If all firms offer 

customization then no firm can extract rents from its ability to customize; instead each firm must pay the 

price of building the customization capability.  Because of this, by making sunk investments in 

differentiation technology firms may be able to discourage entrance into a market [136]. 

Suggested Directions for Future Research.  Choi, et al. [106] caution us that many of the 

economic properties invoked in the “new economics of the Internet" are not applicable to many digital 

products.  Specifically, they remind us that network externalities, increasing returns to scale, and zero 

marginal cost do not strictly apply in most cases.  The assumption of zero marginal cost for digital 

products, for example, may be an exaggeration, according to the authors.  

(1) Future Research on the Pricing of Digital Goods Should Modify the Assumption of Zero 

Marginal Costs. Although it is true that reproduction costs are low, the value from any new technological 

product quickly diminishes once newer versions arrive in the marketplace.  Thus, it might be helpful to 

consider different versions of information goods as one continuous product. Clearly, a firm like Microsoft 

can produce more copies of Windows NT or Windows 2000 or Windows XP very cheaply.  But the 

reality is that the Microsoft O/S is an evolving product on which Microsoft spends millions of dollars on 
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an ongoing basis to maintain its place as a market leader.  Thus, the cost structure is highly dependent 

upon time.   

The case is even clearer for pure information goods.  When readers go to a newspaper Web site to 

read up-to-the-minute news, information that is only hours old will already be obsolete.  And in the 

presence of free current market quotes, even twenty-minute-delayed market quotes will have little value.   

Afèche and Mendelson [2] examine how firms behave when delay reduces the value of an information 

product.  They find that it is often beneficial in such a situation to have a monopoly producer.  Future 

research in this area should seek to address the cost structures of EC offerings, and the true cost structures 

of digital goods, in particular. 

(2) Expand Theory for Digital Products to Include the Unique Characteristics and 

Requirements of Digital Services. Yet another developing area is the growth of application service 

providers (ASPs), firms that provide application software via telecommunication lines to firms that wish 

to outsource their Web-based IS capabilities.  The dynamics of this sort of service/product are different 

from those of pure information goods because there are additional demands of both bandwidth and 

processing power for each additional user.  More generally, it remains to be seen whether both goods and 

services should be priced similarly, or if there are important differences between the structure of digital 

goods and digital services.  Preliminary work by Cheng and Koehler [96] addresses the question of how 

an ASP can optimize the size of its user base.  The authors find that the optimal number of users is less 

than the maximum capacity because there must be a performance guarantee.  An ASP must be able to 

deliver a high level of service to all of its clients at any given time, so it will over-invest in bandwidth and 

computing power to handle usage spikes.  A number of other digital services businesses on the Internet 

(e.g., Internet-based data storage, Internet telephony and instant messaging tools, etc.) also deserve 

consideration in the research that we conduct. 

Characteristics of Internet Products 

Description of Issues and Business Problems .  Products that are involved in EC often exhibit 

characteristics that are very different from the products offered in traditional commerce [65]. The medium 

of the Internet naturally lends itself to the distribution of digital goods.  Firms such as Amazon, eToys 

(www.etoys.com) and Barnes and Noble.com are among the most well known "e-tailers" (electronic 

retailers) on the Internet. However, in e-tailing , it is not possible to circumvent physical fulfillment and 

distribution, while with digital goods, digital distribution is often made possible with a few hyperlink 

clicks to enable consumers to download what they wish to purchase.   

Traditional products are subject to different rules in EC also.  For instance, computer indexing and 

searching capabilities can provide value-adding services, such as Amazon’s searchable database of books 

and CDs.  (In fact, Amazon's database of books is so good, that many researchers now use it first, in lieu 



 

 

31 

of library catalogs, to retrieve definitive reference information.) In addition, hybrid products now can be 

developed too.  One interesting example is the development of experience goods that promote consumers' 

purchase of entire music CDs.  The new MP3 format standard for digital music allows individuals to 

sample music before they purchase.  This standard has become widely accepted very quickly.  So quickly, 

in fact, that the business magazine, Fortune, had to cancel a story on Nullsoft, the firm that developed the 

MP3 standard, because the 20 year old owners sold it to AOL for $100 million dollars [277].    

Recent Research.  Liang and Huang [256] use transactions cost theory to model product adoption in 

the electronic marketplace.  They posit that transaction costs [119, 398] are related to uncertainty and 

asset specificity.  They survey experienced online shoppers, whom they find to be mainly concerned with 

uncertainty, while inexperienced shoppers were concerned with both asset specificity and uncertainty.   

Although EC technologies enable better searches and comparisons among products, recent research 

shows that other factors, such as search costs, price sensitivity, product differentiation and brand 

recognition, may also play a role in determining what consumers decide to buy online.  A long-standing 

result is attributable to Russo [323], who shows that when their ability to compare prices is enhanced, 

consumers are more likely to shift to lower-priced products and brands.  But, more recently, Lynch and 

Ariely [267] report that consumer price sensitivity actually decreases, as search costs for product quality 

information fall in the presence of EC technologies.   

Consumer behavior relative to product evaluation, including price, does not appear to change much 

when the purchase transaction is electronic, but Shankar, et al. [337] report that the extent of price search 

itself is observed to change.  The authors state that consumers tend to more aggressively search out and 

select lower-priced products.  They also find that when well-known brands are involved, product variety 

is greater, and the difficulties associated with comparing prices mount, the extent to which consumer 

search for better prices in electronic transactions tend to diminish.  However, other research points out 

that price sensitivity in electronic  transactions seems to increase when promotions are available, since 

they build expectations of lower prices [134].   

Lal and Sarvary [245] discuss an even trickier problem.  The authors observe that EC technologies 

may change the relative costs of search differently than they change the absolute costs.  The authors 

propose that the ease of searching the Internet for digital characteristics actually raises the relative cost of 

search because it becomes relatively more expensive to search non-digital characteristics.  For a known 

brand, non-digital characteristics such as fit, quality, or comfort are known, but for a new brand, an 

individual must still make the physical trip to the store to try the merchandise.  Thus, it is relatively less 

expensive to simply stick to the same brand and order online, than it is to explore a new brand in a 

physical trip. 
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As the reader can see, the “truths” in this area open to considerable debate.   Still other opportunities 

exist to better understand consumer adoption of other kinds of products that are available through Web 

sites in a variety of areas.  These include electronic brokerage, bookselling and consumer goods, travel 

and hospitality reservation systems, digital mall Web sites, search engines, and auction Web sites.  

Clearly, there is much to be learned in this area, and marketing science perhaps even more so than 

economics will be relevant for study. 

Suggested Directions for Future Research.  Much of the “new economics” of EC depends on the 

characteristics of the products that are transacted on the Internet, and thus understanding the nature of 

these products and their value to the consumer becomes important.  This provides an excellent starting 

point for suggesting directions for future research in this area. 

(1) Improve on the Current Theory of How Consumers Understand Digital Goods.  There are a 

number of interesting issues that present themselves, when we consider how consumers understand digital 

goods, and the differences that digital goods exhibit compared to physical products.  One example of 

work that explores this issue area is by Keeney [226], who proposes a hedonic model of products.  

Keeney’s model represents products with a vector of characteristics.  In addition, a vector of weights 

applied to the product’s characteristics determines the value of the product.  Two particular points of 

interest arise in this paper that are illustrative of the potential inventiveness this area offers for research.  

First, Keeney uses a consumer survey to discover the vector of product characteristics, thus allowing a 

firm to design new products on this basis.  Second, it may be possible to create digital products that are 

customized for individual consumers on the fly, by manipulating Keeney’s product characteristic and 

value weights in real-time on a computer. 

(2) Extend Our Knowledge of How Search Capabilities on the Internet Affect Product 

Purchases.  Although we discuss digital products in a separate section and bundling in another section, it 

is important to note here that physical products sold on the Internet must, by definition, be bundled with 

digital products.  Often these products are bundled with some sort of search capability for locating 

products.  This opens up avenues for exploration and understanding of how search characteristics impact 

products.   

One of the fathers of information economics, Nobel Laureate George Stigler, offers four insights into 

how search impacts products [347]: 

• The larger the fraction of the buyer’s expenditures on a commodity, the greater the savings from 

search, and hence, the greater the amount of search. 

• The larger the fraction of repeat or experienced buyers in the market, the greater the effective 

amount of search (with positive correlation of successive prices). 
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• The larger the fraction of repetitive sellers, the higher the correlation between successive prices, 

and hence, the larger the amount of accumulated search. 

• The cost of search varies with the geographical size of the market. 

These insights are relatively unexamined in the literature.  The main contribution is the idea that 

reduced search costs lead to lower prices.  Related to this idea is that search capabilities provide customer 

value, and thus bundling products with the ability to search should raise prices.  The fundamental 

contradiction, however, is the concept of search within a site versus search among sites.  The former 

should increase price, while the later should reduce price. 

Further, because search reduces the price that a customer must pay, a customer is willing to pay for 

search information.  Combined with the idea that there are economies of scale in search [347], one can see 

that there should exist a market for search information, and indeed many of the most famous Internet 

firms are search firms.  Beyond this, though there is still an opportunity to sharpen practitioners’ 

understanding of how to sell search as a product. 

Bundling, Sharing and Differentiation 

Description of Issues and Business Problems .  Because the Internet is such a huge market, 

comprised of hundreds of millions of consumers, there is considerable variation in willingness-to-pay in 

the marketplace. At the same time, EC technologies allow firms to easily generate multiple versions of a 

product or multiple instances of a product, and still probe differential willingness-to-pay on the part of 

consumers.  The challenge for firms is to leverage this ability to develop ways to sell products at a high 

price to many heterogeneous consumers.  Bundling, sharing, and differentiation are well-understood 

economic answers to exactly this problem.  For example, word processors, spreadsheets, and databases 

are bundled together in order to capture surplus from consumers.  More recently, we have seen ISPs 

beginning to offering multiple email accounts with value-added services, for example, so that multiple 

users can share a single account.  In addition, there are new technological developments that approach the 

problem of revenue optimization in Internet-based selling with an attitude similar to that of firms in the 

airlines and hotel industries, which emphasize the application of sophisticated computer-based analysis 

for revenue yield management.3 

Recent Research.  Product bundling (especially aggregation and disaggregation), sharing groups, 

loyalty programs and promotions are also useful in the context of market segmentation.  Varian [375] 

                                                 
3 The interested reader should look at the Web sites of some of the following companies that are exploring various 
ways and offering different kinds of solutions for differential pricing and bundling in the context of retail revenue 
management.  They include: Optivo (www.optivo.com), ProfitLogic (www.profitlogic.com), Accenture 
(www.accentrure.com), and KhiMetrics (www.khimetrics.com).  Clearly, as Kauffman and Wood [222] point out, 
there is increasing sophistication in Internet-based selling, in part driven by the opportunities that a combination of 
new technology and real-time data can only allow. 



 

 

34 

examines the issues related to sharing goods, in particular, the case in which sharing reduces demand 

variability.  By aggregating low willingness-to-pay individuals into a product sharing group, firms can 

create one higher willingness-to-pay consumer, and thus may sell products to the entire market at a higher 

price. This approach reduces demand variability for the product, and leads to higher profits for the firm.  

Bakos, et al. [39] offer a contrasting result.  They examine the effects of sharing goods on seller profit, 

and find that firm-level profits are reduced when the sharing increases the variability of demand.  

Another question that has been explored in this emerging literature involves the conditions under 

which aggregation of products will occur, and the conditions under which disaggregation of products will 

occur [38]. Bakos and Brynjolfsson [36, 37] show that lower marginal costs for the production and 

dissemination of information goods favors aggregation.  On the other hand, decreasing transactions costs 

lead to disaggregation of information goods.  Thus, there ought to be an optimal level of aggregation, but 

this will depend on the tradeoffs between transaction costs and marginal costs for the information good in 

question.  Chen and Hitt [93] examine the question of customized bundling, wherein consumers are able 

to select a subset of products to be included in their bundle, such as articles from the Wall Street Journal.  

They show that customized bundling generally results in higher profit than either pure bundling or 

individual sale, under a variety of assumptions.  They conclude that bundling is an effective pricing 

scheme for low marginal cost goods.   

In a similar vein, Altinkemer [9] looks at bundling in the context where the components of the 

bundle are not important, only the number of items.  This simulates a pricing scheme like that used by the 

New York Times, wherein a consumer can pay a fixed fee and download a specified number of articles.  

The question in this type of pricing is how large a fee to charge for how large a bundle.  Another offshoot 

of this general theme is reflected in other software agent research conducted at the IBM T. J. Watson 

Research Center by Brooks, et al. [73].  The authors examine why producers of electronic information 

goods need to solve the problem of finding the optimal information good and pricing bundle to achieve a 

profit-maximizing outcome.  They argue that the search space for all of the possible bundles and price 

schemes is so large, that the only way to arrive at a solution in the real-time environment of the Internet is 

to implement machine-learning approaches involving an agent-mediated economy.  Only with such a 

solution as this is it possible to achieve acceptable transactions costs. 

Suggested Directions for Future Research.   An important characteristic of many Internet purchases 

is that they involve both a physical product, such as a book or a trade execution on the floor of the New 

York Stock Exchange, and a digital product, such as search capabilities or simply an interface with the 

World Wide Web.  Because of this, even an apparently physical product becomes a digital-physical 

bundle when purchased on the Internet.  This provides future researchers with not only a starting point for 

building theory, but also a clear distinction between commerce in EC and traditional commerce. 
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(1) Develop Research on the Value of Digital-Physical Bundles.  As we discussed in the previous 

section, there is virtually no literature examining the impacts of bundling digital products, such as search 

capabilities, with physical products, although Walden [379] touches on the idea, by describing how online 

community can be effectively paired with products to engender greater trust in the products.  There is 

little empirical work on measuring the value of bundling of digital and physical goods.  As with the 

auction market research that we reviewed, economics takes a theoretical approach that may be 

constraining in real world applications, especially when individual, boundedly-rational consumers are 

participants.  Thus, there is a need for empirical validation of the theoretical results. 

Adoption and Network Externalities 

Description of Issues and Business Problems .  Another set of important topics that occur in EC at 

the product level is network externalities and adoption.  The basic issue is the extent of compatibility that 

exists among products and tools associated with the World Wide Web, and what happens when 

incompatibilities reduce the value that technology solutions offer in the economy for improving social 

welfare.  There are many, many examples that illustrate the issues, from computer operating systems, to 

wireless communication protocols, to software interface metaphors, to Web browsers, and more.   David 

[132] illustrates the value of network externalities, and what motivates their growth in the context of the 

QWERTY typewriter keyboard.  He shows how adoption of the QWERTY standard by typists led to the 

adoption lock-in of the QWERTY standard by firms, which, in turn, created a feedback loop [335] leading 

to even greater adoption of the standard by typists.  This occurred during a time of mechanical 

typewriters, when it was more effective to set the most often used keys apart from one another to avoid 

mechanical failure, and left us with the keyboard layout we still have today4.   Shapiro and Varian [335], 

Chapters 7 to 9] provide a non-technical overview of network externality and adoption issues that is 

worthwhile for a reader who is unfamiliar with the technical literature in this area.  The purpose of the 

research is to improve our understanding of the business problems and issues that exist in this area. 

Recent Research.  Network externalities are proving to be a key factor in EC [145, 181, 182].  

Network externalities arise because each additional user of a network increases the value of the network 

for all other users [147].  One of the important issues involves the value of the network externality itself.  

Brynjolfsson and Kemerer [76] and Gandal [161] are recognized for contributing the early empirical work 

on IT issues in this area.  These authors examine the network externality arising from the Lotus 

spreadsheet standard.  They find that Lotus was able to charge significant rents due to its command of the 

                                                 
4 Experiments conducted by the United States Navy and elsewhere are generally recognized as the basis for evidence 
that the training costs of learning the alternative Dvorak DSK keyboard are amortized within the first ten days of 
full-time use of that kind of keyboard.  However, others, notably Liebowitz and Margolis [257], who examine the 
Microsoft O/S and desktop PC application standards, present evidence that refutes the Dvorak claims.   
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market.  Economides and Himmelberg [150] study the adoption of fax machines in the United States 

market.  They show that the network externalities associated with the increasing number of fax owners is 

a highly significant contributor to the rapid adoption of fax machines.   

Kauffman, et al. [219] examine how network externalities have influenced the adoption of shared 

electronic banking networks at the regional and national levels.  Their work points out the extent to which 

empirical observations of adoption are consistent with heterogeneous firm-level perceptions of 

externalities for the overall shared network.  Gallaugher and Wang [159] examine network externalities in 

composite goods, such as client software and server software.  They find that composite good providers 

are able to command a higher premium than a single good provider, due to the network externalities 

inherent in the compatibility between each component.  Gallaugher and Wang [158] find that the 

proprietary Windows server market exhibits strong network externalities, while the open source, freeware 

Unix market does not.  This leads the authors to conclude that free software and open source software is 

not subject to network externalities at the same level as tightly-controlled software.   (For another 

interpretation of the growth and diffusion of open source software, see Lerner and Tirole [255].)  We 

expect a significant amount of new empirical research to emerge around the issue of network externalities 

and the standards of the Internet in the next several years. 

Yet another question related to network externalities is how to price products that exhibit network 

externalities.  Because installed base is the foundation of value in a network externality product, it makes 

sense for firms to lower the price of the product, effectively subsidizing adopters to build installed base.  

However, this strategy results in low or negative profits in the beginning.  In a rapidly changing 

environment, where the life cycle of a product is measured in months rather than in years, it may not be 

profitable to sell at a discount to build installed base.  This is the finding of Mantena and Sundararajan 

[276], who show that a firm’s overall profit maximization results from a strategy of both short-term 

profit-taking and longer-term installed base building.  Similarly, Choudhary, et al. [108] show that 

software renting is an effective way of capturing consumer surplus in the presences of network 

externalities.  Parker and van Alstyne [305] show that in a market with cross product externalities it may 

be optimal to price one of the products at zero in perpetuity to generate demand for the other product.  For 

example, Netscape gave away its browser for free to create demand for its server products and Adobe still 

gives away its Reader product to generate demand for its full function Acrobat product. 

In addition to the externality arising from the use of a product, it also is interesting to consider the 

effect of network externalities on systems competition.  How does the externality associated with one 

product influence the development of other products?  For example, how has the externality of Microsoft 

Windows influenced the development of the PC market, or the browser market?   And how has the rapid 

adoption of the Internet been driven by the competition between Netscape and Internet Explorer?  Katz 
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and Shapiro [215] discuss a number of related issues and suggest that in the presence of network 

externalities, firms may make sub-optimal investment decisions, due to a “chicken and egg” problem.  

Because the network has little value when there are few members, there is little incentive for new 

members to join, thus to attract members to a network requires that there already be members on the 

network.  This leads to at least two equilibrium outcomes, one of which is no network usage.  In addition, 

when externalities are present, the result is often a more concentrated or even a monopolistic market, 

resulting in even more deadweight loss.   

Cusumano and Yoffie [127], for example, illustrate how Microsoft used the externalities associated 

with the Windows operating system to move into a dominant position in the browser market.  This 

ultimately led to the weakening of Netscape, and its subsequent acquisition by AOL.  Economides [149] 

uses an analytical model to show how it may be in the best interest of a dominant firm to raise the costs 

for rivals to produce complementary goods.  He also shows why a firm may wish to degrade the 

performance of its own product when it is bundled with the product of another firm.  Perhaps the reader 

has experience using Microsoft's Internet Explorer or Netscape's Navigator browser.  There often are 

subtle incompatibilities that force the issue of browser choice by the user.  One example is inoperable 

plug-in content for Netscape-developed Web pages with Internet Explorer and inabilities to translate 

XML within Netscape, due to the lack of an XML parsing engine.  

Riggins, et al. [316] show that in the presence of network externalities for a buyer, suppliers have an 

incentive to delay entry into a market with network externalities.  They do so until the value of joining the 

network is significantly greater to the buyer firm due to the externality.  Thus, it is difficult to entice 

suppliers to join a network that benefits only the buyer.  Finally, Dewan, et al. [139] present results that 

indicate the value of adopting a single, firm-wide standard actually decreases as the size of the firm 

increases. 

Suggested Directions for Future Research.  Although network externalities are widely discussed in 

the economics literature, there remains much room for the development of new theory in Internet-related 

settings. We provide a high level suggestion for future research, but the interested individual can look at a 

wide variety of specific EC contexts to target the development of valuable theory. 

(1) Expand on the Current Understanding of How Network Externalities Affect EC Settings.  

As the study of EC and the related technologies matures from generic examples to specific instances of 

applications, there is a need for additional research on where network externalities exist and how they 

impact the actors that are involved.  For example, Kauffman, et al. [219] examine network externalities in 

the adoption of shared electronic banking networks by banks; they show that the network externality 

value primarily accrues to banks.  More recently, Prasad and Harker [312] examine adoption of Internet 

banking services by consumers.  In this instance, the externality accrues to consumers, rather than the 
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producers of banking services.  In both cases, the presence of network externalities affects the value that 

banks and consumers can obtain from their involvement.  Future research should address how the 

bargaining power and positioning of these kinds of players, each with heterogeneous perceptions of 

network value, influences adoption.   

Similarly, future research needs to be directed toward understanding the differences between direct 

externalities, where larger networks generate greater utility simply by virtue of their size, and indirect 

externalities, where the size of the network generates utility only through some other critical aspect of the 

overall business process.  For example, fax networks generate utility for users based on the number of 

other fax machines with which one can communicate.  On the other hand, a buyer network generates 

utility for members via a reduction in price, which is only indirectly related to the number of members. 

ECONOMIC ANALYSIS OF BUSINESS PROCESS ISSUES IN EC 

In this section of the article, we will review electronic data interchange (EDI) issues, the governance 

and location of transactions, the valuation of EC technology investments and the spectrum of business 

models associated with EC.  EC technologies have fundamentally altered the capabilities of firms to reach 

their customers in an “anytime, anyplace” way, now adding the “anyhow” way of mass personalization.  

They have also altered the definition of what it means to “sell” goods and services in the marketplaces, 

and to “transact” with customers.  For example, even though observers have joked that “on the Internet, 

nobody knows you’re a dog,” the reality increasingly is that the Internet is coming to be dominated by 

business process-focused “greyhounds” whose process revamping work aims to maximize the capture of 

potential business value.5 These firms view the engineering of the supply chain-related business processes 

as being just as leveragable from a business value standpoint as the new Internet-based transaction-

making processes that customers experience.   Table 4 provides an overview of representative references 

and the leading findings from the research issues that we review at this level of analysis.  (See Table 4.) 

                                                 
5 Based on an interview and discussion with Simon Foster, CEO (and Head Delivery Boy) at SimonDelivers.com, a 
Minnesota-based home delivery grocery service, February 12, 2001.  Foster’s company provides time-minimizing 
food shopping services, coupled with competitive pricing enabled through innovative supply chain and just-in-time 
inventory management, which helps the firm to minimize inventory holding and transshipment costs. 
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Table 4.  Business Process Level Issues: Representative References and Findings  

ISSUE AREA REPRESENTATIVE 
REFERENCES 

REPRESENTATIVE FINDINGS 

Electronic data  
  interchange 

Riggins and Mukhopadhyay 
[315]; Seidmann and 
Sundararajan [332]; Lee, et al. 
[253]; Truman [365] 

Who benefits from EDI and exactly what the 
benefits are remain unclear.  Until buyers and 
suppliers in EDI supply chain relationships 
understand the sources of value, it is difficult to get 
either to participate or to appropriately invest.  
Thus, new models and theoretical perspectives on 
how to achieve the appropriate level of investments 
in B2B infrastructure are required. 

Governance  
  and the  
  location of  
  transactions 

Malone, et al. [275]; Bakos and 
Brynjolfsson [35]; Bakos and 
Nault [42]; Subramani and 
Walden [350] 

Transaction cost economics proposes that EC will 
lead to a reduced number of suppliers.  Incomplete 
contract theory suggests that incentives for 
suppliers are constant as a function of IT, resulting 
in a move to fewer suppliers.  The current research 
has yet to fully understand the situational specific 
of transaction governance. 

Valuation of    
  EC  
  technology  
  investments 

Hitt and Frei [197]; Benaroch and 
Kauffman [59]; Dai, et al. [129] 

Because of technological and standards 
uncertainties in the EC environment, traditional 
valuation methods fall short.  As a result there is a 
call for new methods, including the modeling of 
competitive necessity and real option valuation.  
However, there are still many EC-related problems 
that have not been fully explored in terms of IT 
value. 

EC business  
  models 

Timmers [362]; Chang, et al. 
[83]; Chircu, et al. [98] 

Business models in the EC environment are 
different from those of traditional business, and 
current research aims to understand what types of 
business models are the most effective in a variety 
of competitive and market conditions. 

 

Electronic Data Interchange (EDI) Issues 

Description of Issues and Business Problems .  The main issue in this area that firms need to address 

is how to encourage adoption of EDI.  This is motivated by who receives the benefits and who bears the 

risk of EDI adoption. The business process level also is where interorganizational systems (IOSs ) began 

during the 1980s, with such famous cases as SABRE and American Hospital Supply.  These firms turned 

their ISs outward to include other organizations and to build IOSs for increased strategic interlock and 

efficiency.  Today, many firms are beginning to use the Internet in much the same way.  However, 

because the Internet is much younger in technological terms and technological innovation is proceeding at 

such a rapid pace, many senior managers are no longer ale to discern among clear choices for building 

B2B transaction-making infrastructure.  This is unfortunate, since there is so much money to be saved, 

and value to be gained through process improvement this way.  In this section, we will examine such 
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issues as traditional and Web-based electronic data interchange (EDI), and the performance effects of 

IOSs, and suggest what some of the next steps in research might be.   

Recent Research.  The business process literature is rich with studies on EDI, going as far back as 

the work of Emmelhainz [151], among others. There is also a significant amount of work on EDI that has 

appeared in the IS literature; see Swatman and Swatman [353] or Galliers, et al. [160] for earlier reviews, 

or Riggins and Mukhopadhyay [317] for a more recent review of the research.  In addition, there is a 

significant amount of research associated with IOSs that is relevant to our consideration of EDI and other 

B2B network capabilities.  For example, Venkatraman and Zaheer [376] examine the effects of IOSs on 

the performance of independent insurance agents.  The authors find that the introduction of an integrated 

IOS facilitates the generation of additional policies, but find no effect on business performance.  Zaheer 

and Venkatraman [409] expand on this finding by modeling the process of electronic integration.  They 

find that, properly administrated, an IOS can bring about the benefits of a hierarchical organization while 

still retaining high-powered market incentives. 

One of the focal themes in the EDI literature is who benefits from EDI adoption, which continues to 

be an important question to answer as we move into B2B EC.  Findings related to technology adoption in 

the EDI literature assist our understanding of a variety of related EC phenomena, especially in terms of 

appropriability of the benefits.  Iacovou, et al. [203] recognize that the value of EDI to larger firms is 

limited because small firms are less likely to adopt.  They build a framework for understanding EDI 

adoption by small firms based on IT competency, pressures to adopt, and perceived benefits.  Lee, et al. 

[253] study EDI benefits from the point of view of the partner firms, rather than the champion firm of an 

EDI solution.  They show that EDI used for continuous replenishment processes increases inventory 

turnover and reduces stockout, even after controlling for exogenous variables.  Adopters, such as grocery 

warehousers in this case, achieved increased operational efficiency as a result of EDI.  Seidmann and 

Sundararajan [332] use game theoretic models to show how buyers are able to capture the majority of the 

benefits of EDI.  Buyers supply inventory information that is strategically valuable to suppliers.  They 

argue that the threat of sharing information with another supplier may result in a potential loss to the 

supplier of both the buyer as a consumer, and value associated with the point-of-sale data of the buyer.   

Another important thread in the literature relates to adoption costs and risks. Truman [365] tests the 

hypothesis that different types of EDI strategies lead to reduced costs.  He finds the EDI did not reduce 

costs, especially for firms with little market power.  He proposes that the reason for this is that an EDI 

system must be run in parallel with a manual system, if even a single supplier is not EDI-enabled.  Thus, 

rather than harnessing the capabilities of IT, EDI often just adds another layer of system costs to the 

organizational infrastructure.  Bakos [32] also contributes to this perspective in a strategic examination of 

IOSs.  He finds that such systems can decrease response time, thereby improving interorganizational 
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communication.  However, they can also reduce search costs, thereby reducing a seller’s monopoly power 

in a market.  Bakos also suggests that the high costs associated with developing IOSs may enable 

significant economies of scale, especially where the market is characterized by an oligopoly of IOS-

capable intermediaries.  Benjamin, et al. [61] find that EDI is not a source of strategic advantage, and that 

the main benefit is long term cost savings.  

Suggested Directions  for Future Research.  Although Internet based EDI is predicted to displace 

traditional EDI, we know from past experience that the transition is likely to be slow.   Further, the 

change in the medium, from private lines to public networks, will not completely transform the nature of 

EDI.  We identify several useful directions for future research in this area. 

(1) Identify the Business Value of EDI Based on Broader Stakeholder Assessments.  Gebauer and 

Buxmann [162] point out that it is not always clear to whom among the investment stakeholders the 

benefits of EDI will accrue.  As a result, pre-investment estimation of the business value of EDI and 

subsequent measurement of the benefits deserve more attention in research.  A number of authors (e.g., 

Hoogeweegen and Wagenaar [199]; Hoogeweegen, et al. [198]; and Giaglis, et al. [163] have developed 

tools to estimate bottom line savings from EDI, so some of this work is already under way and it appears 

promising.  The basis for Hoogeweegen and his colleagues' proposed tool is the tangible benefits from 

improved communication.  Even though their approach only estimates a portion of the benefits that arise 

from EDI investment, nevertheless it is proving to be valuable to at least forty Dutch organizations.  

Giaglis, et al. [163], in contrast, have proposed dynamic computer modeling as a means to evaluate the 

benefits of EDI. 

(2) Model How the Internet Will Change the Nature and Value of EDI.  Internet-based EDI is 

another major area for research that is motivated by the rapid pace of change that we see occurring in the 

marketplace.  There has been a recent upsurge in interest in bringing Internet technologies into B2B 

trading community contexts.  For an overview of the issues in this area, see Lucking-Reiley and Spulber 

[266].  Some of the most prominent new ventures in this area include IBM’s Business Intelligence 

activities, i2 (www.i2.com) and SPS Commerce (www.spscommerce.com), among others. Today, there is 

a new generation of application technologies that power online exchanges, Web-based ordering and 

invoicing, new protocols for document sharing, the facilitation of business intelligence, and store-and-

forward via the Internet in lieu of via value-added networks (VANs).  As a result, there is an increased 

impetus to reexamine the economics of EDI in light of the new technologies.  Johnston and Mak [205] 

argue that the new technologies do not simply change the costs, instead they change the opportunity set 

for the creation of value by enabling any-to-any network connections, involving large and small, and 

sophisticated and unsophisticated trading partner. The work of Riggins and Mukhopadhyay [319], who 

also examine Internet-based EDI, represents another highly promising direction.  They show that the risks 
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of adoption are not changed by a move from proprietary EDI to Internet-based protocols.  This is good 

news for industry decision makers, and encourages researchers to use some of the general theoretical 

approaches that are already well understood in other research contexts.   

Governance and the Location of Transactions  

Description of Issues and Business Problems .  One of the interesting themes in economics is the 

theory of the firm, and related attempts to measure the boundary of a firm.  This becomes an important 

issue in the design of IOSs, and EC especially, as the new technologies naturally blur this boundary.  It is 

important for firms to understand how they can extract both the benefits of close integration and the high 

power incentives of less-than-complete integration. 

Recent Research.  Though the early work of Malone, et al. [275] predicts that IT will lead to an 

increase in the number of suppliers due to a reduction of transactions costs, more recent research refutes 

that hypothesis.  Benjamin and Wigand [62] propose that rather than be bypassed, links in the value chain 

will increasingly use IT, enabling the firm to add value to its core competencies.  The desired result is 

greater coordination among different parts of the organization which, although transparent to the 

consumer, will create perceptible value and greater willingness-to-pay.   

Barua, et al. [51, 52] consider how firms evaluate potential suppliers in the presence of technology.  

They use an economic model in which IT decreases the cost to evaluate one firm, but simultaneously 

increases the number of firms that may be evaluated.  They show why screening and evaluation are 

especially important in a market with a large number of suppliers, because the range of quality of 

suppliers is much wider.   The implication of their results is that it is appropriate to reduce the potential 

number of suppliers to a small pool, rather than evaluate the range of choices available in the market for 

each transaction.  Snir [342] looks at the design of marketplaces for IT services.  One of the important 

considerations in this type of marketplace is that lower bidding costs will tend to increase the number of 

IT suppliers entering bids.  This causes two problems.  First, the number of bids a buyer must evaluate 

becomes laborious.  Second, the quality of bidders decreases because low quality suppliers are no longer 

kept out of the market by having to pay a high cost when they have a low probability of success.  Snir and 

Hitt [343] empirically investigate this claim in exactly this type of market.  They find that the willingness 

of buyers to participate is only weakly increasing in the number of suppliers bidding.  They attribute this 

to the negative effects of lower quality and greater evaluation costs tempering the benefits of lower price 

achieved through greater numbers of bidders. 

Other findings in this area have been obtained through the application of the theory of incomplete 

contracts [171, 193].  Bakos and Brynjolfsson [35], for example, use this theory to show that, contrary to 

earlier suggestions, the optimal number of suppliers for a firm is not heavily influenced by IT.  Though 

transactions costs do fall in the presence of IT, buyers still must commit to a small number of suppliers.  
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This will ensure a high level of investment in process improvement on the part of the sellers, which is 

sure to benefit their buyer.  Another related use of the theory of incomplete contracts is with respect to 

ownership in electronic networks. Bakos and Nault [42] show that, in the absence of an indispensable 

asset or an indispensable participant, sole ownership is a sub-optimal ownership structure.  This implies 

that joint ownership of networks should occur in the future.   Banker, et al. [43] offer an interesting twist 

on incomplete contract theory; they propose that the application of IT actually increases contract 

completeness. 

Suggested Directions for Future Research.  There are also a number of promising directions for 

further research in the area of organizational design, and governance and transaction location in the 

presence of EC technologies and the Internet.  The reduction in communications costs associated with the 

use of EC technologies will help researchers more clearly understand transactions costs problems such as 

opportunism and incomplete contracting. 

(1) Validate Governance Theories for the Business Environment of EC.  One of the 

distinguishing characteristics of all of the papers mentioned in this section is that there is no empirical 

validation of the theories they discuss.  Although transaction cost economics is well validated in other 

literatures, incomplete contract theory has been tested in only the most cursory manner.  For the theory of 

incomplete contracts to be a viable theory for IS, there needs to be rigorous empirical testing.  Subramani 

and Walden [350] take a step in this direction.  They propose and find weak support for the idea that pure 

play Internet firms will tend to benefit more from B2B EC initiatives than traditional brick-and-mortar 

firms, because the Internet only firms have a smaller partner base, which encourages partner investment.   

(2) Identify Value Propositions of Governance for Buyers and Suppliers, and Large and Small 

Firms.  Another area that needs to be addressed is the effect of the emerging networks of B2B EC on the 

optimal selection of buyers by suppliers.  As we illustrate in this section, the literature generally addresses 

the question from the point of view of the buyers; however, there are many markets that are characterized 

by just a few buyers as well as just a few suppliers.  The perspective that incomplete contract theory 

offers, for example, suggests that there might be competitive advantage for a supplier in selecting a small 

pool of buyers in which to make specific business process investments.  But often the market that a firm 

faces will have very few buyers and many sellers (e.g., the automobile manufacturers, the large 

department stores chains, the leading large-scale national electronics retailers, and so on).  In this context, 

it is not clear how relatively small suppliers will be able to effectively exploit EC-related technologies to 

be any better off in identifying a larger number of potential buyers.  Nor will it be obvious for them how 

to optimally invest in their IT infrastructure for the Internet, given that they can mount such little market 

power.  Indeed, the Internet will make the competitive landscape even tougher for them. 
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(3) Identify How EC Impacts a Firm’s Internal Market Structure.  Related to our discussion to 

this point is yet another direction for research on governance: how EC technologies will change the 

governance structure inside of a firm [184].  Internally, firms can arrange themselves in a variety of ways.  

So just as EC technologies can change transactions costs in markets, they should also do so in hierarchies.  

Thus, it is likely that the internal organization of firms will be reshaped by the introduction of EC 

technologies. 

(4) Develop Theory to Explain the Nature of Firm Resources in Internet Markets.  Finally, it 

should be noted that the governance question is a moot if production that is external to the firm does not 

beat internal production.  The governance literature offers little guidance on the nature of the resources 

that allow the external firm to be better than internal production.  Theorists usually appeal to economies 

of scale, or some unspecified resource.  However, as the activities firms become more focused, it is 

necessary to identify the exact nature of the resource that an external firm controls that makes market 

governance a viable option.  Moreover, since EC often involves the interactions of many separate firms to 

deliver such services as Web site development, database management, product warehousing, fulfillment, 

and customer relations management, we may find that dyad-based governance theories fall short.  This 

will open up new opportunities for analytical and conceptual modeling, and building new theory. 

Valuation of EC Technology Investments 

Description of Issues and Business Problems .  The Gartner Group [141] estimates that firms 

establishing EC sites spend $1 million in the first five months, and as much as $20 million to make their 

sites viable on the World Wide Web. The hardware and software costs are considerable too.  An 

examination of the annual reports of e-commerce companies reflects the magnitude of these costs. For 

example, Amazon's annual report for 1999 reflects assets of $187 million listed under “Computers, 

Equipment and Software,” up from $35 million in 1998.  The figures for BarnesandNoble.com were $56 

million in 1999, more than double the $22 million spent in 1998.  Even a relatively small firm like the 

unsuccessful CDNow listed more than $19 million in computer equipment 1999, up from $7 million in 

1998.  Thus, it is clear that these enormous investments need to be justified on the basis of the value they 

create. 

Recent Research.  The traditional method of IT valuation has been to use net present value (NPV) 

analysis.  However, NPV fails to recognize the kinds of organizational learning and project adjustments 

that can be made over time, as well as the extent of the managerial uncertainty that characterizes the 

rapidly changing environment of EC technologies.  A number of authors have recognized the potential for 

applying option pricing theory from Finance in this context (e.g., [142, 244]).  In the IS literature, 

Benaroch and Kauffman [59, 60] provide the theoretical and practical basis for applying real option 

methods to various kinds of investments in IT.  Dai, et al. [129] use option pricing analysis to analyze 
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investments in middleware, which make possible some of the infrastructures that firms put into place for 

their EC operations. They show that much of the value generated by such projects comes from the 

development of add-on applications.  They also examine such applications as XML and data mining, 

which are viewed as value-bearing, but risky.  Noe and Parker [298] use a complex options model to 

explain the tremendous valuations of Internet firms.  They contend that because the Internet is a winner-

take-all marketplace, firms can be viewed as options on the entire market.  To this they add the idea that 

the returns are not necessarily log-normally distributed (as standard options models assume), to help 

explain the value of advertising to Internet start-ups. 

Subramani and Walden [349, 352] use the event study methodology to measure the returns to firms 

from pursuing EC initiatives.  They find that capital markets award significant abnormal returns to firms 

announcing EC programs. Although the returns to brick-and-mortar firms are similar to those for pure-

play Internet firms, the returns to B2C initiatives are greater than those to B2B initiatives.  Similarly, the 

returns to EC announcements involving tangible products are much greater than the returns to firms for 

announcements focused on digital products.  Agrawal, et al. [4] take this research a step forward.  They 

examine the returns to EC firms from the announcement of new sourcing decisions.  The authors find 

support for the hypothesis that capital markets reward firms for undertaking the correct sourcing decision 

based on transactions cost analysis, and learning distance theory.  Further, they find that markets punish 

firms, by devaluing their stock, for undertaking the wrong sourcing decision. 

Suggested Directions for Future Research.  Valuation of IT investments has always been difficult 

because the benefits are often intangible and are widely spread across not only the entire firm, but the 

entire supply chain.  The introduction of EC technologies will not change this, and in fact, will make it 

more difficult to value IT investments, as it will spread the benefits further along the supply chain and to 

consumers.  Thus, a good theoretical basis for valuing such investments becomes doubly important. 

(1) Develop Theory to Differentiate Between Competitive Advantage and Competitive 

Necessity:  Today, it increasingly is the case that IT is a basic requirement for a firm to continue as a 

competitive player in the marketplace.  Unfortunately, competitive necessity generates no tangible benefit 

for a firm other than allowing it to keep its customers.  Hitt and Frei [197] evaluate the sources of value in 

online banking in this vein.  Their findings indicate that although online banking results in value to some 

consumers, the primary source of value stems from the increased ability that banks obtain to retain their 

customers.  This leads them to conclude that rather than acting as a means of increasing firm value, EC 

capabilities already have become a competitive necessity in some industries.   

A similar perspective is shared by Chircu, et al. [105], who write that having Internet-based travel 

and hospitality reservation systems has rapidly become a competitive necessity among the leading travel 

agencies in the United States.  Clearly we need to develop new models that consider IT as a strategic 



 

 

46 

necessity, rather than a profit generator.  This theme is illustrated briefly by Dewan, et al. [135], who 

model product customization as a prisoners dilemma, where either firm is better off investing in 

customization capabilities regardless of what the other firm does, but if both firms make the investment, 

then neither derives benefit.   

Davern and Kauffman [131] distinguish between the potential value and the realized value of IT 

systems in business process contexts.  They point to the importance of conversion effectiveness, as Weill 

and Olson [386] did earlier, to indicate the role of the managerial and political environment within the 

firm in inhibiting or enhancing value appropriation. This perspective is applied in other EC-related 

contexts.  These include traditional ticketing distribution channels in airline reservations [146] and 

Internet-based corporate travel reservation systems [102].  Thus, the challenge remains to understand 

exactly how, or even if, the use of EC technologies for business processes create value for a firm. 

EC Business Models  

Description of Issues and Business Problems .  Another important issue at the business process 

level is the creation of firm technical infrastructure to support the redesign of business in light of the 

Internet.  Traditional firms with traditional technology-based operations are finding it difficult to rapidly 

adjust their thinking and their software development discipline to match the speed of delivery that is 

required on “Internet time.”   As a result, we see a growing importance for true “solution providers” 

among a new breed of technology and systems consulting firms, and a move away from technical 

solutions that require a long gestation period within the organization before they can produce value.  

Indeed, the issue of business value is a crucial one now, because the requirements for bringing a 

traditional business to the Internet are so significant and costly for the firm, unlike in the early days of EC 

when just a presence on the World Wide Web was commitment enough.  As the complexity of the 

technologies that power EC grow, so does the complexity of the decision that a firm must undertake.  

This determines what strategic approach to take with its technology investments, which standards to build 

around, which vendors to go with, and how to organize development to deliver in time to catch the 

market. 

Recent Research.  It is still too earlier to be certain of the types of new business models that will 

arise as a result of EC.  Timmers [362] provides an overview of current European EC business models, 

classified in a framework based on degree of innovation and functional integration.  A common business 

model, involving firms that give away freebees in exchange for consumer data, is evaluated by Chang, et 

al. [110].  The authors argue that this type of model will be difficult to sustain as questions of privacy 

move to the forefront of the EC agenda.  Similarly, Anckar and Walden [12] find that though non-

professionals have difficulty finding the best travel ticket prices, they are still favorably disposed to the 

use of the Internet for making travel arrangements, suggesting room for both human and computer travel 
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agents.  Chircu, et al. [98] provide experimental results that show the importance of trust, user expertise 

and transaction complexity in mediating user satisfaction and performance with Internet-based travel 

reservation-making.  Chircu and Kauffman [97] consider the adoption of electronic business models by 

users in corporate travel reservation operations.  They find that individual effects are far outweighed by 

organizational effects, suggesting that high level adoption decisions are more important than the lower 

level decisions associated with the specifics of implementation. 

Suggested Directions for Future Research. We expect that additional research on EC business 

models will provide new managerial perspectives on technology-led strategy and business performance. 

(1) Seek to Understand Exactly How Business Models and Performance Are Changed by the 

Internet.  Perhaps the unifying theme in research on business processes affected by IOS and EC 

technologies is how to “get it right” in the midst of all of the changes that are occurring.  The idea is to 

understand the new technologies, their capabilities and limitations, and lay out a way to apply this to 

current business processes.  Early work by Hammer and Mangurian [188] addresses just this issue, and 

provides a framework for understanding the primary areas of impact of IT.  The authors posit that IT will 

lead to a compression of time, a removal of geographic restrictions, and a restructuring of 

interorganizational relationships. Riggins [315] expands this framework.  He adds the concepts of 

interaction and product to the time, distance, and relationship ideas from Hammer and Mangurian [188].  

The interaction component is a measure of how businesses interact with their customers, a process which 

has been expanded by the advent of the Internet and World Wide Web-based computing.  In addition, 

technology has enabled entirely new classes of products, the nature of which must be considered in the 

strategic planning of firms.  Other researchers have turned the tables and ask not how can business adapt 

to the Internet, but how can the Internet be adapted for business [19, 23, 246].  They present a framework 

and prototype implementation for enterprise computing based on Internet technology.  Clearly, much 

remains to be done. 

(2) Formulate a Basis for EC Business Models That Can Offer Sustainable Competitive 

Advantage.  A popular Internet-related business model is the click-and-mortar firm, a traditional firm 

that embraces the Internet as a way to enhance its current business model.  This approach goes beyond 

simply setting up a Web site and an online store.  The click-and-mortar firm actively integrates the Web 

and its traditional channel into one cohesive business model.  Aksen and Altinkemer [6] address some of 

the issues that are specific to this change.  Their research questions focus on the choice of how to 

optimally handle the delivery of goods to both storefronts and individuals based on time priority.  As of 

yet the authors’ research is unfinished, but it promises to produce interesting results.  However, greater 

opportunities lie ahead, when efforts are made to formulate a more solid theoretical basis for how 

Internet-based businesses can create sustainable competitive advantage in this new delivery channel. 
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ECONOMIC ANALYSIS OF MARKET LEVEL ISSUES IN EC 

In this section, we will discuss intermediation and disintermediation, physical and electronic markets, 

electronic auctions, network externalities in digital markets, market design and trust. The market level of 

analysis is by far the most well studied area of EC.  The fundamental business problem at this level is that 

electronic markets have characteristics that are different from traditional markets, and it is not always 

clear how these differences will affect market performance, or how traditional markets will perform 

relative to them.  The literature on electronic markets is firmly built on a foundation of economic theory, 

as it is concerned with the mechanics, performance and value of markets.  For examples of this 

perspective, the interested reader should see Kemerer’s [227] collection of articles on information 

technology and industrial competitiveness.  Another useful reference is by Smith, et al. [340], who offer 

an extensive overview of digital markets, and the literature that informs our current understanding of 

them. Table 5 provides an overview of some of the representative references and findings to orient the 

reader to this area of the literature. (See Table 5.) 
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Table 5. An Overview of Market Issues, Representative References and Findings 

ISSUE 
AREA 

REPRESENTATIVE 
REFERENCES 

REPRESENTATIVE FINDINGS 

Intermediation Bakos [32]; Bailey and Bakos 
[30]; Clemons and Weber 
[118]; Clemons and Hann 
[114]; Chircu and Kauffman 
[99, 104]; Croson and 
Jacobides [124]; Nault and 
Dexter [293] 

Early work posited that IT would lead to 
disintermediation.  However, more recent work 
shows that IT leads to a fragmentation of the 
value chain, resulting in greater opportunities for 
intermediaries.  Thus, intermediation and 
disintermediation depend on the market context, 
and predicting the market outcome is a more 
difficult question than was originally thought. 

Physical and  
  electronic  
  markets 

Bakos [33, 34]; Brandtweiner 
and Scharl [71]; Choudhury, 
et al. [109]; Lee and Clark 
[252]  

Technology enables electronic markets to be 
different than traditional markets, by breaking 
down boundaries on spatial on temporal 
location, as well as by providing for 
computational complex products to be traded in 
real time.  This leads to different behavior on 
behalf of market participants. 

Electronic  
 auctions 

Bapna, et al. (1999a, 1999b); 
Beam and Segev (1998)[55]; 
Klein [239]; List and 
Lucking-Reiley [260]; 
Lucking-Reiley [263]; Parkes 
[306]; Vakrat and Seidmann 
[369]; Van Heck and Ribbers 
[372] 

A tremendous body of economic literature 
examining the theoretical underpinnings of 
auctions exists.  However, the Internet makes 
“armchair” bidders possible, so that the 
assumptions of rationality are more 
questionable.  The availability of data makes 
electronic auction markets a perfect venue for 
testing the behavior of uninformed bidders, who 
it seems exhibit different behavior than theory 
predicts.  More recently, the research has moved 
in the direction of understanding how to design 
combinatorial auction mechanisms. 

Network   
  externalities  
  and  
  market  
  efficiency  

Bailey [29]; Gowrisankaran 
and Stavins [167]; 
Economides [147]; Kauffman, 
et al. [219] 

Network externalities change everything.  In the 
presence of network externalities, the size of the 
market matters, and thus firms may exhibit 
interesting behavior, such as subsidizing 
competitors, to maximize market size. 

Design of     
 electronic   
 markets 

Bakos et al. [41]; Clemons 
and Weber [118]; Kambil, et 
al. [211]; Lee and Clark [251]; 
Weber [385] 

The underlying structure of the market impacts 
the outcomes of the market participants.  For 
example, screen-based trading may remove 
valuable market information for both 
institutional and individual investors because the 
trading process is hidden. 

Trust Ba, et al. [24, 25]; Ba, et al. 
[22]; Kauffman and Wood 
[224]; Lee and Yoo [249]; 
Walden [379]; Westland [392] 

Trust drives whether electronic transactions take 
place.  E-markets hide valuable information 
about the trustworthiness of the participants. So 
it is often necessary to use non-traditional 
methods to assure trust, such as a third party 
trust provider, for social interaction.  However, 
not all methods proposed for trust provision 
work equally well, so research remains to be 
done to see what really works. 
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Digital Intermediation, Disintermediation and Reintermediation 

Description of Issues and Business Problems .   What will the markets of the future on the Internet 

look like?  Few people know the answer to this question, yet it will be crucial for senior managers to be 

able to create effective corporate strategy, in spite of the many changes that occurring.  In many ways the 

Internet economy took everyone by surprise, with firms like Amazon.com displacing traditional 

intermediaries, and firms like eBay establishing a position where no intermediaries previously existed.  

This sudden appearance of new and powerful intermediaries has created pressures for change in the 

structure of a number of industries, and senior managers at traditional firms have had to scramble to 

transform their firms' business models to avoid being sidelined by their competition.  Jupiter 

Communications, for example, estimates that 94% of online sales come at the expense of brick-and-

mortar businesses [399]. Will the DotComs be able to design the next generation of Internet-based 

systems that will support sustainable competitive advantage?  Will they seek out digital distribution 

partners or will they bypass traditional distribution channels altogether and sell direct to end-users?  Will 

they license appropriate technology, and be effectively able to reintermediate in their markets?  Or will 

the new competitors in the digital economy rule?  The practical problem that research in this area must 

solve is how to predict the shape of future markets involving intermediation. 

Recent Research.  An important topic in electronic markets is the study of digital intermediaries or 

“cybermediaries,” as Sarkar, et al. [329] referred to them in an early paper in this literature.  

Intermediaries act as brokers, middlemen, agents, and as facilitators of market transactions.  They play a 

critical role in markets that lack liquidity.  They can promote market participation, enable easier 

identification of counter-parties for prospective buyer and seller transactions, and improve the flow of 

information in the marketplace.  The original belief, however, was that electronic markets would 

eliminate the need for traditional intermediaries, and give rise to massive disintermediation [33, 275].   

However, the facts contradict the claims of the theorists about disintermediation, and add to our 

understanding of governance and the location of transactions in the presence of the capabilities of 

advanced communication technologies, such as the Internet, as we discussed earlier in this article.  Bailey 

and Bakos [30] look at thirteen case studies and find that new roles for electronic intermediaries have 

emerged, including aggregation, brokerage, trust provision, and information supply.  Aldridge [8] posits 

that the new roles for electronic intermediaries arise because IT allows for the fragmentation of the 

electronic supply chain, and points to a number of core competency areas for electronic intermediaries.  

Croson and Jacobides [124] also consider this fragmentation of the value chain.  They note that IT should 

lead to an increased number of agency relations resulting from outsourcing, and analyze how to use IT to 

manage the agency relationships inherent in EC.  Similarly, Clemons and Lang [116] observe that value 

creation generation for customers is becoming decoupled from revenue generation for the firm.  This 
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implies that industries traditionally separating the two, like the newspaper industry, are less impacted by 

EC than industries, like the music industry, that do not separate them.  Nault and Dexter [293] show how 

the ability of electronic markets to fragment value chains increases the optimal number of intermediaries.  

Specifically, the authors discuss how demand-generating intermediaries can exist independent of supply-

providing intermediaries in an electronic marketplace.  In their view, IT allows a finer separation of 

business processes, while reducing integration costs between those processes.  Thus, a wider range of 

highly specialized intermediaries is less costly to coordinate. 

Clemons and Weber [118] show that technological disintermediation is particularly problematic 

because the first members to leave a physical exchange are those who are paying the highest premium for 

participation in the exchange.  Thus, from the intermediary’s point of view, the most profitable consumers 

are the first to leave.  The authors propose that IT can be used to segment the market between informed 

traders and liquidity traders so that the liquidity trades might be charged less.  This would enable the 

market to retain them as customers.  Hendershott and Mendelson [195] also discuss the consequences of 

disintermediation of traditional financial exchanges by electronic exchanges.  They show how the market 

would be partitioned between traditional and electronic exchanges based on price, and immediacy of trade 

execution.  They find that in the early stages, an electronic exchange cannot provide the needed 

immediacy, but as greater numbers of individuals participate, creating a beneficial externality within the 

market, an electronic exchange can provide greater welfare than a traditional exchange.  

Clemons and Hann [114] examine the case of Rosenbluth Travel, a well-known international 

corporate travel firm that has been discussed in prior research on technology and organizational strategy 

[117].  Rosenbluth transformed its business focus and core value propositions, in response to the threat of 

disintermediation, divesting itself of highly successful leisure market business, in order to make a 

winning response to strategic discontinuity.  The transformed marketplace included new travel agency 

industry relationships, rebates to corporate customers, and commission caps and cuts imposed by the 

airlines.  The article’s primary contribution lies in its discussion of theoretical perspectives about why so 

few firms, in the face of the kinds of market transformation that the Internet brings, are able to recast core 

competencies and maintain success.      

Zaheer and Zaheer [410] use a resource-based view of the firm to explain how firms are able to 

succeed with fast-moving information-intensive B2B electronic networks, such as networks for financial 

currency trading.  They show that the market influence of a currency-trading bank is a function of the 

bank’s alertness, its ability to use information networks to expand the range of business-actionable 

information, and its responsiveness, or speed of taking action in response to what is learned.  Both 

alertness and responsiveness become more important in the fast-moving electronic commerce arena, as 

the Rosenbluth Travel case suggests, and both are influenced by IT skills. 
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Also focusing upon the changes that the Internet has wrought on the corporate and leisure travel 

services industry, Chircu and Kauffman [99, 100, 104] explore the conditions under which incumbent 

traditional intermediaries are displaced by the EC technology players, and then, over time, are able to re-

establish themselves as Internet-able, but not Internet-only intermediaries.  The authors refer to this 

process as reintermediation.  They suggest multiple bases for such changes.  These include the content of 

the product or service that is transacted, the extent of co-specialized assets that are at the disposal of the 

incumbent, the existing transaction costs, the role of expertise on the part of the intermediary, and the 

extent of the transaction uncertainty.  The authors formalize their analysis in an analytical model that 

explains electronic and traditional intermediation, as well as non-intermediated market outcomes.  These 

outcomes develop, according to the authors, through a process of individually rational firm-by-firm value 

maximization in the context of market-wide decision making about how to buy, sell and transact most 

effectively [103].   Finally, Chircu and Kauffman [101] examine the strategies that Internet intermediaries 

can use to defend their competitive positions in the marketplace in the face of reintermediating traditional 

firms. 

Suggested Directions for Future Research.  There is already significant interest in intermediation-

related phenomena that involve the application of the Internet.  We find the following directions to be 

especially interesting for researchers to pursue. 

(1) Develop Theory To Explain the Boundary Conditions for Effective Digital Intermediation.  

It seems reasonable to assume that some markets are ripe for disintermediation, while others will respond 

to EC with increased intermediation.  What is needed is a more rigorous, theoretical understanding of 

what market characteristics lead to intermediation, and what market characteristics lead to 

disintermediation.  In addition, as Chircu and Kauffman [100, 104] point out, much of the future action in 

the EC arena will not be focused upon disintermediation, but will instead emphasize the dynamics of 

hybrid forms of intermediation (including a blend of traditional and digital intermediation) and 

reintermediation, and how traditional firms will move back to the middle of their marketplaces.   

Another worthwhile direction for additional research on intermediation as it relates to Internet-based 

markets that can be informed by economic theory is the content and efficacy of intermediation.  There are 

a number of business environments in which an Internet-based market solution would seem to be the 

obvious next step, in terms of the content of the digital intermediation, the likely costs that can be saved, 

the benefits to the participants and the overall design of the business processes that are supported.  

Interestingly, however, there are numerous instances where the institutional details defy the logic of e-

market construction.  One such example is in the specialized medical products and healthcare services 

industry.  This industry, similar to other service industries, relies upon a complex network of dealer 

intermediaries who have long-standing relationships with hospital and medical offices, and the doctors 
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who run them.  The extent of subsidies and “perks” in this supply chain management context are 

significant, effectively blocking decision makers from availing themselves of the benefits of digital 

intermediation.  Evidently, the institutional aspects of market contexts that hold out potential for digital 

intermediation and disintermediation may be worthy of study, to understand the differential rates at which 

they are likely to proceed.    

(2) Build Theory to Characterize the Dynamics of Disintermediation in the Presence of 

Software Agents.  One important aspect of EC is that it is very consumer-driven.  Being able to transact 

on the Internet requires relatively large expenditures by the consumer.  The expenditures occur in the 

form of computing machinery, communications equipment and software.  With these in place, however, a 

large portion of the shopping process comes under control of the consumer.  Thus, another direction for 

research in this area that offers unexplored potential is related to the application of intelligent software 

agents in the role of digital intermediaries in electronic markets.  Although we discussed this earlier 

related to some of technical and design issues for software agents in markets, there are other non-

technical issues that are motivated by their role, relative to other non-digital intermediaries.   

Software agents and other powerful recommendation technologies that are applied to create 

intermediary-provided knowledge can change the dynamics of disintermediation.  For example, one 

specific idea is to model the impacts of software agents that bid and buy in electronic markets that also 

have human participants.   At present, the opportunities for such interactions are already with us to some 

extent, with shopping information aggregation intermediaries such as MySimon (www.mysimon.com) 

and DealTime (www.dealtime.com), among others, providing the capabilities of advanced search and 

comparison shopping, with very little effort on the part of the user.  This can be viewed as 

disintermediation of the middleman by a secondary customer-side infomediary, rather than by the 

producer, and it is not clear if the relationship dynamics are the same from this direction.  Thus, there is 

the impetus to build new theory. 

Once similar search and aggregation capabilities become available for dynamic price markets on the 

Internet (e.g., eBay’s and Amazon’s e-auctions), the next step will be to “send in the software agents,” 

allowing not just comparison shopping, but also agent-enabled comparison-based bidding across 

electronic markets.  In addition, when the new technological capabilities of the shopping information 

aggregators are combined with those for natural language processing and enhanced human interfaces to 

the World Wide Web (e.g., what we see with AskJeeves (www.ask.com)), one can envision a futurescape 

with information-providing and transaction-making software agents, who can be trusted to trade on the 

basis of a user’s transactional and deal-making preferences.   Next generation “digital butlers,” acting in 

the role of deal negotiators and traders, can be expected to exhibit a variety of interesting behaviors, and 

this will give rise to new interest in further exploration of the micro-level performance of intermediated 
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markets, and the intermediation solutions that emerge in the presence of software agents that span a larger 

chunk of the business process for Internet-based buying and selling.   

Differences Between Physical and Electronic Markets  

Description of Issues and Business Problems .  An important question that has been asked in the 

literature is how the electronic markets of the Internet are both similar to and different from traditional 

markets, such as the financial markets and regional auction markets [394].  Another issue is the 

identification of categories of market participants who might be particularly affected by these differences.  

This gives rise to another question: How do electronic markets increase efficiency over traditional 

markets.  In what circumstances will one be likely to outperform the other?  What theory can be used to 

make such a prediction?  And how would we know whether a given e-market design is robust to different 

kinds of trading activities occurring with different levels of interest in the market (e.g., single item 

transactions versus multi-item lots, markets with many buyers versus just a few, and markets with many 

sellers versus just a few). There are other consequences of the new technologies that also arise, such as 

the ability of e-market intermediaries to build their markets on such a large-scale basis with significant 

regional geographical critical mass, to blend electronic support with human support to facilitate 

transaction-making, and to uniquely support transactions that involve information goods.   

Recent Research.  Most observers believe that electronic markets exhibit characteristics that are 

different from those seen in traditional markets.  Thus, much of the initial research in electronic markets, 

beginning with an article by Bakos [33], was observational: it simply examined the various characteristics 

of electronic markets.  He argues that electronic markets provide a way to reduce buyer search costs.  He 

also evaluates the role of strategic characteristics of electronic markets, such as network externalities, 

economies of scale, and the extent of their operational uncertainties, to establish a basis for why electronic 

markets are significantly different from traditional markets.  Bakos [34] updates this analysis to make it 

inclusive of the Internet, and to suggest the lessons learned from the previous years.  The main additions 

are the concepts of customization and bundling of electronic goods.  Customization offers a way that 

firms can use to deal with the hyper-competitive environment on the Internet and distinguish their 

products. Bundling is a means of creating the greatest willingness-to-pay among consumers for various 

kinds of goods.  (We discuss this further in the Product Level section of this article). 

Another way of understanding electronic markets is proposed by Brandtweiner and Scharl [71].  

They recommend thinking about them in terms of an oriental bazaar.  The authors build an object model 

of an oriental bazaar, co-locating sellers of similar goods in proximity to one another.  They map this 

model into a generalized IT architecture that is necessary to operate an electronic market.  The authors 

point out that most current electronic markets require some form of market administration.  The role of 

such an administrator should be to create and enforce market rules of conduct.  This view of electronic 
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markets is consistent with the development of online malls, such as Coolshopping.com 

(www.coolshopping.com) and Excite Stores (www.excitestores.com).  

Lee and Clark [251] analyze the benefits and barriers to electronic market adoption.  They examine a 

number of mini-cases and argue that electronic markets increase the efficiency of information gathering, 

contract formation, and settlement.  However, a move to an electronic market increases uncertainty, and is 

difficult to establish if the sponsoring firm lacks the power to enforce change.  In a similar vein, a number 

of authors explore barriers to the appropriation of value from technology investments in electronic 

marketplaces.   

Some electronic market structures offer unique value propositions.  Choudhury, et al. [109] look at a 

market for aircraft spare parts with an electronic inventory locator service.  The market they study is 

interesting because it produces no price information, only location information.  This, nevertheless, is 

important to airline firms that wish to maintain their aircraft fleets for maximum availability for carrying 

passengers.  So they must know which suppliers have parts that are needed for aircraft maintenance, and 

where those parts are located in the supplier inventory system. The authors show that airline firms balance 

purchases to not only receive the best spot price, but also to facilitate long-term relations, which can 

reduce coordination costs over time.  The demand information from the airline firms benefits the suppliers 

in the market, because it allows them to more accurately forecast and respond to market demand.  Other 

sites such as MobShop (www.mobshop.com, previously Accompany.com) have operated a market that 

functions like a shopping club: as more bidders place orders the price of the items sold decreases [221].  

Suggested Direction for Future Research:  As EC continues to grow so will the implementation 

and use of electronic markets.  The future will bring new market forms, providing opportunities to build 

and explore new theories of market operation. 

(1) Construct Theory to Characterize Efficiency Problems in Electronic Markets.  A central 

hypothesis in the study of electronic markets is that they will increase efficiency [34, 275].  However, the 

empirical support for this assertion has not been conclusive [196].  Brynjolfsson and Smith [77], for 

example, find only mixed support for efficient electronic markets.  Although they report average prices, 

the standard deviation of prices between online and Internet book and music CD retailers is not 

significantly different. With a similar price focus in mind, Clemons, et al. [115] examine pricing for air 

travel between identical destinations.  They find that there are differences of up to 25%.   Lee [250] shows 

that automobile prices on Japan’s Aucnet are higher than at traditional auctions.  However, he attributes 

this to the attractive features of that electronic market, especially because buyers were willing to pay more 

for third-party audits of the quality of automobiles for sale.   

This discussion shows the need to define efficiency, be it speed, revenue, profit, or some other 

metric.  For example, Png, et al. [311] do not just look at the discount on a book, but at the difference 
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between discounts on best sellers and other books to compare the competitiveness of online bookstores to 

traditional bookstores.  This focus on relative pricing allows the authors to control for channel effects, 

because if there are true cost savings to online stores, it is possible to observe both a lower price and less 

competition.  Further, we need more rigorous examination of the economic impacts of efficiency.  Most 

economic models assume efficiency, and yet reach very different conclusions, so efficiency alone may not 

transform markets. 

Electronic Auctions  

Description of Issues and Business Problems .  We have recently seen many new and interesting 

auction-based business models emerge on the Internet, e.g., e-Steel (www.esteel.com), FreeMarkets 

(www.freemarkets.com), LiquidPrices (www.liquidprices.com), MuniAuction (www.muniauction.com) 

and more.  The main goal of an auction is to provide depth and liquidity for the trade items that are 

transacted, and the Internet allows much greater participation without regard to geography than we have 

even seen before.  eBay, the undisputed leader in this area, has managed to build and maintain over $10 

billion of equity value in this marketplace and continues to grow with other new and innovative ideas that 

create market liquidity (e.g., its recent announcement of an alliance with AutoTrader.com (www.ebay-

autotrader.com), to bring greater regional liquidity to the used car market).  Business models like this 

recognize the importance of network externalities and the need to achieve critical mass in the marketplace 

to be viable.  But they also reflect the recognition on the part of entrepreneurs who think they can win in 

business by transforming the playing field on which competition occurs.  The key questions are: How 

effective will electronic auction-based business models on the Internet be?  How will they work?  Will 

they converge towards standards for operation and functionality?  How much value will they create? And 

will they be fair places in which consumers and businesses can transact? 

Recent Research.  With the phenomenal success of eBay and the rapid growth in interest in e-

procurement in B2B EC, another area that requires a closer look is Internet auctions.  The purpose of an 

auction, in a general sense, is to get buyers and sellers together in one place to transact items that are not 

easily sold in a posted-price market.  The Internet allows the meeting place to be virtual instead of 

physical, thus reducing transactions costs, creating a basis for broader participation, and making higher 

levels of liquidity possible for trade items [264].  Participants can log on to a virtual auction site, while 

they are physically at home or work.  Because the cost of going to a virtual location is close to zero, the 

timing of an auction is not as critical, so that they may run for days rather than minutes.   

As a result, we have seen the emergence of an effective electronic market for used cars emerge in the 

United States (e.g., www.autotrader.com and www.ebay-autotrader.com, as we mentioned earlier), which 

runs over a period of days.  These markets emphasize the creation of critical mass in liquidity, all the way 

down to the city and state level.  We have also seen the development of flash auctions for popular low to 
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mid-price consumer goods.  Flash auctions are typically as short as 30 minutes in length, and are meant 

to draw interest especially among new buyers (e.g., Instant Auction (www.instantauction.com).  Further 

adding to the advantage of online auctions is that the job of the auctioneer is largely mechanical.  For 

many kinds of auctions, a computer system can act far more effectively as the auctioneer.  Indeed, a 

tireless computerized auctioneer can conduct millions of concurrent auctions. 

Beam, et al. [56] evaluate the Internet as an environment for business transaction negotiation. Beam 

and Segev [55] review the development of auction markets on the Internet from the time of their earliest 

appearance.  And Beam, et al. [54] identify the various roles of the broker in EC transactions. The auction 

literature is well established in economics, starting with William Vickrey's [377] paper in the early 1960s.  

His work was recognized with a Nobel Prize in economics, and today there are many subsequent 

references in the economics literature6.  Much of the IS literature on auctions involves introducing the 

previously unused theories from economics into the IS literature. One such example is the case study of 

Aucnet, the electronic used car market in Japan [250].  The author provides an overview of how auction 

intermediaries can increase market efficiency.  He argues that part of the value of Aucnet (discussed 

above) comes from separating the physical distribution of automobiles from their purchase. [382].  

Bidders in the auction are able to quickly view and bid for automobiles without having to be physically 

present at a time-consuming auction.   

Klein [239] outlines some of the economic motivations for auctions, and provided an overview of 

why auctions outperform posted-price markets.  Klein [238] assesses strategic advantages of Internet 

auctions for Lufthansa Airlines' online ticket auctions. Klein and O’Keefe [240] continued this work, and 

show that trust and quality are essential determinants of why auctions succeed or fail.  Van Heck and 

Ribbers [372] examine the transformation with electronic auction technology of the Dutch flower market, 

which is well known for using the falling price-first bid takes it mechanism.  The authors propose an 

exchange process model to show how electronic auctions are different from traditional auctions.  Kambil 

and van Heck [212] extend this exchange process model in a detailed case study of Dutch flower auctions.  

They proposed that IT enables a market to separate the physical processes, such as logistics from the 

informational processes such as search.  Separating these processes enables new markets to form using 

hybrid combinations of physical and informational processes.  However, as the authors caution, new 

markets are not likely to form where major stakeholders are made worse off than before.  Thus, while IT 

                                                 
6 An overview of the economics perspective on auction markets can be found in [241].  The interested reader should 
also begin with some of the following references, which lay the foundation for the theory of auctions in this field: 
[279, 322, 377].  The more advanced reader can look at: [80, 192, 285, 286, 291].  A useful bibliography of readings 
on this topic can be found at the following URL: www.agorics.com/~agorics/auctions/bibliography.html.  
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enables a wide range of new market models, market politics may limit the range of practical 

implementations. 

Lucking-Reiley [262] points out the enormous opportunities that exist for real-time economics 

research in the Internet auction context.  His research uses controlled experiments conducted via the 

Internet to verify a variety of theoretical perspectives on electronic auctions.  For example, in one paper 

Lucking-Reiley [263] examines sports cards auctions on USENET news groups before the existence of 

eBay to evaluate the qualities of an Internet-based market.  He finds that, contrary to theory, Dutch 

auctions result in a higher selling price than first price auctions on the Internet.  Lucking-Reiley [261] also 

manipulates reserve prices in an online auction and finds that setting a reserve price of zero results in 

higher expected profit than having some positive-valued reserve prices, but the effect is not significant.   

His research has led him to assert that bidders behave quite strategically online, anticipating the effects of 

reserve prices on other bidders.  This is an important new result in this area. 

Other authors have focused more narrowly on collectible coin auctions on the Internet.  For example, 

Lucking-Reiley, et al. [265] examine over 20,000 penny auctions on eBay.  As in Lucking-Reiley’s other 

research, they confirm that reserve prices increase the final selling price of an item, but decrease the 

probability of a sale.  Lucking-Reiley’s other important findings indicate that seller feedback ratings 

matter, and the number of days of the auction seems to matter.  With a somewhat different theoretical and 

modeling perspective on Internet-based coin auctions, Bajari and Hortacsu [31] find that the minimum bid 

is the most significant determinant of whether a bidder enters an auction.  They also show that bidders 

require a certain level of expected gain before they will enter an auction.  Katkar and Lucking-Reiley 

[213] offer a related insight in a different context from coins: that secret reserve prices make the seller 

worse off by lowering the probability that someone will bid on an item.  Hahn [183] looks at the system 

design characteristics of eBay auctions.  He finds that bidders cannot actually know whether an item has a 

secret reserve price until they view the page with the item listing.  Using counter data he shows that 

conditional on a bidder viewing the page where the information about the secret reserve price is available, 

the probability of bidding on an item is not influenced by reserve prices.  However, items with reserve 

prices do attract more visitors, suggesting that the quality of items with reserve prices is higher than the 

quality of items without reserve prices.    

A new area attracting significant interest is multi-item and multi-unit auctions.7  Engelbrecht-

Wiggans, et al. [152] and List and Lucking-Reiley [260] report that, while the high bids in multi-unit 

auctions were higher than in single unit auctions, second price bids were lower than in unit auctions.  

                                                 
7 The literature still has not standardized on terms in this area, and so sometimes multi-unit and multi-auctions are 
confused.  Multi-unit auctions involve multiple instances of the same trade good.  Multi-item auctions involve the 
sale of different trade goods. 
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Bapna, et al. [45, 46] also research issues associated with multi-unit auctions on the Internet.  They focus 

on the types of participants that are observed in such auctions.  They propose that there are three different 

types of bidders: opportunists, participators, and evaluators.  Opportunists are individuals who bid late in 

an auction for a very low-priced item.  Participators are those individuals who bid frequently in an 

auction, and seem to derive utility from the auction process.  Evaluators are individuals who have no clear 

strategy.  These individuals make large bids early in the auction.  Clearly, the evaluators are beneficial to 

the seller as they drive the price up either by overbidding and taking the trade good themselves or by 

causing participators to overbid them.  The authors find that the bid increment has a very large impact on 

composition of the bidding population.  Higher bid increments drive out the evaluators, and result in 

generally lower prices for items.  Bapna, et al. [44] extend this research to show how adoption of a 

second-price auction mechanism allows an Internet content provider to maximize profit under conditions 

of uncertain demand. 

Another relevant study is by Vakrat and Seidmann [369], who collected data for trade good prices 

from 473 Internet auctions.  They compare these data with other price data from traditional auctions to 

determine whether consumers were willing to pay different amounts of money for identical products, 

depending on whether they used a traditional or an electronic auction channel.  Their results show that 

consumers prefer electronic auctions of short duration and that the more expensive the item, the more of a 

discount the consumer will expect.  A second study by the authors [370], using data from 324 online 

auctions, is aimed at analyzing bidder arrival times.  The authors find that approximately 70% of bidders 

arrive during the first half of time the auction is open. They also report that higher minimum bids tend to 

result in fewer bidders.  Offering larger lot sizes for the trade items also results in an increased number of 

bidders. With the emergence of new data collection tools for Internet research and tracking, many studies 

like these become feasible to carry out. 

Suggested Directions  for Future Research.  The Internet offers many opportunities to explore 

electronic auctions and the experience that users have with them.  In this context, we recommend 

pursuing research in three different areas. 

 (1) Improve Our Understanding of the Operation of Multi-Item and Multi-Unit Auctions on 

the Internet.  Recently, there has been an increased interest in combinatorial auctions in which 

participants are interested in trading bundles of goods rather than individual items.  One of the first 

implementations of such auctions was Sears Logistics Services, a Sears subsidiary in charge of moving 

merchandise from vendors to distribution centers then to retail outlets.  The auction let independent 

trucking companies bid on bundles of delivery lanes.  Because trucking firms have to solve relatively 

complex resource allocation problems across geographical space, the ability to coordinate multiple lanes 

in a single bid generates significant surplus to be shared between the trucking firm and Sears.  This 
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auction mechanism saved Sears more than $84 million over a three-year period [248].  Additional 

research is needed so that all of the parties involved – buyers, sellers and market operators – can better 

understand the performance of markets in which multiple items and multiple units of the same items are 

on sale simultaneously. 

(2) Flesh Out the Computational Mechanics for Bundle and Combinatorial Auctions.   We 

believe that the computational issues that arise with respect to certain kinds of Internet auctions also 

represent an interesting direction for study.  To address the computational difficulties present in current 

combinatorial auctions, Parkes [306] develops the iBundle mechanism.  The basic idea of the iBundle 

mechanism is to use software to calculate the maximum allocation of products among various users who 

can bid on bundles rather than simply on individual items.  Bidders may have a valuation for a bundle of 

items that is quite different from their valuation for an individual item.  Moreover, different individuals 

may have different valuations for different bundles.  The contribution of iBundle is to use IT to quickly 

solve an optimal allocation problem that would be computationally infeasible for human agents in real 

time.  The way iBundle works is that each bidder can bid for any number of bundles, so a bidder can offer 

$50 for A, $75 for A and B, and $20 for B and C.  The iBundle software then calculates the combination 

of bundles that maximize total transaction value and notifies the bidders of the provisional winners.  The 

bidders are then able to make higher bids, and the process repeats until bidders are satisfied.  Parkes and 

Ungar [308] show that iBundle yields at least an order of magnitude computational improvement over the 

generalized Vickrey auction.  Additional research in this area should prove to be useful. 

(3) Develop a Deeper Understanding of the Human Side of Internet-Based Auctions.   Another 

area that is worthy of greater attention is the human aspect of electronic auctions.  Parkes, et al. [310] 

show how auctions can be designed to relieve the cognitive cost of participation.  Specifically, they 

examine the situation in which it is difficult for a bidder to calculate his valuation for an item, and they 

build an auction system, which allows bidders to specify a range of valuations.  Continuing that work, 

Parkes [307] shows that the auction format is an important consideration when bidders have difficulty 

forming valuations, and suggests that an ascending price auction is better in such a situation because it 

allows for continuous refinement of valuation by intelligent agents based on the bids of other agents.  

Finally, Parkes and Unger [309] build an auction design that mitigates strategic behavior, by adjusting the 

ending auction prices toward an equilibrium predicted by the bidding behavior.   In the years ahead ever 

more complex combinatorial auctions should be feasible in real-time as processing power increases and 

implementation algorithms become more efficient, leading to a blossoming of the combinatorial auction 

field. 

Even though the economics literature on auctions is well developed, the specifics of individual 

behavior within auctions have not been closely examined.  This may well prove to be a very important 
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direction for research in the auction literature because in the past auctions have been predominantly used 

by well-informed participants.  With the advent of the Internet, the reach of auctions has increased 

dramatically, and many participants have little or no formal knowledge of their mechanics and outcomes.  

For example, Mehta and Lee [282] show that inexperienced bidders on the Internet overpay by an average 

of 18.5% relative to expert bidders, implying that there ought to be serious concerns about bidder 

experience.  Barua, et al. [50] make a call for more empirical validation of the performance of electronic 

markets and Internet auctions.  They describe an experimental digital economy that they have created to 

observe the behavior of market participants, selling real goods, and services under controlled conditions.   

Rothkopf and Harstad [322] point out that actual individuals are very strategic in auctions, finding ways 

to bend the rules to increase their perceived benefit.  Wilcox [397] finds that as bidders gain experience in 

auctions they behave more like economic theory would predict.  Such research efforts stand to help the 

marketplace to achieve a deeper appreciation of the impacts on electronic markets on the Internet for the 

people and organizations that transact in them. 

Network Externalities, Market Efficiency and the Value of EC Activities  

Description of Issues and Business Problems .  Clarke [112] argues that the culture of the Internet is 

the driving factor of successful EC.  Armstrong and Hagel [13], in parallel with Clarke's view, posit that 

the network externalities generated by online communities on the Internet are among the main drivers of 

value in EC.  The bottom line for managers is that network externalities completely change the way a 

market functions, and as a result, it is also necessary for corporate strategic planners and leaders in the IS 

organization to build their plans on a somewhat different basis than before.  An excellent introductory 

discussion of the issues is found in Shapiro and Varian [335].  The authors focus largely on firm strategy 

choices to promote the profitability and success of products. However, their view reflects the extent to 

which market adoption and an installed base of users in a market tend to influence which players become 

dominant.  The related research literature on markets and externality effects is quite large, and we will not 

review it in detail here.8 

Recent Research.  A number of authors illustrate the market effects of an installed base of 

technology on the perceptions of the adopters of the technological innovation.  For example, Kauffman, et 

al. [219] propose a model that incorporates network externalities in the analysis of adoption of electronic 

banking networks.  The model reflects the relevance of the firm-specific and market-wide externalities on 

both the individual firm and the market, and the likelihood that the hazard rates of adoption for individual 

                                                 
8 The interested reader should see the following articles to develop a basic understanding of the coverage of the 
technical literature in economics in this area: [147, 156, 214, 215, 320, 324]. For a managerial view of network 
externalities see [216].  A useful bibliography of readings on this topic can be found at: 
raven.stern.nyu.edu/networks/biblio_hframe.html. 
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firms are heterogeneous. Dos Santos and Peffers [144] also study adoption of automated teller machines.  

They compare three different adoption models, and show that the marketing efforts of vendors act like a 

subsidy to the marketplace that will influence the extent of adoption of a technology.  Moreover, 

Economides [148] shows that it might be profitable for a monopolist to subsidize entry by competitors 

into the market in the presence of strong network externalities.  Bailey [29] provides an overview of 

interconnection agreements for the Internet. His main hypothesis is that network externalities arising from 

ISP customers’ ability to connect to content hosted by other ISPs is the primary source of value to the 

consumers.  Thus, interconnection agreements are an absolute necessity for ISPs.      

Because the theory of network externalities postulates that the number of users of a system is a 

function of the number of users of a system, there is an endogeneity problem in the measurement of 

network externalities.  Gowrisankaran and Stavins [167] develop a model that is robust to this 

endogeneity problem.  Their fundamental insight is that under the assumption of no externalities, a robust 

model can be formulated to measure externalities.  If the model measures externalities to be zero, then 

there is no endogeneity problem and the model holds.  However, if the model measures significant 

externalities, then the endogeneity renders the estimated size of the externality invalid, but the fact that 

the model fails to measure externalities as zero indicates their presence.  The essential idea is not to 

measure whether externalities are present, but rather to measure if externalities are absent. The authors 

use their model to control for technological change, price changes, and user preferences to show that there 

are strong externalities in the Federal Reserve Bank’s automated clearinghouse operations (where pay 

checks and social security benefits are dispersed, for example). They estimate the sources and strength of 

the externalities and show that the Fed does not internalize them.  This measurement perspective has 

ready applicability in EC settings on the Internet. 

Suggested Directions for Future Research.  Market level impacts of network externalities need to 

be more clearly understood and articulated.   One important area of understanding concerns how 

externalities affect the various agents in a marketplace.  

(1) Develop New Models for the Value of Internet-Related Network Effects from the 

User/Customer Perspective.   One important caution for researchers is to be clear about the source of the 

externality, and to whom the benefits accrue.  We can conceptualize first order externalities, where the 

number of other users directly influences value, often because communication is the goal of the system.  

Further, there may be second order externalities in which it is not the number of users, but some other 

variable that is a function of the number of users, that affects value.  For example, the Internet itself 

exhibits first order externalities in email exchanges and chat rooms.  But it also exhibits second order 

externalities in that as more users go online, the Internet becomes more attractive to businesses, which 

then are motivated to offer an increased level of services.  Also, research is needed on negative 
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externalities.  For example, for EC businesses there is a positive externality in the number of Internet 

users, but a negative externality in the number of other businesses online.  Also, new broadband 

technologies such as direct subscriber line (DSL) service and cable modems are sensitive to the number 

of users, so as more users join broadband services, the current users suffer.  The rate of change that is 

occurring with network technologies on the Internet prompts researchers to give additional attention to the 

issues that arise. 

Design of Electronic Markets 

Description of Issues and Business Problems .  Another important area in which economics can 

inform our understanding about the technologies associated with the Internet is the design of electronic 

markets.  As EC opens new ways of designing markets it becomes necessary for researchers and 

managers to understand the optimal choice of market structure.  For example, the first Internet-based 

initial public offering (IPO) of stock took place in the United States in 1997 [237].  Now there are many 

firms offering IPOs online (e.g., E*Trade, Wit SoundView and OpenIPO.com), and the approach also is 

being applied to the market for trading fixed income securities (e.g., the Pittsburgh-based MuniAuction, 

www.muniauction.com; Barra’s Bond Express, www.bondexpress.com and Bank of New York’s 

BondNet, www.bondnet.com).  As a result, entrepreneurs, corporate treasurers, and governments, 

municipalities and public works projects have greater access to market capital than ever before.  Plus, the 

general public is able to more fully participate in a market that historically has been controlled by the 

investment banks, thereby changing the market psychology.  As a result questions arise as to how firms 

should offer IPOs.  Should they be based on fixed prices, on book building, or should they be auctioned 

off, promoting rapid price discovery?   

Recent Research.  The design of markets is often called the study of market microstructure in 

finance and economics.  Weber [384] refers to it as market technostructure in the IS literature.  The issues 

occur in the context of all forms of Internet-based commerce (including the B2B, B2C and C2C forms).  

For an economics perspective on market microstructure and how it gives rise to various forms of 

intermediation, see Spulber [345].  This issue is central to IS because it involves developing computer 

systems that perform the functions of markets.  Indeed, it is the classic problem of systems design, only 

taken to the next level – to the level of the market.  Clemons and Weber [118] address this problem in 

screen-based financial markets.  They show how design problems in the interface removed crucial 

information from the trading environment that resulted in a wholesale transfer of millions of British 

Pounds of wealth among the participants in the London Stock Exchange.  They use signaling theory to 

show how the quick posting of bid prices and ask prices reduced the ability of traders to determine the 

urgency of trades, and thus removed information from the market.   
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Grover, et al. [172] examine how IT’s ability to make markets transparent impacts the microstructure 

of markets.  Kambil, et al. [211] take the idea of electronic markets to the limit by proposing an all-in-one 

market, in which not only are a variety of firms represented, but also a variety of market mechanisms are 

represented.  In such a marketplace firms can check prices in an auction market, then move to a call 

market, and then on to a posted-price market, continuing across a whole range of structures until they find 

the best price.  Thus, the proposed all-in-one market maximizes surplus not only across participants, but 

also across market structures. 

Lee and Clark [251] show that the transaction cost structure of market purchases determines the 

optimal structure of the market.  They illustrate this idea with a number of electronic markets, and show 

how the cost structure has led those markets toward either an auction market or a brokered market.  As 

more individuals and businesses participate in electronic markets, the theory of the design of electronic 

markets will become increasingly pertinent issue in the IS literature. 

Another thread in this overall discussion is the emergence of screen-based trading tools for individual 

investors, who now can interact with the financial markets directly through electronic brokers.  Konana, et 

al. [243] point out that online investors currently are not well informed about the various kinds of costs 

they face when they trade in this manner.  For example, in addition to the posted, per-trade costs of online 

investing; there are a variety of unobservable costs.  These include execution speed, system availability, 

and transaction-making methods. 

One of the interesting kinds of markets of the Internet is an auction market.  The system design 

characteristics of actions are an important consideration in understanding how the auction functions.  For 

example, in an eBay auction, the bidding ends at a specified time.  This allows bidders to behave 

strategically by bid sniping: waiting until the last possible moment to make a bid in order to avoid a 

bidding war, and yet win the auction.  However, auctions on Amazon have a different approach.  They 

continue until both the scheduled time has past and there have been no bids for ten minutes.  Thus, 

sniping does not work on Amazon, because it will only prolong the auction for an additional ten minutes, 

and other bidders can make a better offer.  Roth and Ockenfels [321] take advantage of this 

technostructure difference to evaluate bidder behavior.  They find that experienced bidders on eBay bid 

latter in the auction, while on Amazon the experienced bidders bid earlier.  Further, they administer a 

survey and find that 65% of late bidders, when asked why they bid late, “unambiguously express that they 

try to avoid a ‘bidding war’ or to keep the price down” [321, p. 37]. 

At a somewhat higher level of organizational analysis, we also see questions about market design 

arising related to B2B e-procurement.  Current e-procurement solutions on the Internet tend to focus on 

either direct Web-based EDI or B2B market solutions, and can be classified, as a result, in terms of their 

governance and access approaches and their functionality .  EDI solutions tend to be more firm-focused, 
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while B2B electronic market solutions provide broader infrastructure for many firms in the marketplace.  

As a result, there is tension between the extent of customization versus the extent of coverage of e-

procurement solutions.  More recently, we observe increasing interest in e-procurement solutions that aim 

at achieving optimal scale size, through the involvement of coalitions of firms, and efforts to provide one-

to-many private net market solutions, involving a single buyer, for example.  (See Figure 3.)   

Figure 3:  Current and Future Generation Electronic Market Design 
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Suggested Directions for Future Research.  The development of expertise for electronic market 

design on the Internet is still in its formative stages with respect to the B2B and B2C EC.  We note two 

directions for research in this area that are worthwhile to pursue to further our understanding of various 

issues. 

(1) Cultivate Theory for the Value and Performance of B2B Electronic Markets.  A related area 

of potential focus is B2B exchanges and electronic procurement markets.  These can be run by single 

firms to facilitate their supply chain and resource acquisition activities, and to enhance their selling ability 

(e.g., Ford Motor Company’s AutoXChange (www.autoxchange.com) supply chain alliance with Oracle).  

They can also be run by groups or coalitions of firms that wish to create an exchange portal with “critical 

mass” in their marketplace (e.g., the Cargill-sponsored NovoPoint.com (www.novopoint.com) and 

Rooster.com (www.rooster.com) in the food and beverage industry).  In addition, third-party market 

providers can act as pure electronic intermediaries in a specific industry, e.g., PaperExchange.com 

(www.paperexchange.com) in the pulp and paper industry and e-Steel (www.esteel.com) in the steel 
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products industry.  This idea is also readily applied for a cluster of industries (e.g., VerticalNet.com 

(www.verticalnet.com)).  Examination of the adoption and investment patterns, and performance of the 

different observed market forms are all of interest, and we expect a wave of new evaluative studies to 

emerge in this area. 

(2) Develop Better Normative Models for the Adoption of B2B Market Services.  Nault and 

Dexter [294] look at the value of electronic markets for conducting transactions from the perspective of 

different stakeholders.  Their paper attempts to show that a Nash equilibrium exists in the context of 

investment decision-making by buyers, suppliers, and market providers.  Similarly, Dai and Kauffman 

[128] examine when firms would choose to participate in a third party market verses proprietary EDI, and 

Tomak [363] describes the conditions under which firms may choose to join a B2B marketplace.  This 

research is only a beginning; much work remains to be done to fully understand what B2B market models 

will be successful in EC. 

Trust 

Description of Issues and Business Problems .  It is appropriate to cast trust in an economic model 

of the efficacy of Internet-based transaction-making.  In this respect, the probability of a customer making 

a purchase can be thought of as the probability of making the purchase under complete information times 

the probability of trusting the firm [379].  From this characterization of trust it is immediately obvious 

that there are severe penalties for lack of trust.  The online environment can be frightening for individuals 

as the standard cues that one uses to evaluate trustworthiness are absent.  This operates almost like a “tax” 

on Internet transactions, as firms must lower prices to compensate for a lack of trust on the part of 

consumers. 

Recent Research.  The underlying basis for exchange in Internet marketplaces is trust among market 

participants.  Bons, et al. [69] point out that Internet-based EDI will lead to more distant relations among 

firms as implementation becomes easier.  The standardization of EDI protocols and the ubiquity of 

Internet access also will reduce the need for close cooperation between firms.  This leads to a trust 

problem that must be addressed to enable Internet-based EDI.  Moreover, this also is a symptom of a 

larger question of trust provision in EC markets, which is especially problematic because buyers have 

brick-and-mortar alternatives.   

Significant efforts have been made in this area by researchers at the Center for Research on 

Electronic Commerce at the University of Texas at Austin, and the Electronic Economy Research 

Program at the University of Southern California.  Ba, et al. [24, 26] and Ba, et al. [22] propose models of 

a trusted third party in EC based on certification technologies.  The idea is that a trusted third party acts as 

a certification authority, providing validation of market participants using public key encryption 

technology.  However, the certificate provided not only vouches for the identity of the market participant, 
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but also for his reputation, so that a participant who has been dishonest in the past will not be able to 

produce a valid certification.  This removes the incentive to cheat because the gain from cheating is 

outweighed by the loss of future revenue streams, due to the inability to provide a valid certificate.   

Ba et al. [21] and Ba, et al. [28] extend this analysis to model the environment as an evolutionary 

game9.  They show that the trusted third party model is an evolutionarily stable equilibrium.  This is a 

satisfying result because the evolutionary game approach does not require rational consumers.  Further, 

the equilibrium is robust to changes in consumer behavior, so that if consumers spontaneously change 

their demeanor, the system will eventually return to the trusted third party equilibrium.  Thus, the authors 

establish not only that a trusted third party solution works in equilibrium, but also that it is a durable 

solution over time. 

Ba and Pavlou [20] build a theory of trust provision in online auctions.  They propose that a seller’s 

reputation is a valuable asset, which is at risk given a feedback mechanism.  Because buyers can give 

negative feedback, thereby degrading the seller’s reputation, sellers with good reputations are perceived 

as more trustworthy.  Thus, reputation should command a price premium.  In a series of two experiments 

they empirically establish that seller reputation leads to trust, and that this trust leads to price premiums, 

although this effect is moderated by product cost, and whether the product is an experience good or a 

search good.  In a similar vein, Houser and Wooders [200] find that seller reputation commands a price 

premium in eBay auctions for Pentium chips, but that buyer reputation does not result in a significant 

price difference.  Dewan and Hsu [140] find that eBay stamp auctions result in lower prices than stamp 

auctions at a site specializing in stamp auctions.  They attribute this to the added dimension of trust in the 

specialty auctioneer, who takes possession of the stamps an assigns each a rating.  The authors find weak 

support for the idea that eBay’s reputation mechanism mitigates the trust problem.  Kauffman and Wood 

[224] note that while reputation is positively correlated with increases in price, both positive and negative 

comments are positively correlated with price.  They explain this counterintuitive result by suggesting 

that reputation is a proxy for experience rather than trust, so that those sellers with more of any type of 

comments are more experienced, and thus somehow better at appealing to potential buyers. 

Westland [392] addresses another aspect of trust in a networked economy. He builds a rational 

choice model for computer crime, showing that the need for trust runs in the opposite direction: firms 

need to be able to trust consumers.  This research may gain greater attention in the future, as the instances 

of computer break-ins continue to grow.  For example, Westland cites one very interesting statistic:  the 

odds of a break-in for a company with one computer are one in 1,540.  Imagine the break-in rate at a large 

firm with tens of thousands of computers!  This is especially important in the context of EC, as firms’ 

                                                 
9 For an overview of evolutionary games, see [325]. 
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computers may contain sensitive consumer information such as social security numbers, credit card 

numbers, and bank account numbers. The subject of trust will be an ongoing issue in EC as ever greater 

numbers of businesses and consumers go online to make purchases.  

A new direction of research that also relates to trust in EC is the study of the “electronic” market for 

lemons.  The idea of a market for lemons comes from Akerlof [5], who posits that buyer uncertainty about 

trade item quality will lead to market failure.  The lemon problem often arises in markets with highly 

complex products, and recent research by Lee and Yoo [249] explores how to solve the lemon problem in 

such contexts.  Specifically, they examine the effects of trusted third parties in online auctions for 

complex goods, and find that such entities are able to mitigate the lemon problem.  Based on this, they 

predict a future in which complex goods are much more easily sold in electronic markets.   

The success of Japan’s Aucnet [250, 251], which we discussed earlier, would seem to bear out this 

prediction.  The mechanism that Aucnet uses, by involving an inspection intermediary as a trusted third 

party auditor of quality, serves to reduce the transactional friction that the buyer introduces when making 

quality comparisons among “apples” and “oranges.”  Cars of different makes and years, with different 

prices and qualities, etc., are inherently hard for people to compare.  The information that the auditor can 

supply about the quality of a used car reduces the information asymmetry, and adds to transactability, 

overcoming the problems associated with the market for lemons.   

In addition to selling lemons, the online environment allows for more subtle means of cheating.  For 

example, shilling is a problem in auctions where a seller creates a secondary user name then bids on his 

own item in order to drive up the price.  While this is difficult to implement in the physical world, it is 

fairly easy in the Internet world, and recent research [224] suggests that this practice does occur in 

Internet auctions.  This is based on the observation that bidders drop out of auctions much sooner than 

should be expected [218].  Not only do Internet technologies allow individuals to cheat, but they also 

enable new forms of collusion among firms [222].  Kauffman and Wood [223] report that there appears to 

be the potential – via the application of Internet software agent technology -- for a shift from Bertrand 

one-price competition to Stackelberg follow-the-leader price competition on the Internet.  The 

technologies in this selling environment allow for Internet-based sellers to monitor one another’s price 

changes, thereby making it possible to selectively adjust prices in real time so as to maximize profit and 

avoid Bertrand competition.  Smith [341] presents similar results, finding that the top three online 

booksellers price collusively in equilibrium.  He finds evidence for this behavior in a dataset of over 

300,000 shopbot searches.  

Suggested Direction for Future Research.  If consumers do not trust a business they will not 

purchase from that business.  In EC this is a particular problem not only because of the competitive nature 

of EC, but also because consumers usually have brick-and-mortar alternatives.  We expect that many 
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researchers will be able to make significant contributions by exploring the nature of trust in the EC 

context. 

(1) Construct New Theory and Empirical Results on the Efficacy of Trust Mechanisms for 

Internet Commerce.  One difficulty with the current thinking is how to impart trust in the third party to 

an Internet transaction.  As Walden [379] points out, online communities are a viable source of credible 

information, and by their social nature inspire trust.  Other research by Lucking-Reiley, et al. [265] also 

supports this proposition.  The authors find that user rankings on eBay have a significant effect on the 

selling price of auction items.  However, the lack of face-to-face communication and the availability of 

free pseudonyms may hamper the ability of the community to regulate its members [157].  We believe 

that future research on market level issues, particularly on trust, will have to account for the value of 

online communities.  Bhargava and Sundaresan [66, 67] propose that online retailers can offer guarantees 

to overcome the trust problem.  The logic is that if a firm’s quality is better than the general perception, it 

may offer a price that is contingent on the observed quality after the customer makes the purchase.  If the 

customer observes poor quality, she can receive a refund or rebate on the item, thereby mitigating the 

problem of asymmetric information. 

ECONOMIC ANALYSIS OF MACROECONOMIC LEVEL ISSUES IN EC 

For our final and most aggregated level of analysis in this article, we consider the macroeconomic 

issues in EC, including new ideas and methods for the measurement of the digital economy, issues in 

electronic labor markets, the development of research that supports innovations in digital money, and 

directions for taxation and regulation of Internet commerce.  We also discuss electronic government and 

some of the developments that are occurring with respect to research on the global Internet economy.  

Table 6 provides an overview of the various topics represented by this level of analysis, and some related 

reference and key findings.  (See Table 6.) 
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Table 6.  Macroeconomic Level Issues: Representative References and Findings  

ISSUE AREA REPRESENTATIVE 
REFERENCES 

REPRESENTATIVE FINDINGS 

Measurement of  
  the digital  
  economy 

Barua, et al. [53]  The digital economy is quickly growing, but it is 
not clear exactly how to estimate its size.  Recent 
research has used the number of employees in EC 
to measure the size of this segment of the economy.  

Electronic labor  
  markets 

Brynjolfsson and Hitt [74];  
Bresnahan, et al. [72]; Beck 
(1999) [57] 

The impacts of EC on labor markets have yet to be 
determined, but there should be significant changes 
in how firms procure labor, and how workers 
pursue jobs. 
 

Electronic  
  money 

 

Camp, et al. [82]; Chaum [84]; 
Clemons, et al. [113]; Westland 
et al. [392] 

Digital money is made possible through encryption 
technologies.  Current obstacles to electronic 
money involve adoption inertia and the 
characteristics it must have to be a substitute for 
traditional money. 

Taxation and  
  regulation of  
  EC 

 

Munro [290]; Aalberts, et 
al.[1]; American Bar 
Association [10] 

EC is not constrained by physical borders imposed 
on other sorts of commerce.  This creates issues 
that must be solved involving how to tax and 
regulate EC across state lines and across national 
boarders. 

Economic  
  transformation 

 

Greenstein [168]; Thompson, et 
al. [361]; Tan and Thompson 
[355]; Ba, et al. [27] 

The tremendous volume of EC transactions will 
have global effects, which may allow countries to 
change their underlying business infrastructures, 
but more research is required to understand exactly 
how countries should manage this process. 

Electronic  
  government 
 

West [389] EC puts competitive pressures on governments, as 
well as firms.  To govern well, these governments 
must react to EC pressures in an economically 
justifiable way. 

International EC American Bar Association [10] Globalization brought about by EC is a problem not 
traditionally faced by firms.  Never before has a 
firm’s first digital storefront been accessible by 
customers on a global basis on its first day of 
operation.  Much research remains to be done to 
understand how this pressure will shape firms in 
the future. 

 

Measurement of the Digital Economy 

Description of Issues and Business Problems .  According to a macroeconomic study of EC by the 

University of Texas at Austin sponsored by Cisco Systems, growth in the Internet economy was recently 

estimated to be about 68% from the 1st quarter of 1998 to the 1st quarter of 1999 [53]. The study 

estimates that the overall size of the Internet economy in the United States was over $300 billion in 

revenues and accounted for about 1.2 million jobs in 1999, much larger than previously estimated.  

Indeed, other projections from consulting firms such as Jupiter Communications and Forrester Research 
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suggest that this sector will account for over $1 trillion in transactions value within the next few years.  

This level of spending will have society-wide implications that need to be better understood by academic 

researchers, industry practitioners and government policymakers [299, 389, 400].  In the meantime, from 

a practical standpoint, it is necessary to gain a better understanding of what is occurring in the new 

economy, and how it compares and contrasts with what we have seen in the traditional one.  Once 

policymakers can better understand and measure digital economy trends and developments, they will be 

in a better position to craft thoughtful and effective government policies to promote and direct its growth. 

Recent Research.  The digital economy and the IT sector are among the driving forces of current 

prosperity in the United States.  Although EC and IT-related production account for only 8% of total 

output, nonetheless they are credited with one-third of overall economic growth.  In spite of this, the 

academic literature offers very little coverage at the macroeconomic level [186].  One exception is the 

recent UT Austin/Cisco study by Barua, et al. [53], which provides the first comprehensive measurement 

and assessment perspective for the Internet economy.  The authors propose the following four-layer 

measurement scheme, incorporating firm revenues and numbers of employees: 

• Layer 1, the Internet Infrastructure Indicator, includes measures of the revenues and employees 

of firms that manufacture or provide products and services that create the network infrastructure 

of the Internet. 

• Layer 2, the Internet Applications Indicator, captures the revenues and employees that deliver EC 

software applications and consulting services to the Internet.  As the authors explain, the software 

applications in this layer make it possible for firms to do business on the Internet. 

• Layer 3, the Internet Intermediary Indicator, measures the revenues and employees of firms that 

facilitate buyer/seller interactions on the Internet.  

• Layer 4, the Internet Commerce Indicator, measures revenues and employees in firms that 

perform online retailing, and offer content and other B2B and B2C transactions on the Internet. 

Suggested Directions for Future Research.   There is so much new information to be learned related 

to the measurement of the digital economy that it was hard for us to limit ourselves to the short list of 

recommendations below.  We suggest these only as a starting point, since there are other good ideas that 

we might have shared as well. 

(1) Continue to Push to Further Develop Better Measures of EC-Related Industry.  With only 

one study representing this area of research, there is a strong impetus for learning more about how to 

measure the Internet economy.  Moreover, with revenue projections for EC in the trillions of dollars now, 

there is considerable need for improving business and government policymakers’ knowledge about the 

drivers of economic growth and performance in this new sector.  The dictum “you can’t manage what you 

can’t measure” not only applies at the level of the project and firm, but also at the level of the industry 
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and the economy, and so a failure to craft a solid basis for “Internet indicators” is likely to impede the 

formation of effective policy.   In short, additional research in this area is not only desirable, it is 

mandatory, and we recommend others to parallel the efforts of those currently being made by the IS 

faculty at the University of Texas at Austin.   

(2) Find Appropriate Bases for Identifying Sources of EC Value in the Economy.  Another line 

of future research is prompted by some of the significant recent developments in the digital economy that 

call into question the extent to which EC firms create value.  They include: the tarnished performance of 

the Internet stocks; the outright failure, or merger or acquisition of DotCom firms; the diminution of 

venture capital interest in EC firm investments; and the extent to which the most talented IS professionals 

are now leaving the new Internet startups for safer work havens among traditional firms.  For example, 

there is much to be learned with respect to the limits of investors’ understanding about technological 

innovations and the future business prospects associated with Internet commerce, when so many DotCom 

startups are projected to run out of cash within the next year, and we have begun to see the first firms fail 

such as Pets.com, Furniture.com, and Garden.com [348].   Based on what we have seen in just the recent 

past, it is clear that emphasizing the measurement of Internet commerce revenues and firm employees 

gives an incomplete picture of what has actually been happening.  The “burn rate” of investor funding, 

profitability and investor expectations tell a different, probably more accurate story about the creation of 

value in the digital economy. 

Electronic Labor Markets 

Description of Issues and Business Problems .  According to a report in Fortune magazine [368], 

portions of the labor market are rapidly moving online.  Fortune estimated that from January 1998 to 

January 1999 the number of Fortune 500 companies actively recruiting on the Internet rose from 17% to 

45%.  In addition, some 2.5 million resumes now are available online, and more than 28,500 job boards 

exist to match individuals with firms.  Intel’s founder, Andy Grove, comments on online job hunting: 

“[I]t’s a rebuilding of the infrastructure…  It’s almost following e-mail in its growth.” ([368], p. 66)   

The effects of this employment paradigm shift on business remain to be seen, however.  On the one 

hand, recruiting via the Internet can considerably reduce the search costs per hire for firms that use this 

recruiting channel, and increase the depth of the pool from which appropriate talent is selected.  For 

example, Cisco Systems is now reported to make two-thirds of its systems staff hires via the Internet, 

which allows it to maintain a cost per hire that is 60% of the industry average.  Moreover, with this 

practice, the firm is able to cut the time required to fill an empty position to just 45 days, down from 113 

days just three years ago.  Equally interesting is that online job searching allows individuals to enjoy 

greater job mobility in their fields.  In addition, we even see online job posting boards that are catering to 
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the adventurous job seeker, such as Monster.com’s “talent auction.”   This service is similar to eBay, only 

firms competitively bid on individuals with specific kinds of job market talents who list themselves. 

Recent Research.   Beck [57] uses a transaction cost model to examine the impacts of the Internet on 

the labor market, and explore the scenarios that might arise.  One scenario is that the labor market 

becomes a “perfect” market, where highly qualified individuals receive all of the benefit, but both firms 

and poorly qualified individuals tend to lose out.  The other possibility is that economies of scale in the 

Internet economy lead to oligopolistic consolidation of the online job services market.  In addition, EC 

technologies have the potential to provide on-demand education for specific skill sets, a force that can 

transform the marketplace for education [187]. 

Other relevant work on IT human capital models the decision making process of IT professionals who 

considered staying with, or leaving their firm.  Josefek and Kauffman [207] provide empirical evidence to 

show that IT professionals possess two different kinds of human capital.  One kind is specific human 

capital, which includes an employee's knowledge of the firm and its business processes.  The other kind is 

general human capital, which indicates possession of "portable" or "mobile" knowledge, for example, of a 

software development tool that is adopted market-wide, or of the leadership skills that it takes to 

effectively manage software projects.  In a related study, Josefek and Kauffman [208] use panel data to 

show that specific human capital and general human capital among IT professionals will exhibit different 

likelihoods of departing from the firm.  General human capital, especially that which can be identified for 

its generic skills for EC application development, is especially difficult to retain for the firm.  In fact, with 

the recent "hot" market for IT and EC application development skills, IT professionals have become even 

harder to retain, and the results clearly reflect the challenges associated with retaining IS professionals 

who know about EC.   

Other literature on IT and EC-related labor deserves comment, too.  For example, Brynjolfsson and 

Hitt [74] show that IT is a substitute for both capital and labor.  Their finding indicates that more business 

processes in EC will be developed in the future which substitute IT for human capital.  Bresnahan, 

Brynjolfsson, and Hitt [72] find evidence that IT is a complement to labor, so that skilled IT professionals 

are much more productive than similar professionals without the advantage of IT.  Thus, it would seem 

that IT can both perform the functions of some types of labor, and enhance the functioning of other types 

of labor.  This helps to explain why Amazon is able to generate $1.6 billion in revenues with only 7,600 

employees, while brick and mortar competitors like Barnes and Noble Inc. require 37,400 employees to 

generate $3.5 billion in revenue (Quicken / Excite, October 17, 2000). 

Suggested Directions for Future Research.   We have identified two important streams of research 

that ought to be developed in the area of electronic labor markets.  The first of the two ought to encourage 
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collaborative research involving IS and human resources researchers, and the second will IS researchers 

to consider future work with government policymakers as well. 

(1) Develop Research Designs That Will Guide Our Exploration and Understanding of the 

Online Job Market.  More work is needed to help understand the impact of the online job market.  How 

do firms attract and retain qualified candidates when there are hundreds of different employment outlets?  

What role will this play for college recruiting?  In addition, it would be worthwhile to explore the efficacy 

of online recruiting, from the tripartite perspectives of the recruiting firm, the potential employee, and the 

digital employment search intermediary.  In this context, empirical analysis of employment search 

intermediary adoption by firms and job candidates should help to reveal the situational factors that lead to 

effective matching of candidates with firms and the facilitation of job search.  But first, additional thought 

should be given to developing theory that can explain and guide firms and employment seekers who use 

the World Wide Web.  

(2) Develop Theory and Practice to Assist EC Systems Development in Developing Nations.  

Another area that should attract considerable attention in the coming years is the outsourcing of EC 

development to other countries, and the related policy implications of such practices for senior managers 

and national economic planners [391].   The practice of offshore outsourcing has implications not only for 

labor markets, but also for economic development and international relations.  In the past five years, we 

have seen the emergence of a truly global labor market for systems and software development, and with it 

new and important questions that need to be answered about immigration policy for technical and IS 

professionals, new issues related to technical standards and quality, and the efficacy of international 

software sourcing.  Since the Internet increasingly provides global infrastructure that make the products 

of regionally produced software and systems development operations rapidly deliverable to just about 

anywhere in the world, IT labor has become a crucial new determinant of the wealth of nations.   

Electronic Money 

Description of Issues and Business Problems .  Not only is the EC revolution transforming the labor 

markets, but there has also been a growth in interest in various approaches to digital money for the 

Internet, something that many analysts argue is bound to have macroeconomic impacts [81].  Such well 

known Internet startups as First Virtual Bank and the recently-failed Digicash (acquired by eCash 

Technologies, Inc., in 1999) are good examples of the level of market interest in transaction solutions for 

EC purchases.  In addition, electronic bill payment and presentment are set to explode in the marketplace 

in the next several years also.  In the meantime, however, there are many uncertainties in this segment of 

the EC marketplace, and numerous technological innovations that are competing for but have not yet 

attained adoption as though they were standards.  The lack of a standard for electronic money on the 

Internet, as we have seen occur with electronic banking services and credit card systems, is cause for 
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special concern. What changes are in store for the infrastructure of the financial services industry due to 

EC?  Will the industry lose billions of dollars in transaction fees, as its complex methods of check 

processing and settlement are rendered obsolete?   Will customers lacking Internet access be 

disenfranchised? 

Recent Research.  A precursor to digital money is the research focused on digital cryptography and 

anonymous signatures, which is mostly notably associated with David Chaum (e.g., [70, 84, 86-89, 91]).    

Chaum and his colleagues at the National Research Institute for Mathematics and Computer Science in 

the Netherlands propose efficient cryptography procedures for constructing negotiable online and offline 

"cash checks" [85, 90].  Interestingly, they did so in the absence of any of the well-developed aspects of 

EC that we have today.  They primarily focused on the technical advances that could make digital money 

"anonymous" and digital checks positively authenticated (like other kinds of electronic funds transfers) 

and resistant to digital forgery.   

In addition to the work of Chaum and his coauthors, other researchers have set out definitions and 

tests for digital money, providing additional useful background (e.g., [331]), and offering discussions of 

the public policy issues [304].  For example, Camp, et al. [82] distinguish between two kinds of money 

systems. One kind is a notational system, where value is stored as notations in a computer-based ledger or 

database [339].  A second kind of system is a token system that uses markers (e.g., coins, bills and 

banknotes) for exchange that represent value.   

Camp, Sirbu and Tygar [82] identify four desirable properties of money to support transactions in the 

economy known as the "ACID" properties of money.  Atomicity (A) refers to the idea that a transaction 

must occur completely or not at all.   Consistency (C) reflects the idea that all parties to a transaction must 

agree on the facts of the exchange (such as a buyer's willingness to pay a stipulated list price at a 

department store). Isolation (I) refers to the idea that different transactions should not interfere with each 

other, and must be able to be represented as in their unbundled serial equivalent form.  Durability (D), 

finally, refers to the idea that value should not be lost, even if the actual monetary instrument is lost.    If 

there is a chance that value can be lost to a computer crash, consumers will be far less likely to adopt the 

related technical solution.   

The authors evaluate the characteristics of Carnegie Mellon's NetBill (www.netbill.com) electronic 

money project (further described in [225]), and compare them with Chaum's well known Digicash.  

Digicash offered (and its successor, eCash, offers) an Internet-based token system for digital money.10   

                                                 
10 For an overview of the outcome of a market pilot test and the technical capabilities of the current eCash system, 
the interested reader should see the eCash website at www.digicash.com/Company/Pilot_Success.asp and 
www.digicash.com/Company/security.asp. According to information on the website, eCash uses digital signature 
technology based on public key cryptography, to provide authentication, non-repudiation, data integrity, and 
confidentiality.  It also used 768-bit RSA keys with 3-DES (a current digital encryption standard ).  Information on 
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"In Digicash, parties receive electronic tokens generated by a bank. These tokens can be exchanged 

between two network users, much like paper currency can. In some ways, Digicash conforms exactly to 

the assumptions underlying cash: anonymous tokens issued by central authorities" ([82], Section 4.1).   

NetBill, in contrast, is a notational system. "Parties write authorizations to exchange money 

analogous to checks[, and then t]hese authorizations must be presented to a bank. As with checks, they 

may need to be exchanged among several distributed banks. Each authorization is digitally signed and 

numbered, so counterfeiting requires key disclosure” [53], Section 4.2].  Although neither of these 

approaches has won great favor in the marketplace, ultimately some solution will. 

Clemons, et al. [113] examine the development of Mondex, one of the first-to-market providers of 

smart card and electronic wallet solutions.  The authors find that economic aspects, such as incentives for 

adoption and critical mass, are likely to be more important in adoption than the technological concerns 

will be.  They further provide a research agenda with several issues to be addressed, such as benefits of 

electronic money, effects of electronic money on EC, effects on the banking system, short and long-term 

impacts, and regulatory issues.  In addition, Westland, et al. [393] administered a survey in Hong Kong, 

which shows that digital money is not widely perceived as being very useful.  Indeed, there has been 

much skepticism about the value and low observed rates of adoption of electronic money solutions.  

However, this was also the case with credit cards and automated teller machines, and today, more than 

ever before, the market is split among different technical solutions and the sponsorship of different major 

financial institutions and technology firms. 

Suggested Directions for Future Research.  As notions of the applicability of digital money 

concepts have expanded, we see the related growth of other kinds of digital money approaches.  These 

include smart cards and now smart phones, digital and in-browser wallets for electronic money and bill 

payments [385], and micropayments.  A number of companies are competing in the marketplace for 

digital money wallets for EC.  They have included Checkfree (www.checkfree.com), Microsoft, 

Transpoint (previously www.transpoint.com, but now folded into Checkfree), IBM and Mondex 

(www.mondex.com), among others.  At the moment, there is significant consolidation occurring in this 

industry, primarily around the competition for a viable standard. 

(1) Develop Explanations That Address the Relationship Between Business Problems and 

Specific Money Technologies.  An area for future research is in the understanding and development of 

technical and business process solutions for micropayments.  Digital Equipment Corporation was among 

                                                                                                                                                             

the NetBill (www.netbill.com), how it works and its technological innovations can also be found at these URLs on 
the World Wide Web (www.netbill.com/netbill/protocol.html and www.netbill.com/netbill/works.html). 
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the first to innovate in the micropayments area with an offering called Millicent.11  This was targeted to 

replace traditional electronic transaction mechanisms failed to be economical.  Millicent is a 

micropayment system solution.  Such systems have been conceived to handle the pay-per-click monetary 

exchange associated with the purchase of specific digital information embedded in information goods and 

World Wide Web-based publications.  They can also handle other pay-as-you-go Internet services such as 

search engine use, MP3 music downloads and advertising banner click-throughs.  Typical transactions 

amount to less than $10, and often may be only pennies or even less, making a credit card solution 

uneconomical.   Some believe that the situation that will enable micropayment technologies to reach their 

full potential on the Internet is their adoption by ISPs, such as Earthlink, ATT WorldNet, and America 

Online [133] as has been proposed by the Internet startup, iPin Inc. (www.ipin.com).   

(2) Explore Othe r Applications of Electronic Money Technologies.  Another form of money that 

is rapidly being digitized -- though it is probably not viewed as money by most -- is postage for sending 

mail.  In the last couple of years, considerable strides have been made by the Unites States Post Office 

and other postal authorities in Europe and Canada to begin to transform the manner in which postal 

services users obtain postage.  Some of the firms whose names are now prominent include NeoPost based 

in Europe (www.neopost.com), and Stamps.com (www.stamps.com) and E-Stamp (www.estamp.com) in 

the United States. How are the adoption, diffusion, and implementation of such a system, where 

customers are required by law to participate, different from the traditional EC model?  Future research 

will be needed to address these issues. 

(3) Use Theory to Develop a Better Understanding of the Macro-Level Impacts of Electronic 

Money.  A Federal Reserve Bank economist proposes an interesting and radical view of the Internet 

economy. Solomon [344] argues that digital money may soon take control of the money supply out of the 

hands of Federal Reserve Bank regulators.  Realistically, we do not expect this to happen very soon 

though.  True digital money has yet to reach a critical mass of use in the United States, so it will be 

worthwhile to conduct additional research to determine how to overcome various inhibitors to adoption 

and diffusion in the marketplace and among the various institutional participants.  Only with information 

like this in hand will we be able to develop a better understanding of how electronic money will change 

transaction-making in modern society.  

(4) Probe Sources of Value and Problems of Multilateral Technology Adoption in Business 

Processes Involving Electronic Money.  The time for electronic billing innovations to make inroads in 

                                                 
11 Today, Millicent is among the e-commerce offerings of Compaq Inc., which views this as a useful component of 
its overall EC technology platform.  For an overview of how micropayments and Millicent work, the interested 
reader should see www.millicent.com/works/index.html and www.millicent.com/works/details/index.html, 
respectively.   
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the marketplace will soon be upon us.  According to Radecki and Wenninger [314], the estimated size of 

this potential market is around $20 billion in the United States, and will go far higher.  However, for the 

moment at least, the overall extent of diffusion of electronic money has not been very great.  The authors 

provide an overview of the distribution of benefits among billers, households and other participants.  The 

monetary benefits accrue mostly to billers, although households may realize significant convenience from 

electronic billing, as well.  Finally, the authors also point out several current problems, including the 

incompatibility of different systems, lack of access to technology for households12, and privacy 

concerns13.   Au and Kauffman [17] model the problem of multilateral adoption in the electronic bill 

presentment and payment context.  Banking firm and merchant adoption of electronic billing solutions, 

pioneered by firms such as Integrion and Transpoint (www.transpoint.com), is complicated by the 

industry billing process.  This involves vendors, their banks and their technology providers.  As a result, 

the market tends to exhibit the characteristics of a “waiting game,” in which each player continually tries 

to update its answer to the question “Should we wait?”  Unfortunately, however, the authors’ initial 

results suggest that waiting is seldom optimal, and especially so when vendor-sponsored technologies 

enter the mix. 

Overall, the issues in this area of the digital economy are especially interesting, because so little 

change has yet to occur.  Still, some of the approaches and technologies that we have discussed are almost 

certain to have a pervasive impact in the future.  The questions that remain involve how long it will take 

for the changes to occur, and what conditions will need to be present to permit the acceptance of new 

standards for transaction-making.  These questions take on added importance as the individual customers 

may see very little benefit from adoption. 

Taxation and Regulation of EC 

Description of Issues and Business Problems .  Yet another issue is taxation and regulation of the 

Internet, something which most observers agree is inevitable.  As revenues from consumer purchases 

move onto the Internet, there is increasing pressure in the Unites States House of Representatives and the 

Senate to begin taxing Internet transactions.  This raises the specter of market distortions that will change 

                                                 
12 van Alstyne and Brynjolfsson [371] remind us of the possibility of "cyber-Balkanization" in the Internet economy, 
leading to the creation of different levels of connectivity for different income, social, racial and ethnic groups in the 
United States. 
13 Research currently underway at the Carlson School of Management of the University of Minnesota in cooperation 
with Killen and Associates of Palo Alto, California is examining the nature of the e-billing and e-presentment 
segments of this marketplace in the context of an analytical model of network adoption.  Our insight is that adoption 
is either a tiered, tripartite or a multi-lateral problem involving signaling among different players (e.g., billing 
vendors, banks, and Internet billing consolidators) and consumers in the e-billing marketplace. The current 
uncertainties in the marketplace are extensive, although we are beginning to see signs of critical mass with 
Transpoint's announcement of over 750 registered vendors participating in the network, and increasing difficulties 
on Integrion’s part, up to its shutdown. 
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the incentives and the fundamentals currently at work in the Internet economy.  For example, if EC 

reaches the forecast revenue levels of $1.4 trillion by the end of 2000, according to the estimates of 

Forrester Research, then Internet taxation may lead to the “Las Vegas Syndrome.”  This occurs when the 

taxation of one industry (e.g., gambling in Las Vegas) yields sufficient revenues to reduce the necessity of 

levying taxes in other areas. There also are issues of interstate and international taxation, because it is so 

easy to move an Internet-only EC business from one taxation jurisdiction to another.  Already, we have 

seen operators of gambling Web sites circumvent state regulations by moving offshore to the islands of 

the Caribbean Sea so that they can avoid unwanted regulation.  Another issue concerns how to tax 

information goods.  Current tax laws are set up to deal mostly with physical products and services, but not 

digital and information goods.  So we see opportunities for the formulation of a rich research agenda in 

this area. 

Recent Research.   The issue of taxation and the Internet is an interesting one because until now 

there has not been a concerted effort to change the "no taxation" market entry conditions of EC.  As a 

result, it has grown without the distractions of market distortion.  Munro [290] provides a useful overview 

of the issues that relate to government taxation of the Internet and EC.  Aalberts, et al. [1] point out that 

one problem of operating online is that firms are legally liable for content in all 50 states in the U.S. -- 

and even in all countries -- though few recognize the extent of the liability.  This means that a party who 

wishes to sue an Internet firm can sue from any and all states in the country, if this is deemed to be 

desirable.   

For example, in the case of Maritz v. CyberGold, Maritz claimed that California-based CyberGold 

violated its trademarks and sued in Maritz's home state of Missouri. Both parties agreed that CyberGold's 

only contact with Missouri was through its Web site [383].  Aalberts, et al. [1] suggest ways in which 

online concerns can reduce their legal risk.  Dasgupta and Dickinson [130] propose that the ability of 

networks to enable electronic contracting is one of the main drivers of the success of online stock 

brokerages.  As Internet law develops, companies will increasingly understand the extent to which codes 

of conduct in EC empower or constrain their abilities to create profitable models for business. 

Suggested Directions for Future  Research.   Taxation of Internet business is inevitable.  It prompts 

not only researchers, but also society to understand how to best design taxation mechanisms to encourage 

e-business growth without unfairly penalizing brick-and-mortar firms. 

(1) Perform Theory-Based Quasi-Experiments to Design Systems for Optimal EC Taxation. 

Different approaches to taxation of Internet commerce provide a natural basis for quasi-experimental 

research that aims to understand the extent to which government policies affect economic growth in this 

sector.   The obvious comparisons with respect to the efficacy of taxation policy and its impacts on the EC 

sector can be made between the European Community countries and the U.S., for example.   The latter 
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uses a tax on profits, while European countries tend to use variations on a value-added tax.  Additional 

research is also warranted to understand the efficacy of government regulations that ensure privacy and 

digital security in such sensitive industry sectors as financial services and healthcare, and with respect to 

the business use of private data captured (and possibly exchanged or sold) in various settings on the 

Internet. 

Economic Transformation 

Description of Issues and Business Problems .  One of the key strategic problems for a firm is to 

understand how its business and competitive environment will change in the future.  At the present, 

however, many senior managers are struggling to make sense of the range of changes that are occurring in 

the economy, and how they are going to impact their businesses down the road.  To effectively design a 

business for future success, senior managers must be able to monitor and predict changes wrought by 

multiple forces.  They include technological innovation, changing government regulation, shifting 

technology capital formation, emerging consensus on technology standards, and impacts due to varying 

rates of economic growth.  What new models and theory are available to understand such changes, both in 

retrospect, as well as in a forward-looking way?  Another area of investigation at the macroeconomic 

level is prompted by the recent turndown in growth in the Internet economy, especially the large-scale 

devaluation of DotCom and Internet technology stocks.  As a result, many think of the price of the 

NASDAQ stock index as a leading indicator of the new economy.  Will the transformation to a more 

digital economy proceed as many observers have predicted?  Or will the stop-and-go nature of growth, as 

we have seen during the last year, stall the formation of technology capital in the economy?  What can be 

done at the government and business policy levels to encourage the kinds of investments in technological 

innovation that will stimulate additional economic growth?   

Recent Research.  One of the ongoing macroeconomic level concerns that is closely related to 

developments in the Internet economy is how economies are transformed over time in the presence of 

technology. Economics has several models of industrial development based on the Industrial Revolution, 

but it is not clear how those will be applicable to the new digital economy.  Greenstein [168] charts 

directions for empirical research on the evolving structure of commercial Internet markets.  Nezlek and 

Hidding [297] offer suggestions about how firms need to rethink their strategy formulation process for 

information goods, in light of the emergence of the information industry.   Thompson, et al. [361], and 

Tan and Thompson [355] examine Internet adoption in Singapore, which has developed rapidly.  Tan 

[354] reports on how Singapore has transformed itself from a small island economy to a global hub of 

international trade and Internet activity, through its efforts to build a robust IT infrastructure.  

Varian [375] examines questions of how some of the typical practices in marketing will change in 

the Internet economy as a whole.  He points to a number of new directions in marketing, as well as 
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network interconnections and changing price competition.  Also, Ba, et al. [27] suggest that small 

business in the Internet economy is changing because of new opportunities that exist to create digital 

products.  Additional studies of the transformation of the economy, its various industry segments and its 

different levels will continue to increase in importance for EC researchers. 

Suggested Directions for Future Research. Once again, we see new technologies prompting new 

changes where other changes only so recently occurred.  Another force that we expect to lead to 

additional transformation of the economy is wireless technologies.  They are now in full implementation 

at many firms, and much more innovation is on the way.  Thus, there is great opportunity now for 

conducting interesting research on a range of relevant topics.  We offer two specific directions for future 

research in the area of EC-led economic transformation.   

(1) Model, Measure and Understand the Impacts of Wireless Technologies on the Development 

of EC.  Most of the research above is only a starting point for understanding the transforming aspects of 

EC.  Many questions remain about how EC transforms the economic environment of national economies, 

and the global economy as a whole.  One area that we expect to have significant impacts on changing 

patterns in social uses of IT involves the wireless technologies associated with mobile commerce (now 

popularly referred to as “m-commerce”) and its many potential applications.  However, most observers 

today recognize that the diffusion of wireless technologies will vary significantly, depending upon the 

extent to which different national business and technical environments promote it.   For example, one of 

the barriers to adoption of the Internet and EC in Europe has been metered phone service.  Europeans are 

more likely to have to pay on a per minute basis than Americans are, for example.  In the U.S., in 

contrast, phone service is delivered on the basis of a flat fee per month, so that access to the Internet tends 

to have zero marginal cost.  However, the situation is reversed for cellular phones.  In Europe, cellular 

phone services charge on a flat fee per month basis, while in the U.S. the phone companies use per minute 

charges.  This has the potential for enormous impacts on EC and m-commerce, and these suggest a 

number of interesting directions for research to examine. 

(2) Develop a Better Understanding of the Economic Antecedents of EC. To this point we 

have discussed the impact of EC on the macroeconomy, but the reverse is an equally important 

consideration.  What is the impact of the macroeconomy on EC?  We note that the EC revolution has 

occurred entirely within the bounds of one of the largest economic expansions in history.  Firms such as 

eBay and Amazon have triple digit growth rates; it is difficult to believe that this would have been 

possible during 1979 or 1930.  In fact, we have seen the first vestiges of macroeconomic impacts on EC 

in the devaluation of options.  DotCom firms were able to attract great talent at a very low cost, by 

compensating them with options.  However, this strategy only works when firm values are increasing.  

We can imagine that IT professionals hold Amazon options for $200 per share are wondering why they 
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are working for half of the wage they would get at IBM.  Further, much of the work on electronic markets 

is based on economic expansion.  The value of relationships over markets is more pronounced in an 

economic downturn.  It would be a useful contribution to build an understanding the dynamics of EC 

markets and products in a recession in advance of the inevitable downturn. 

Electronic Government 

Description of Issues and Business Problems .  In addition to B2B and B2C EC, it is worthwhile to 

point out that there is also great potential for government-to-business (G2B), government-to-consumer 

(G2C), and government-to-government (G2G) EC.  As governments mount new initiatives for EC, new 

levels of interest will emerge with respect to standardization and an orderly, safe and secure Internet.  

Following that will be an increasing call for joint efforts to control the government's cost of providing its 

services to citizens via the Internet.  For example, the U.S. Department of Commerce is planning to 

become an all-electronic government agency by the year 2002 [300]. This department alone is a firm with 

more than 47,000 employees, and is the single largest government EC undertaking to date. Some of this 

interest is being translated into greater levels of funding for university research for EC out of the National 

Science Foundation.  This agency is already funding a variety of new EC and information industry-related 

research, most recently at the level of $100 million for 2000 [396].   It is also putting money towards new 

program development in some of the best business, computer science and engineering schools in the U.S. 

[292].   

Recent Research.  West [389] examines the issue of electronic government at length.  He adopts a 

transaction cost view of governments suggesting that as activities become easier to contract for in the 

market, a government will outsource those activities.  As West notes, one of the main functions of the 

government has been to collect and disseminate information, thus it should be very sensitive to the 

impacts of IT.  Of course, one should keep in mind that a government’s definition of costs is different 

from a firm’s as a government is trying to maximize social welfare rather than firm profit. 

Suggested Directions for Future Research.  Governments do not manufacture anything, but they do 

produce and disseminate vast amounts of information across an extensive geographical area.  Thus, it 

would seem that EC technologies would have greater impact on how governments do business than it 

would on most businesses.  This opens up a wide range of research opportunities. 

(1) Develop a More Complete Understanding of How Governments Can Effectively Use EC 

Technologies. In the area of electronic government and Internet-based delivery of government services, 

there are two directions for research that we view as promising. It is not likely that the EC considerations 

of a government will be the same as those of a firm.  A government can mandate compliance from its 

customers, and a government is willing to absorb a financial loss in exchange for greater social welfare.  

Thus, there is tremendous room for research on the impacts of EC on the government.  In addition, such 
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research activities should encourage the collection of baseline data for a comparison of social welfare 

outcomes relative to technology, firm and industry profitability in the marketplace.  This context will 

allow researchers to examine issues involving motives for investments in Internet technologies other than 

the typical value and profit maximization perspectives that usually characterize EC research on products 

and firms. 

International EC 

Description of Issues and Business Problems .  We conclude our discussion of the research 

opportunities at the macroeconomic level by reminding the reader that EC is not just an American 

phenomena; instead, it is one that has the entire globe in its grasp.  Even though currently the majority of 

EC innovation and activity appears to be occurring in the United States, this will not continue 

indefinitely.  As a result, we expect issues of intellectual property, tariffs on the sale of digital goods and 

other cross-border taxation and legal issues to become increasingly important in the conduct of 

international transactions on the Internet.   

Indeed, with the rapid and pervasive spread of the new technologies, no corner of the world will 

remain unconnected.  Of late, there has been much news coming out of Hong Kong, whose Growth 

Enterprise Market stock market has recently debuted a number of new DotCom IPOs.  Two examples are 

Tom.com (www.tom.com) and E-Finet (www.e-finet.com), Hong Kong's most popular financial 

information Web site.  The latter listed its shares there in an effort to draw additional interest and 

investors [16].  No question, Hong Kong's DotCom firms have not achieved the level of innovation with 

new business models as we have seen in the U.S.  But there, and in many places around the globe, the 

seeds of innovation and future competitiveness in global EC have already been sown. 

Recent Research.  The American Bar Association recently released a report entitled Transnational 

Issues in Cyberspace [10] that outlines the difficulties associated with the growth of global EC, focusing 

especially on issues of national jurisdiction and law enforcement.  The authors of the report argue that 

most commercial laws are usually weighted toward the individual in purchasing contracts, as the firm is 

implicitly assumed to have more market power.  However, in EC, “the Internet empowers consumers vis-

à-vis sellers. Power in a commercial relationship depends upon knowledge and choice. Electronic 

commerce … inherently expands consumer choice because it opens up every market to every buyer, 

regardless of where the seller is located.  … [T]herefore, electronic commerce strengthens buyers with 

respect to sellers because it opens up more possibilities for the buyer. Thus, the implied concern that 

buyers will be taken advantage of by sellers to whom they are tied by geographic or other limitations is 

less appropriate” ([10], p. 32).  Research that aims to understand the global impacts of the Internet on the 

power of firms relative to consumers is important.  Legal decisions in a variety of national and global 

contexts are likely to be based on the propositions of the next generation of research in this area. 
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Suggested Directions for Research.   No technology offers benefits for all of its potential 

stakeholders.  We certainly will see “downsides” to EC as it matures, but it is not now clear what those 

will be.  Thus, we think it is important to construct theory to understand the broader long-term impacts of 

EC on the economy and society. 

(1) Build an Understanding of Undesirable Social Impacts of EC in the International Setting.  

The global diffusion of Internet technology and EC business practices raises a number of issues that 

demand additional attention from the research community.  Indeed, many questions present themselves 

that economic perspectives in IS research can inform.  As we mentioned above, IT is often viewed as 

being a competitive necessity.  If so, then will it be the consumer, Internet sellers, society-at-large or all of 

these that will derive the benefits?  EC technologies might not lead to profits, as every DotCom investor 

hopes, but instead to broader access to improved sources of information, whose owners may find it 

difficult to achieve high returns on their investments with the competition that ensues around zero 

marginal costs of information. 

What will be the impediments to the diffusion of the Internet and EC in different parts of the world? 

Will the “digital divide” result in increasing the tension between cyber-haves and cyber-have nots on a 

global basis, similar to the “North-South” debates in international development during the 1970s and the 

1980s?  How will local firms compete against international juggernauts on the Web?  Will large U.S.-

based Internet firms like Amazon hinder or destroy local competition in developing countries?  How can 

firms make the jump from one country to another, or will their ability to do software localization, and 

develop unique content and approaches based on geography be limiting factors for success?  What will be 

the impact of multiple jurisdictions on the evolving B2B marketplaces of the Internet, involving firms 

such as the General Motors, Ford and DaimlerChrysler, when their joint ventures must be approved by the 

antitrust governance mechanisms of different countries?   We believe that EC globalization and its social 

impacts are issues that are important to develop from the perspective of economic analysis in future EC 

research.   

CONCLUSIONS 

In this article, we develop a framework with which we assessed the extent to which economic 

analysis offers insights for the study of EC.   The framework builds on others in the literature (e.g., [210, 

411]).  However, ours highlights multiple levels of analysis from an economics perspective, rather than 

from the usual technology-first perspective.  Our levels of analysis begin at the most disaggregated level, 

with the technologies of EC.  From there, we examine other issues at successively more aggregated levels 

of analysis.  These include the product level, the business process level within the firm, the market level, 

as well as the level of the macroeconomy, where the impacts of the new technologies are felt as social 
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welfare benefits. These levels are durable over time, and are all-encompassing, making our framework a 

valuable tool for analysis as new developments occur in EC that can be understood from the vantage point 

of economic theory.   

Within the framework, we included economics-motivated literature on EC from a variety of 

disciplines, but maintain the traditional IS literature as the core.  This allows us to examine the how EC is 

understood in our discipline at present, as well as to forecast some of the future directions in which the 

research will progress.  The result is a comprehensive survey that we hope can be useful for many who 

wish to identify starting points for their own efforts to better understand new developments in the digital 

economy.  We also believe that this kind of a survey will be useful for the interpretation of how EC 

relaxes and tightens the various constraints that firms face in conducting business in the presence of the 

Internet. 

Because the study of EC has only begun to develop recently, much of the research that we review to 

populate our framework is still in its preliminary stages.  As a result, we recognized that we had to make a 

special effort to ensure up-to-date coverage.  In addition to the traditional channels for locating research 

literature, we included literature from a variety of conferences.  We also contacted many colleagues in the 

research community to request their most current working papers.  This "real-time" approach allowed us 

to obtain a clearer understanding of the breadth of the ongoing work in the field, as well to get a sense of 

what issues leading researchers believe are most important to examine. 

The advent of EC and the technologies that make it possible on the Internet have provided us with 

windows on business development that few would have dreamed possible just one decade ago.  Today, 

the number of users of large Internet enabled systems is no longer counted in the thousands or millions, 

but in the hundreds of millions.  The systems that support commerce on the Internet have become not just 

a strategic tool, but the entire business of many companies, and yet our understanding of technology 

strategy and the new economics of the Internet marketplace are incomplete.  These are as large in usage 

terms as any systems that have ever been deployed.   

Indeed, as we mentioned when we discussed the conceptual model for this research, we do not view 

those who use information systems in the EC context as users in the sense that IS researchers have viewed 

them traditionally.  Instead, we view them as customers who have different needs and demands, and these 

are different from those fulfilled by traditional ISs.  Moreover, customers have a choice of a variety of 

providers and vendors, many of whom offer very similar products and services.14  By the same token, 

                                                 
14 Consider the extensive similarity among search engines on the Internet (e.g., Yahoo, Excite, NorthernLight.com, 
Infoseek, Mamma.com, etc.)  There are a number of significant differences among the number of pages they index, 
the details of the mechanism that they employ to deliver search results, their abilities to accept new page 
submissions for indexing, and the extent to which they perform primary or meta-search. Yet most Internet users 
probably fail to distinguish these differences.  A second example is bookselling on the Internet, where the leading 
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users have few, if any choices.  This is a very important different between EC and traditional IS contexts, 

and one that is worthy of additional exploration on its own.  Thus, we see that an understanding of the 

economic aspects of user interactions with screen-based interfaces, technology supply and demand, 

product and service differentiation and externalities, and a host of other issues suddenly move to the fore 

of the study of information systems in the EC context.   

The range of interesting developments and innovations that are occurring in information goods, firm 

business processes, electronic marketplaces and emerging industries in the economy further increases the 

impetus to broaden efforts in research on EC.   First, however, the efforts that are undertaken should 

recognize that it will be necessary to obtain a firm grasp on the fundamental issues that present 

themselves in this new and changing technological context for business. Second, using this understanding, 

we must develop useful managerial tools that are based on solid theory to enable businesses to organize 

themselves and mobilize resources to compete more effectively in this new environment.  It would be 

especially appropriate if the theoretical perspectives that we offer as researchers to managers have 

intuitive appeal and are readily understood.  One of the most desirable outcomes from a managerial 

standpoint will be the development of analytical tools that permit managers to predict the consequences of 

their actions in this environment.  They want actionable theory, prescriptive recommendations and 

normative advice, as well as the methods that make the theory applicable in their business contexts.  We 

have already seen this with the new metrics and evaluative approaches for Internet-based banner 

advertising, and can expect to see this develop into a new science for Internet-based marketing.   

Third, we must develop theories that are specific to the various EC settings where the most interesting 

developments are occurring.  These include: e-procurement and supply chain management; the provision 

of trust in Internet trade contexts; design guidance and modes of operation for electronic auctions and 

electronic financial markets; and search capabilities available to users on the World Wide Web.   

Different business models and different industry segments will have to be examined through separate 

lenses also.  We are now beginning to see this occur with research in various industries.  They include the 

bookselling industry [77, 78], the real estate industry [126], the electronic brokerage industry [220], the 

Internet service provider industry [138], and the travel industry [102, 114].  

Our coverage of EC has included literature from a variety of disciplines.  But since our core 

perspective has been IS research, this survey of the emerging literature is imperfect and incomplete in 

characterizing the developing research in other areas.  This brings us to our final point.  Fourth, we wish 

to emphasize the importance of thinking about EC in terms of the insights that economics can offer across 

                                                                                                                                                             

players can do little to differentiate themselves, other than through the establishment of brand equity over time 
(often via first-mover advantage) and effective fulfillment operations to ensure customer satisfaction.   
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the multiple disciplines that employ its theory [280]. Thus, we encourage business school researchers in 

different disciplines to collaborate and bring their varied expertise to bear on problems and issues in EC 

for which no single disciplinary perspective will suffice.  We have seen such efforts occurring around 

joint MBA curriculum strategies and program development efforts in major business schools around the 

United States, and in Europe and Asia, too.   The challenge faced by EC researchers -- not just in IS but in 

all of the affected disciplines -- is to do better interdisciplinary research than business schools have been 

able to do in the past.  To provide the greatest value, we need to bring together different theoretical and 

methodological skill sets to create an integrated basis for a solid new theoretical and managerial 

understanding of EC.   
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