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Price rigidity involves prices that do not change with the regularity predicted by standard economic theory, and is of 
long-standing interest to firms and industries, and our understanding of the economy as a whole. The previous IS 
literature has failed to identify the central role of IT and Internet retailing-related technologies to explain the rigidity 
of prices on the Internet. Instead, it has offered only limited explanations, such as menu costs and tacit collusion. 
These ideas, and quite a few other key theoretical perspectives were formulated in disciplines other than ours. 
Thus, the issue of price rigidity and price adjustment in Internet retailing should be given more scrutiny than the 
literature has provided to date. We review and synthesize what we know about price rigidity in non-electronic 
retailing contexts using a multi-level theory approach that identifies three unique levels of analysis: the firm-specific 
level, the firm-to-consumer level, and the firm-to-market level. We evaluate to what extent this knowledge is 
applicable to explain price-setting and price adjustment on the Internet. We conclude that there should not be less 
price rigidity in Internet retailing than in traditional retailing – even though the Internet is involved. To this end, we 
recommend a multi-level variance theory of Internet-based price rigidity. This study provides a foundation for the 
development of new theoretical perspectives at the crossroads of the academic disciplines of marketing, economics 
and IS. It encourages research that is able to probe for a deeper understanding of new economic phenomena 
associated with the digital economy’s growth.  
 
Keywords: Economic analysis, information systems, information technology, interfirm competition, Internet 
retailing, multi-level theory, price rigidity, pricing strategy, variance theory.  
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1. Introduction 
Price rigidity, the inability of firms to adjust prices in the presence of forces that suggest they should 
change, occupies a central stage in the research agenda of new Keynesian macroeconomics (Ball 
and Mankiw, 1994; Rotemberg and Saloner, 1987) and industrial organization (Carlton, 1989; Stiglitz, 
1984). This is in contrast to the traditional assumption that firms flexibly adjust prices, which lies at the 
heart of classical economic models used in microeconomics, and in many areas of business such as 
finance, marketing, and strategy (Anderson, 1994; Blinder et al., 1998).   
 
Price rigidity is of particular interest in the context of Internet retailing, and the capabilities that firms 
now have to set and adjust prices flexibly (Brynjolfsson and Smith, 2000; Ghose and Gu, 2008; Oh 
and Lucas, 2006). For the purposes of this research on Internet retailing and price rigidity, it is 
important for us to establish the scope of our investigation. By the Internet and in the Internet retailing 
(or electronic retailing) context, we are referring to the set of technological, organizational and 
managerial capabilities that permit a firm’s prices to be made accessible to consumers and 
businesses via websites and other means to support the sales transactions for information, goods 
and services. Such activities are associated with electronic commerce. 1

 

 In contrast, traditional 
retailing does not involve the presentation of prices to consumers and businesses via the Internet. 
Instead, prices in traditional retailing are typically made available through in-store price tags, 
promotions, and advertisements in the print, television, and radio media, and by mail and phone, 
among other typically non-technological means.  

Today, the Internet offers opportunities to inform our understanding of price rigidity and the nature of 
price adjustment in two fundamental ways. First, the Internet provides a unique technological context 
for the micro-level study of price-setting behavior and strategies. In the late 1990s, when the hype 
around electronic commerce crested, it was commonplace in discussions among academic 
researchers to hear observations about how information technology (IT) was changing industry 
practices in strategic pricing. In fact, some of the most influential papers of that time, including Bakos 
(1997) and Brynjolfsson and Smith (2000), adopted this general perspective that pricing is likely to be 
frictionless on the Internet. This suggested applying pricing models that were financial market-like – 
the strategic pricing equivalent of Clemons et al.’s (1999) market technostructure. The e-commerce 
marketplace now provides the functionality of the stock markets in terms of firms’ ability to adjust 
prices and consumers’ capacity to understand how they are changing. Sometime in 2001 and 2002 
though, the weight of the discussion and debate seemed to shift to pricing frictions in e-commerce, in 
spite of the revolutionary, powerful and new capabilities of technology to support the firm in adjusting 
prices (Baye and Morgan, 2004; Carlton and Chevalier, 2001).    
 
Second, the technologies that are associated with Internet retailing and price production operations 
have created forces to transform or reform

                                                      
1 It is important for us to help the reader to recognize the breadth of our application of these terms, since they will be 
easily misunderstood or misinterpreted by the reader. We will refrain from using the term “the Web” since the 
developments that we are considering are more specific to selling and pricing. We include the technologies that make 
it possible for consumers to identify the products they wish to buy, including search engines, shopbots, social 
networking systems (such as Twitter and Facebook), short message service (SMS) systems, recommender systems, 
and other emerging technologies that support consumer search for products and prices. Many of these have become 
available for mobile hand-held devices.  

 markets, so they operate differently from how they once 
did (Kim and Mauborgne 2005). Technological change has created an innovative new production 
process for prices, which, in turn, has transformed the landscape of business price-setting (Dutta et 
al., 2003). An alternative perspective is to view the strategic pricing process as reformed relative to 
the way things have worked in the past. From this viewpoint, we can think of strategic pricing as being 
brought to real-time delivery in electronic environments, without simultaneously suggesting that the 
business processes that exist around strategic processes are entirely different from before (Smith et 
al., 2001). Changes in price rigidity and flexibility levels at firms – if indeed there are any changes – 
should occur, in part, as a result of differences that relate to business processes for price production 
and price setting between the traditional and electronic environments. Therefore, firms may adjust 
prices on the Internet differently from the way they do than in traditional commercial settings, and 



 

 
305 

Journal of the Association for Information Systems Vol. 11 Issue 6 pp. 303-338 June 2010 
 

Kauffman & Lee/Price Rigidity in Internet Retailing 

being able to detect this kind of behavior may change our conventional wisdom about price rigidity 
(Bailey 1998; Brynjolfsson and Smith, 2000).   
 
The issue of price rigidity in Internet retailing should be given more scrutiny than the literature has 
provided to date. The previous IS literature has failed to identify the central role of Internet 
technologies in the marketing function to explain the rigidity of prices on the Internet. Instead, it has 
offered only very limited explanations, such as the menu cost explanation (Brynjolfsson and Smith, 
2000; Bailey, 1998) and tacit collusion (Campbell et al., 2005; Kauffman and Wood, 2007). Although 
this work has been commendable and innovative in its efforts to open up a meaningful dialogue 
across economics, marketing, and IS, it has been limited in its scope from a theoretical perspective. 
There may be factors that can explain the price-changing behavior that Internet retailers demonstrate 
other than menu costs and collusive behavior. For example, there still seems to be a role for market 
forces to play in price adjustment, even for Internet retailers (Bergen et al., 2005; Oh and Lucas, 
2006). Firms may also make use of non-price elements, such as customer service, product 
information, reputation or fast delivery, instead of price adjustments (Clay et al., 2002a). In addition, 
certain price points maybe observed like 99¢ – even on the Internet – due to consumers’ rational 
inattention to the last digit of the price, and sellers’ interest in exploiting their decision-making 
behavior (Lee et al., 2009). Furthermore, there may be differences in price adjustment tactics that are 
observed for different firms relative to different products (Bergen et al., 2005; Ghose and Gu, 2008; 
Kauffman and Lee, 2004a). Similar explanations may also occur at the level of industries, as well as 
within or between sales channels.  
  
With this concern in mind about the pervasive expectation of declining price rigidity in Internet 
retailing, IS researchers have an important opportunity to address research questions from the unique 
perspective of our academic field: 

 
• Should we expect less price rigidity in Internet retailing, compared to traditional non-Internet 

channels? Are there any differences in price-changing behavior within and between firms, 
channels, and industries?  

• What theories or theoretical knowledge would provide a basis for understanding what we 
observe?   

 
To answer these questions, we will draw upon perspectives that are new to the IS field, but offer rich 
opportunities for theory-building and empirical research in settings that will be closely related to IS 
research. The objective of this research is to deliver a critical survey of the research in the area we 
have selected – price rigidity and price adjustments – and to support further exploration on the basis 
of a set of carefully distilled theoretical truths. To make the case in this article, we primarily develop 
our arguments from the perspective of IS and economics research. We will return to a number of 
specific ideas that have guided and helped us sort out the many conflicting (menu costs and 
managerial costs, inventory, and demand) and complementary (search costs and price points, implicit 
contracts and customer antagonization) ideas that are available. We will also discuss ideas that have 
aided our clarification of the different perspectives on the relevant research levels (micro-macro, 
consumer-firm-market) and the relationships among them. Further, we will consider the ideas that 
facilitated our determination of the paramount theoretical explanations, informed our assessment of 
new theoretical knowledge, and enabled us to present a more convincing synthesis of current thinking 
in this area.   
 
The aim of this article is to review and synthesize what we know about price rigidity in non-electronic 
contexts and to discover the extent to which this explains dynamism of price setting as observed in 
Internet retailing. We use this review to set up an agenda for future research that involves the 
presentation of a multi-level variance theory of price rigidity in Internet retailing. Section 2 presents 
our organizing framework for this research. Section 3 discusses the firm-specific level of analysis and 
what is known about price rigidity in traditional contexts and how the relevant knowledge is applicable 
to price setting on the Internet. Section 4 extends this view by assessing different theoretical 
perspectives that bring different issues into focus at the firm-to-consumer level of analysis. Section 5 
explores knowledge about price rigidity and price adjustment at the firm-to-market level of analysis, 
where we see different impacts associated with the use of various technologies that have made 
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Internet retailing possible. Section 6 discusses the empirical evidence of price rigidity in Internet 
retailing from the point of view of our multi-level theory analysis. It also presents an evaluation and 
synthesis of the value and the benefits of the theory work in this research. Section 7 concludes with a 
discussion of a number of managerial implications for pricing managers, as well as the work’s 
limitations and possible extensions for future research.  

2. Research Framework   
We next survey interdisciplinary perspectives that help to position this work with respect to strategic 
pricing, price rigidity, and price adjustment as an important new area for IS research. We will 
concentrate on theories from economics and marketing. Based on our examination of different 
theories on price rigidity and price adjustment, we propose a multi-level, multi-theoretical research 
framework that considers the impacts of Internet retailing-related technologies. The research 
framework provides a means to evaluate the observed empirical evidence for price-change behavior 
in Internet retailing in a manner that emphasizes theory. 

2.1. Price Rigidity Theories in Economics and Marketing 
For IS researchers to appreciate the new opportunities that we have with respect to the study of IT-
driven phenomena in strategic pricing in the marketing function, it is necessary for us to master the 
vast, theoretically complex, and methodologically mature literature on price rigidity and price 
adjustment in economics and marketing. Moreover, we need to come to grips with the complementary 
and contradictory aspects of the multi-theoretic predictions, and the range of ideas that are offered for 
when the different theories are likely to be most operative. We also need a means to locate the 
theoretical perspectives in the space of our analysis – in multi-level theory terms – as suggested by 
the organizational research work of Klein and Kozlowski (2000a, 2000b) and Kozlowski and Klein 
(2000). Though their work does not involve economic analysis, it nevertheless supports a key insight 
that proved to be very powerful to us in this research: that different theories most effectively treat 
unique levels of analysis of a business problem. As the reader will soon see, this enabled us to be 
more effective in our selection of price rigidity-related theories, since different theories offer useful 
managerial and economic knowledge at different levels of analysis. First though, we need to establish 
some basic definitions to ensure that the IS reader is familiar with the conceptual underpinnings of 
research in the price rigidity area. 
 
Price rigidity is an essential component of new-Keynesian macroeconomic theory. Economists refer 
to this as the economics of nominal rigidities (Blinder et al., 1998; Carlton, 1989).  Some other terms 
are also used, including price inertia, price stickiness, and price inflexibility.  Rigid prices occur when 
prices do not adequately change in response to underlying cost and demand shocks (Anderson, 
1994). Once set, prices often remain unchanged, in spite of changes in the underlying conditions of 
supply and demand. Price rigidity has the potential to prevent Walrasian market clearing that leads to 
equilibrium in supply and demand and market efficiency (Carlton and Perloff, 2000). 
 
An influential study of price rigidity was conducted by Means (1935), who found that some prices are 
administered, and consequently, are insensitive to fluctuations of supply and demand.  Later, a wide 
range of theories, based on price adjustment costs, market interactions, asymmetric information, and 
demand and contract-based explanations, were proposed to explain why price changes might be 
sluggish (Andersen, 1994; Blinder et al., 1998). Table 1 lays out and briefly explains the multi-
theoretical background of current knowledge on price rigidity. 
 
A number of settings have been of special interest to researchers, who have revealed rich multi-
theoretical knowledge about price adjustment. Some of the contexts that have been studied in terms 
of price rigidity include: product quality (Allen, 1988), inventory policies (Amihud and Mendelson, 
1983), crude oil price changes and gasoline prices at the service station pump (Borenstein et al., 
1997), wholesaler contracts (Carlton, 1979), banking and financial services (Hannan and Berger, 
1991), and grocery stores (Powers and Powers, 2001). However, the weight of these studies 
suggests that there has been no single reason

 

 for either price adjustment or price rigidity, but rather a 
variety of useful theories to explain what has been observed.  
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Table 1:  A Multi-Theoretical Overview of Price Rigidity 
Theories Explanations 

Cost of  
Price  
Adjustment 

Changing prices is costly, so prices go unchanged even with changes in supply 
and demand.   
• Menu Cost: Firms face a lump sum cost whenever they change their prices. 
• Managerial Cost: Time and attention required by managers for price 

decisions may slow down price changes. 
• Synchronization and Staggering: Stores change the prices of different 

products either together due to menu costs, or independently due to 
managerial costs. 

Market  
Structure 

Monopoly power and coordination failure in markets are the primary sources of 
price rigidity. 
• Industry Concentration: Sluggish price changes often indicate monopoly 

power in the mix.  
• Coordination Failure: Absence of an effective coordinating mechanism for 

market clearing leads to price rigidity. 

Asymmetric 
Information 

Price rigidity may arise when one party to a transaction has more information 
than another. 
• Price as Signal of Quality: Firms are reluctant to lower prices for fear that 

their customers may misinterpret price cuts as reductions in quality.   
• Search and Kinked Demand Curve: Customer search costs lead to firms 

facing a kinked demand curve. 
• Psychological Price Points: Prices tend to get stuck at certain ending 

prices, because firms know about the psychological responses to them on the 
part of the consumer. 

Demand-Based 

Firms react to other changes (inventories, non-price elements) than price 
changes. 
• Procyclical Elasticity of Demand: Demand curves become less elastic to 

price changes as they shift in. 
• Inventories: Inventories are used by firms to buffer demand shocks. 
• Non-Price Competition: Instead of making changes to their prices, firms use 

non-price elements such as delivery lags, service, reputation, or product 
quality to be competitive. 

Contract-Based 

Prices remain unchanged in the presence of explicit or implicit contracts. 
• Explicit Contracts: Prices become fixed for limited time periods under 

nominal contracts.  
• Implicit Contracts: Price changes may antagonize customers, so implicit 

agreements are established between firms and customers to stabilize prices 
and diminish friction.   

2.2. A Framework for Price Rigidity in Internet Retailing 
The unprecedented growth of Internet retailing-related technologies has resulted in enormous 
impacts and opportunities at the micro-level of consumers and firms, as well as at the macro-level of 
industries and markets. From the firm’s perspective, such technologies enable firms to adjust prices 
differently, which may change our conventional wisdom about price rigidity. Many observers have 
commented that physical price adjustment costs that are affected by menu costs are almost entirely 
absent in Internet retailing because they primarily consist of simple database updates, which may be 
easily programmed (Bailey, 1998; Brynjolfsson and Smith, 2000). This suggests that Internet retailers 
have the capability to adjust prices more flexibly than traditional retailers, like financial markets for 
foreign exchange and equity trading, where there are pure supply and demand plays (Clemons et al., 
1999). From the consumer’s perspective, Internet retailing-related technologies greatly reduce search 
costs and switching costs between competitive sellers, enabling buyers to easily compare products 
and their prices by using search engines or shopbots (Daripa and Kapur, 2001; Varian, 2000).  Not 
only do the new technologies far surpass the capabilities that have been available in traditional 
bricks-and-mortar stores to adjust prices and track competitors’ prices, they provide the basis for 
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consumers to make to-the-penny price comparisons (Bakos, 1997; Bergen et al., 2005).  Also from 
the market perspective, Internet technologies have profoundly impacted the scope and efficiency of 
markets. This has made prices and costs more transparent, lowering technological barriers to entry, 
and creating more competitive markets (Brynjolfsson and Kahin, 2000). 
   
With these observations about the new economy in mind, we now turn to the application of the new 
theoretical perspectives for price rigidity in the context of Internet retailing. The theories are all related 
to existing price rigidity theories that have been developed and applied to traditional retailing contexts. 
(See Table 1.) A key basis for price rigidity theories is that prices are under the control of and 
administered by firms, and not subject to the laws of supply and demand (Carlton and Perloff, 2000; 
Means, 1935). The firm sets or changes its prices based on its own pricing capabilities, in terms of 
menu costs and managerial costs, as well as in response to consumer actions and behavior. The 
changes occur in the presence of different market structures and degrees of industry concentration 
(Andersen, 1994; Blinder et al., 1998). Price rigidity theories explain the observed behavior of 
consumers, firms and their pricing strategies, and markets in Internet retailing environments. 
 
Based on interdisciplinary theories from marketing and economics, we propose a research framework 
to examine different theories on price rigidity that will be observed in Internet retailing environments at 
the different levels of analysis covering the firm, the consumer, and the market. More specifically, we 
examine possible causes of price rigidity in Internet retailing by considering that firms’ pricing 
capabilities are mediated by IT and Internet technologies, as well as their interactions with consumers 
and the market. (See Figure 1.) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. A Multi-Level, Multi-Theory Framework for Price Rigidity in Internet Retailing 

Note: It is well recognized in the marketing and economics literature that different price rigidity theories treat 
different levels of analysis, and some may have overlaps. 

At the firm-specific level, we emphasize Internet retailers’ strategic pricing capabilities. This especially 
includes the firm’s production process for prices. This production process is driven by intensive use of 
Internet retailing-related technologies to evaluate the effectiveness of changing prices relative to other 
traditional competing retailers. In particular, we consider Internet retailers’ enhanced organizational 
capabilities (in terms of information available on demand, inventory, and non-price competition, as 
well as price adjustment costs) and their impacts on real price changes.  
 
At the firm-to-consumer level, we focus on Internet retailers’ price-changing behavior influenced by 
the psychology and behavior of consumers. New technological capabilities impact both the firm and 
the consumer, and help to explain why we observe price rigidities in Internet retailing. These include 
leveraging firm-level incentives to avoid customer anger incurred by violations of implicit contracts, 

Internet  
Retailer Consumer Market 

Firm-Specific Level 
• Price adjustment costs 
• Non-price competition 
• Demand and Inventory 

Firm-to-Market Level 
• Industry concentration 
• Coordination failure 

Firm-to-Consumer Level 
• Contracts 
• Information asymmetry 
• Psychological price points 



 

 
309 

Journal of the Association for Information Systems Vol. 11 Issue 6 pp. 303-338 June 2010 
 

Kauffman & Lee/Price Rigidity in Internet Retailing 

taking advantage of customers’ psychological misinterpretation of price cuts as quality reduction, and 
responding to consumers’ rational inattention to certain price endings and psychological price points.   
 
Finally, we examine Internet retailers’ pricing behavior at the firm-to-market level. Market structure, 
the level of competition, and possible collusive actions, including tacit collusion, also influence them. 
IT and Internet technologies also affect pricing behavior differently compared to traditional 
environments.  
 
We will discuss these theories in the next several sections to evaluate price rigidity for the context of 
Internet retailing. We also develop our theoretical arguments in response to our research questions, 
specifically emphasizing the mediating role of the Internet to explain price rigidity. We have chosen 
different contexts that will help make this work more grounded and illustrative for the reader.2

3. The Firm-Specific Level of Analysis 

  First, 
we chose the context of cross-channel pricing – represented by bricks-and-clicks retailers that 
operate as traditional retailers and as Internet retailers via their associated .com entities. Second, we 
selected pure Internet-only retailers, and explore how the price rigidity and price flexibility issues 
contrast in that setting. Where it seems to be appropriate, we also offer additional examples that 
illustrate aspects of the price rigidity and price flexibility issues that we are examining, in situations 
where the bricks-and-clicks and Internet-only national retailers examples do not quite fit. 

In the 1990s and earlier, technology-driven pricing was largely in the domain of the airlines, as well as 
that of hotels and rental car companies that implemented revenue yield management practices. The 
technologies of that pre-Internet era combined powerful underlying data capture and online, real-time 
capabilities. They also took advantage of advanced knowledge in economic modeling and marginal 
value-based price discrimination approaches. This enabled companies like Marriott and American 
Airlines to effectively implement revenue yield pricing structures, as well as to make day-to-day 
adjustments in “demand bucket” prices in response to shifting demand patterns and shocks (Clemons 
et al., 2002; Hagel and Armstrong, 1997). Today, however, we have the same kinds of technologies 
available in many price-setting contexts that do not involve perishable products and services. As a 
result, now it is possible for bricks-and-clicks firms and traditional retailers to implement systems that 
permit significant adjustments to be made to prices in situations where menu costs previously made 
rapid price changes uneconomical (Brynjolfsson and Smith, 2000; Gulati and Garino, 2000). 
 

Intenet Retailer 
 

   
 
 
 
 
 

Price adjustment 
(or rigid prices) 

Figure 2. The Firm-Specific Level of Analysis for Price Rigidity in Internet Retailing 
                                                      
2 In a critical survey of the literature, it is important to explain to the reader what constitutes a valid illustration of the 
application of the theoretical ideas that we will evaluate, extend and discuss. In our view, a valid illustration needs to 
have several desirable properties – and preferably, all of them. First, a valid illustration should be based on actual 
observations of the real world, whether through empirical studies that work with large-scale data or through small-
scale data analysis or case study analysis. Second, a valid illustration should be drawn from a context that analysts 
would recognize as being representative of the setting in which the phenomenon under study arises. This suggests, 
for example, that pricing patterns in a time of economic shocks, such as sky-rocketing gasoline prices during a time of 
war, or used car prices after a large-scale recall occurs, should not be considered. Finally, a valid illustration should 
be one that is not subject to conflicting interpretations that diminish the force of the logic that it should support.  

Technological 
Capabilities  

(Internet  
Retailing-Related 

Technologies) 

Cost and demand 
shocks 

• Price adjustment costs  
• Inventory and demand 
• Non-price elements 
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With new retailing activities enabled by the Internet, we expect to see changes that reflect the 
different technological underpinnings of the firm’s production process for prices (Dutta et al., 2003). 
The reduction in search costs for attractive prices and bargains is accompanied by opportunities for 
firms to implement algorithmic price discrimination approaches that segment customers based on 
customer relationship management (CRM) systems information and new data mining techniques. It is 
natural, then, that Internet retailers will create new ways to set and adjust prices. We consider the 
mediating role of Internet retailing-related technologies in terms of the strategic pricing of Internet 
retailers. This permits us to think through the impacts of the new technology capabilities of firms to 
adjust prices in response to cost and demand shocks. (See Figure 2.) 

3.1. Price Adjustment Costs 
One explanation for price rigidity is based on theories of price adjustment costs: it is costly for firms to 
change prices (Barro, 1972; Mankiw, 1985). A profit-maximizing firm facing price adjustment costs will 
change its prices less often than an identical firm without such costs (Blinder et al., 1998). Price 
adjustment costs include the real costs associated with price changes: printing new catalogs, new 
price lists, new packaging, etc.; informing sales people and customers; obtaining sales force 
cooperation; and spending time to obtain managers’ commitment to gather and process relevant 
information, and to make and implement decisions (Levy et al., 1997). So these theories explain the 
rigidity of prices for two important costs generated by firms: menu costs and managerial costs 
(Blinder et al., 1998; Zbaracki et al., 2004). 
 
Menu Costs.  Menu cost theory assumes that the cost of price adjustment is a fixed cost that must 
be paid whenever a price is changed, and, thus, is independent of the magnitude of the price change 
(Barro, 1972). Some of the states in the U.S. require item pricing by law, which is known to add about 
20¢ to 25¢ per item, on average, and so changing item prices is not free for the seller (Bergen et al., 
2008). Menu costs drive firms to make relatively large and infrequent price changes, and, thus, make 
prices less flexible by deterring recurrent price changes (Ball and Romer, 1990). Mankiw (1985) 
states that in monopoly competition, a firm’s increased return from changing prices is smaller than the 
increased social welfare. So prices may not change, even with inefficient allocations. Interestingly, 
prior to the studies by Mankiw (1985) and Akerlof and Yellen (1985), menu costs were thought to be 
too small to result in any substantial effects related to price rigidity. Introducing real rigidities in the 
face of aggregate demand shocks, Ball and Romer (1990) argue that even with small costs of 
nominal price changes, firms do not change their prices, and real prices remain unaffected. Fluet and 
Phaneuf (1997), using a model where the production technology in the monopolistic firm is 
endogenous to the menu cost, claim that price adjustment costs have the same effect as an increase 
in the randomness of demand.   
 
Testing menu cost theory directly has been hard due to the lack of cost-related data (Carlton, 1986). 
In many settings, the costs of collecting such data are prohibitive. As a result, empirical studies have 
used indirect proxies (frequency of price changes and time between changes) to provide evidence 
supporting this theory (Cecchetti, 1986; Kashyap, 1995; Levy et al., 2002). Using data on actual trans
actions prices, Carlton (1986) finds that the fixed cost of price adjustment differs across buyers and  
sellers. Cecchetti (1986) analyzes the frequency and size of price changes in newsstand magazines 
and shows that higher inflation causes more frequent price changes, and price adjustment costs are  
not fixed; instead, they vary with the size of real price changes. Kashyap (1995) notes that, for 12  
selected retail items sold through catalogs over 35 years, heterogeneity existed in both the frequency 
and the amount of price changes. Based on survey data from New Zealand businesses, Buckle and 
Carlson (2000) assert that larger firms change prices more often than smaller firms due to menu  
costs, which fall systematically as firm size increases. On the other hand, Powers and Powers’ (2001) 
analysis of price data from grocery stores shows a symmetric pattern in the frequency and size of  
price changes for price rises and declines.   
 
Managerial Costs. Managerial costs, also called decision costs (Sheshinski and Weiss, 1992), are  
defined as the managerial time and effort dedicated for relevant information gathering and price  
decision-making (Ball and Mankiw, 1994; Levy et al., 1997). The theory of managerial costs assumes 
that firms cannot change their prices promptly in response to changes in their economic situations if 
many individuals’ decisions in a hierarchical organization are required to process a price change 
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(Bergen et al., 2003; Blinder et al., 1998; Hicks, 2007). Sheshinski and Weiss (1992) distinguish 
managerial costs from menu costs as the more critical component, arguing that these costs induce 
price staggering by firms. Mankiw and Reis (2002) incorporate managerial costs into a formal 
macroeconomic model, that they call a sticky information model. The model assumes that costs of 
information gathering and processing lead to slower information acquisition and price adjustment. 
Alvarez et al. (2010) make an even stronger argument: that firms optimize their price change 
decisions around menu costs and managerial costs of acquiring information.  
 
With direct measurement of the size of the managerial and customer costs in a single large 
manufacturing firm, Zbaracki et al. (2004) empirically analyze several types of managerial and 
customer costs, including costs of information gathering, decision-making, negotiation and 
communication.  They find that the managerial costs are more than six times greater than the menu 
costs associated with changing prices.  Thus, both physical menu costs and managerial costs give ris
e to price adjustment barriers within a firm (Bergen et al., 2003), although some consider managerial 
cost a special kind of menu cost (Blinder et al., 1998; Levy et al., 1997).   
 
Price Synchronization and Staggering. New-Keynesian macroeconomists assume that firms 
change prices step-by-step over time in a process that is called price staggering (Ball and Romer, 
1989; Blanchard, 1982). Not all firms change prices simultaneously. For example, some use price 
synchronization, the process of aligning strategic price changes in time, instead. Klenow and Malin 
(2010) argue that long-lasting price changes are surprisingly infrequent for many products, and may 
occur only once per year, once minor discounts and short-term inventory-based price adjustments are 
excluded. In oligopolistic markets, each firm takes into account the actions of its competitors, and 
thus, pricing policies will be interdependent, preventing the firm from changing its own products’ 
prices (Lach and Tsiddon, 1996; Sheshinski and Weiss, 1992).  Blanchard (1982) argues that 
staggered price-setting leads to inertia in the aggregate price level. Ball and Cecchetti (1988) propose 
price staggering and synchronization. They develop a model in which firms have imperfect 
information about the current state of the economy and obtain information by observing the prices set 
by others. This gives each firm an incentive to set its price shortly after other firms set theirs. Ball and 
Romer (1989) state that staggered price-setting is advantageous in that it permits rapid adjustment to 
firm-specific shocks, but the disadvantages include unwanted fluctuations in relative prices. 
Sheshinski and Weiss (1992) study optimal pricing strategy for a multiproduct monopolist when the 
timing of price adjustments is endogenous. They argue for a further source for interdependence, 
namely, increasing returns in the costs of price adjustment. They observe that pricing decisions are 
influenced by interactions in the profit function between the prices of the products and the nature of 
menu or decision costs. So, synchronization is induced when there are positive interactions between 
prices in the profit function and menu costs, where the cost of changing prices is independent of the 
number of products. Similarly, the price change process should be staggered over time under 
negative interactions in the profit function, and decision costs, where the cost of changing prices is pr
oportional to the number of products.  
 
There are relatively few empirical studies on price synchronization and staggering in traditional retail  
settings. The work on price rigidity has concentrated on single product firms for the most part. For  
example, Lach and Tsiddon (1996), using multiproduct pricing data from Israeli retail stores, find that  
price changes of the same product are staggered across firms (across-store staggering)  
while the price changes of different products are synchronized within the same firm  
(within-store synchronization). Also, Fisher and and Konieczny (2000), in their empirical work on 
Canadian newspapers, present evidence of synchronization within same firm, as well as staggering of 
newspaper prices. 
 
Price Adjustment Costs in Internet Retailing. Compared to traditional non-Internet markets, where 
significant costs associated with price adjustment are incurred, the Internet provides a new 
environment where physical price adjustment costs or menu costs are almost absent (Bailey, 1998; 
Brynjolfsson and Smith, 2000). Changes in underlying technologies to support the production of price 
changes at the level of the firm lead to changes in costs of adjustment. This flexibility also suggests 
that Internet retailers like Amazon.com and Buy.com have the capacity to be more fluid, with price 
changes that are more spread out over time to match market demand. So, we also expect that new 
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technologies will offer firms the possibility to be more flexible and efficient in the application of pricing 
strategy. This logic may also be applied to physical stores with bar code scanner systems, since it is 
easy for the stores to change prices due to reduced menu costs. However, even for modern retailers 
like Target and Best Buy, there still are physical menu costs, including tagging and printing changed 
prices for individual items to provide new price information to offline consumers, among others.3

 
   

But what about the hybrid bricks-and-clicks firm? The Internet does not necessarily reduce the 
managerial costs for price changes because a firm’s Internet channel must be integrated with 
traditional channels to ensure, price and promotion consistency (Bergen et al., 2003; Gulati and 
Garino, 2000). 4

 

  So, bricks-and-clicks retailers like Best Buy and Target may not change prices 
frequently due to higher managerial costs stemming from their integration efforts, compared to 
Internet-only retailers like Amazon.com and Buy.com (Bergen et al., 2003). Table 2 compares price 
adjustment costs by channel.  

Table 2. A Comparison of the Price Adjustment Costs by Channel 
Cost Type Bricks-and-Mortar Bricks-and-Clicks Internet-Only 
Menu 
Costs 

High due to physical 
lump-sum costs 

High due to costs 
incurred by traditional 
channel 

Low, almost absent due to 
intensive use of IT 

Manageria
l Costs 

High due to 
hierarchies for 
decision-making 

High due to the 
integration efforts 
across channels 

Low due to less 
hierarchies for decision-
making 

 
There are several empirical studies that corroborate this argument in Internet retailing. Bailey (1998) 
finds that Internet retailers make significantly more frequent price changes than traditional retailers for 
homogeneous products, such as books and CDs. Brynjolfsson and Smith (2000) also observe that, 
due to low menu costs, online retailers make price changes that are up to 100 times smaller than 
those made by bricks-and-mortar sellers. In a recent study, Oh and Lucas (2006) find that online 
vendors in the computer commodity market synchronize the timing of price changes across stores 
due to low menu costs and increased supplier coordination. So, it appears that Internet retailers can 
adjust prices any day of the week throughout the year (Bergen et al., 2005). This is in contrast to 
grocery stores or traditional retailers, who adjust prices with sales fliers and print and radio advertise
ments to take advantage of greater demand that occurs around the weekend (Dutta et al., 1999). Inte
rnet retailers are capable of being more flexible than traditional bricks-and-mortar retailers due to their  
technology prowess. 
 
On the other hand, there are several empirical studies that provide evidence for price inflexibility in 
Internet retailing.  Analyzing the pricing behavior of two leading online bookstores, Amazon.com and 
BN.com, Chakrabarti and Scholnick (2005) find that online retailers exhibit within-store  
synchronization in price changes, and argue that price rigidities also exist in online environments. 
Tang and Xing (2001), comparing Internet retailers’ price changes for DVDs, find that Internet retailers 
do not change prices frequently, in spite of the small menu costs in the online environment. Tang and 
Xing (2001), comparing Internet retailers’ price changes for DVDs, find that Internet retailers do not 
change prices frequently, in spite of the small menu costs in the online environment. They argue that 
online prices may be prone to error, even though they may be easier to change.   
 
 
                                                      
3 Today, there still are a few bricks-and-mortar retailers that do not tag individual items for reading by barcode 
scanners. Most bricks-and-mortar retailers experience considerable menu costs for tagging and printing prices as 
well as printing new catalogs. So, our argument is valid in terms of the role of Internet retailing-related technologies 
for strategic pricing.   
4 For example, Best Buy advertises a store price guarantee on its website: “If you find a lower price on BestBuy. 
com or in a Best Buy Retail Store for the same brand and model during the exchange and return period, we will 
match that price. For purchases made on BestBuy.com, we will not match our competitors' store or website  
prices.” See http://www.bestbuy.com/site/Help-Topics/Bestbuy.com-Price-Match-Guarantee/pcmcat2044000500 
 11.c?id=pcmcat204400050011,  last accessed on June 21, 2010. 

http://www.bestbuy.com/site/Help-Topics/Bestbuy.com-Price-Match-Guarantee/pcmcat2044000500%2011.c?id=pcmcat204400050011�
http://www.bestbuy.com/site/Help-Topics/Bestbuy.com-Price-Match-Guarantee/pcmcat2044000500%2011.c?id=pcmcat204400050011�
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Although there may be contradictory evidence on price adjustment costs, price rigidity exists in 
Internet retailing due to managerial costs for channel integration. Further research will uncover the 
true relationship between price adjustment costs and price rigidity in Internet retailing. 

3.2. Non-Price Competition 
Prices are considered the primary means for market clearing and resource allocation in economics 
(Carlton and Perloff, 2000). Price competition occurs when a seller emphasizes the lower price of a 
product and sets it to match or beat its competitors. But Carlton (1989) points out that markets often 
clear through means other than price. He views price as only one of many dimensions of the terms on 
which products are exchanged. Non-price competition, thus, can be used most effectively when a 
seller can make its product stand out from the competition by enhancing product quality, setting 
delivery lags, stressing customer service, conducting promotional efforts, expanding advertising 
expenditures, etc. (Carlton, 1983; Maccini, 1973). Non-price competition seems to be especially 
prevalent where firms perceive that there are implicit long-term contracts with their customers that 
help to stabilize prices and where firms believe that their customers judge quality by price (Blinder et 
al., 1998; Okun, 1981). Thus, prices may appear rigid if other elements work to clear markets (Blinder 
et al., 1998; Carlton, 1989). Because the theory involves unobserved elements, such as service 
quality and promotional efforts, there are few empirical studies that explain the causes of price rigidity 
in traditional settings. 
 
Non-Price Competition in Internet Retailing. Online consumers also care about other non-price 
aspects, such as seller reputation, delivery locations and times, contract lengths, and so on.  So, the 
Internet has impacted both

 

 price competition and non-price competition between firms (Clay et al., 
2002a). For example, Internet retailers, as a result, may also offer high-quality services like customer 
support instead of lowering product prices, even if the underlying market conditions have changed. 
Such adjustments to non-price elements are likely to offer new ways to compete and will require firms 
to formulate new business rules, too (Kauffman and Wood, 2007). We also observe that the 
competition that motivates the use of non-price elements may not focus on obtaining specific 
transactions or purchases. Instead, the more important emphasis may be the competition to obtain 
new customers and to maintain high customer loyalty.   

The use of non-price elements does not necessarily indicate that online retailers adjust prices less 
frequently. Instead, we expect that retailers use non-price competition in Internet retailing just as in 
traditional retail environments, though it causes price rigidity.  

3.3. Inventories and Demand 
Inventories. Firms operating with little inventory are not able to avoid the impacts of unexpected 
demand shocks (Blinder et al., 1998; Okun, 1981). Achieving the right level of inventory becomes a 
key success factor for businesses and their supply chain management activities.  The level of 
inventory must be sufficient to meet consumer demand but also be low enough to minimize storage 
costs. Economists have considered inventories as buffers or inter-temporal substitutes which firms 
use to smooth fluctuations in demand and production (Blinder et al., 1982). The theory of inventories 
asserts that firms use inventories rather than price changes to cushion demand shocks. When 
demand falls (or rises), firms increase (or draw down) their inventories rather than decrease (or raise) 
prices (Blinder et al., 1998; Reagan, 1982). The price smoothing caused by inventories depends upon 
whether the demand shocks are perceived as short-run or long-run shocks (Irvine, 1980). Firms are 
likely to use inventory adjustments for temporary changes of demand. Amihud and Mendelson (1983) 
find that the degree of price flexibility and asymmetric price responses by firms to economic shocks is 
explained by the relationship between the cost of holding positive inventory and negative inventory. 
 
With permanent changes in demand, real price changes are inevitable. We have recently seen this 
with the downturn in demand and real prices for real estate (Christie 2009) and other services in the 
economy (Blackstone 2009), while the demand and real prices for used cars (Woodyard 2009) and 
gold (Scott 2010) have climbed dramatically. Since recent developments with respect to real prices 
are a result of economic failure in the U.S., and other foreign forces, and these are rather unusual 
developments, we hesitate to draw additional conclusions about the Internet economy and pricing 
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dynamics in Internet retailing. Most of the examples and illustrations that we might draw upon would 
not offer valid contexts because of the unexpected market changes that occurred from mid-2008 to 
early 2010. 
 
Several empirical studies corroborate the relationship between inventory management practices and 
price rigidities in traditional environments. Irvine (1980) shows that a short-run inventory-based 
pricing policy is observed in retail department stores: The price is above (below) its equilibrium level 
when the inventory is below (above) its optimal level. Borenstein et al. (1997) find that there may be 
temporary asymmetries in the adjustment of spot gasoline prices to spot crude oil prices due to 
production and inventory adjustment lags.   
 
Demand. Firm-level price-changing behavior over the business cycle necessitates that consideration 
be given to the roles of demand and supply shocks that relate to business cycles (Stiglitz, 1984). 
When economic fortunes wane, some companies may go out of business. Others may lose their least 
loyal customers, but retain their most loyal ones. If the number of companies falls significantly, this 
may increase the remaining firms’ ability to coordinate their prices, reducing price competition. In 
addition, firms will not reduce prices because the remaining customers may be insensitive to price 
changes (Bils, 1987; Toolsema and Jacobs, 2007). This trend is known as procyclical elasticity of 
demand (Warner and Barsky, 1995). It explains why the responsiveness or elasticity of prices to 
changes in demand may be dampened in a cyclical downturn. Stiglitz (1984) argues that prices 
become invariant across the business cycle even in the presence of a decline in the marginal costs of 
production. This is because anti-cyclical price markups may increase even if the elasticity of demand 
decreases (Blinder et al., 1998).   
 
There are some studies providing empirical evidence on procyclical elasticity of demand.  Warner and 
Barsky (1995) find such empirical evidence just prior to the Christmas holidays and also on three-day 
weekend holidays. These are times when consumers are engaged in more intense shopping or 
search activities. This phenomenon is also called the thick market effect. The idea is that firms have a 
somewhat counterintuitive tendency to charge lower prices during periods of peak demand (which 
contradicts the high demand leads to high price rule). This illustrates the will of firms to compete more 
aggressively on the basis of prices in markets with high demand, when there are also significant 
opportunities to generate revenues and earn a profit based on a high volume of sales (Axarloglou, 
2007).5

 

 In contrast to this perspective, though, Levy et al. (2010b) suggest that the opportunity cost of 
price adjustment increases dramatically for traditional retailers like grocery stores during high demand 
periods like Thanksgiving to Christmas. Since they do not experience the bulk of their annual demand 
then, they are more likely to exhibit a greater reluctance to change prices.  

Inventories and Demand in Internet Retailing. What has been changed in today’s environment, 
where new technologies impact the process of inventory logistics? There is no doubt that a 
foundational inventory level is necessary to serve and retain customers in Internet retailing. To 
increase sales, firms must be responsive to customers’ special needs and requests for supply chain 
and logistics support. From an economic perspective, firms want to be able to adjust prices to react to 
changes in demand. Yet this is often difficult to do in a traditional bricks-and-mortar retail setting. The 
flow of data and the processes and costs associated with changing prices can limit a traditional 
bricks-and-mortar store’s ability to react to these changes. Compared to traditional retailers like Best 
Buy and Target that require the highest inventories, Internet retailers are now able to more accurately 
control inventory and costs, and sample demand any time they need to. For example, Amazon.com 
has had much better inventory turnover than bricks-and-mortar bookstores. Amazon.com achieved 
10.42 times turnover in 2009, compared to 2.75 times for Barnes and Noble and 2.34 times for 
Borders (DailyFinance.com, 2010a, 2010b, 2010c). Morgan Stanley also reported something similar 
to this in 1997 (Meeker and Pearson, 1997). Internet retailers also possess significant price-changing 
capabilities. The new technologies associated with the Internet provide traditional bricks-and-mortar 

                                                      
5 Chevalier et al. (2003) provide contradicting evidence that prices do not fall during the Thanksgiving and Christmas 
holidays, however. Instead, they find significant procyclical pricing patterns and seasonal cycles due to retail margin 
changes. This is consistent with the loss-leader competitive strategies of retailers. Loss-leader advertising is a 
strategy in which retailers offer a big discount in order to attract customers for future profits. 
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retailers with opportunities to adopt bricks-and-clicks retail capabilities, such as leveraging logistical 
and operational expertise with traditional distribution channels, as well as connecting their technology 
infrastructures with the Internet. And, with digital goods such as e-books or MP3 music, retail 
businesses can be designed with virtually no physical inventory. 
 
Rapid growth of online sales during the holiday period also provides Internet retailers with  
opportunities and incentives to attract potential consumers to their stores by applying the appropriate 
strategic pricing models.6

 

 New technologies offer the possibility to be more flexible and efficient in the 
application of pricing strategy, letting Internet retailers make immediate and frequent adjustments (Ba
ker et al., 2001). Price changes are more likely to be driven by demand considerations than by 
inventory levels in Internet retailing. As the demand for the product increases, firms have an incentive 
to more frequently lower prices to maximize their profits by attracting customers.   

Other observations lend support to this argument. For example, in the online bookselling industry, 
Kauffman and Wood (2007) find that the price of bestselling books is dependent on booksellers’ 
business rules for selling books. Books that are selling very well may be discounted more frequently 
compared to other book categories. This is because bestsellers face markets with less stable demand 
due to the effects of announcements and media buzz. These include the New York Times bestsellers 
list, leading book critics’ columns and so forth. Analyzing more than over three million daily 
observations of prices for books, CDs, and DVDs, Kauffman and Lee (2007) find that product 
demand, in terms of sales ranks from Amazon.com and BN.com, positively affects the frequency of 
observed price changes. In addition, they find that the bestseller category shows the highest 
percentage of price changes compared to other categories. These include computer books, new 
books, and steady sellers. We conclude that price changes in Internet retailing are more likely to be 
driven by demand than inventories. 

3.4. Discussion of the Firm-Specific Level of Analysis 
Our multi-level theory evaluation perspective was helpful in our review of prior literature and theories 
on price rigidity at the firm-specific level. At this level of analysis, we considered the role of the firm’s 
new technological capabilities and its impact on price changes in Internet retailing. Table 3 suggests 
theories for traditional retailing also relevant for Internet retailing.  
 
The theories are all unique at the firm-specific level, where managers experience menu and 
managerial costs for price changes, and have the opportunity to make studied business policy 
choices about how they use inventories in reaction to changing demand. In addition, managers have 
some choices about how they synchronize or stagger a firm’s price changes, even if they do not have 
total control as they might wish due to cost factors. Their choices also affect whether they use non-
price elements. After considering the empirical evidence, at this level of analysis, the most relevant 
theories include the theory of managerial costs, price synchronization theory, non-price competition 
theory, and demand theory. These appear to explain the possible causes of price rigidity in Internet 
retailing based on the current empirical evidence. Other explanations that pertain to menu costs and 
inventories that a firm holds may not be as applicable to Internet retailing contexts as the others, 
again, based on the empirical evidence.  
 
 
 
 
 
 

                                                      
6 During the 2009 winter holiday season, November 1 to December 31, online shoppers in the U.S. spent $29.1 
billion excluding travel, a gain of 4% over the prior year’s sales of $28.0 billion (comScore, 2010). Previously during 
the 2008 Christmas season, a number of leading retailers, including Amazon.com, Wal-Mart and Target, offered big 
discounts. Amazon.com had the best ever holiday, as a result, selling 73 items per second on the peak day (Helft, 
2008; Product Review News, 2008).   
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Table 3. Summary of the Firm-Specific Level of Analysis 

Theory 

Traditional Setting Internet Retailing Match 
with 
Theory Prediction 

Empirical 
Evidence Prediction 

Empirical 
Evidence 

Menu Costs Menu costs deter price 
changes. 

Carlton 
(1986), Levy 
et al. (1997) 

Due to low menu costs, 
prices can be changed by 
any amount at any time. 

Bailey (1998), 
Brynjolfsson and 
Smith (2000) 

No 

Managerial 
Costs 

Managerial costs deter 
price changes. 

Zbaracki et al. 
(2004) 

Managerial costs still exist 
due to integration efforts. 

Bergen et al. 
(2005), Tang and 
Xing (2001) 

Yes 

Price 
Synchroniza
tion and 
Staggering 

Firms change prices 
together due to menu 
costs, or 
independently due to 
managerial costs.  

Lach and  
Tsiddon 
(1996), Fisher 
and Konieczny 
(2000) 

Due to low menu costs, 
across-store 
synchronization will exist. 

Oh and Lucas 
(2006) Yes 

Non-Price  
Competition 

Firms will use non-
price elements instead 
of price changes. 

N/A 
Non-price elements can 
be used instead of price 
changes. 

Clay et al. 
(2002a), 
Kauffman and 
Wood (2007) 

Yes 

Inventory 
Firms use inventories 
to buffer demand 
shocks. 

Borenstein et 
al. (1997),  
Irvine (1980) 

With low inventory 
turnover, price changes 
will be more flexible. 

N/A No 

Demand 
In high demand 
periods, firms will 
change their prices 
frequently. 

Axarloglou 
(2007),  
Warner and 
Barsky (1995) 

Due to less dependency 
on inventory, prices will be 
changed frequently in high 
demand periods. 

Kauffman and 
Wood (2007), 
Kauffman and Lee 
(2007) 

Yes 

4. The Firm-to-Consumer Level of Analysis 
Internet retailing represents a transformed environment of mercantile exchange. More than other 
conclusions that observers have drawn about Internet retailing, the common wisdom is that Internet 
technologies have led to greater transparency, more widespread dissemination of information, and 
increasingly similar information about many elements of product, price, and market competition that 
are readily available to archrivals. This has been to the great benefit of consumers, who are now 
better informed about the opportunities they have to make value-maximizing purchases in the 
marketplace than ever before. In this context, it makes sense to undertake a careful assessment of 
the extent to which consumer-related forces are operative in determining the observed price rigidity 
and adjustment outcomes. Thus, our multi-level theory analysis now turns to firm-to-consumer level 
perspectives. 
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We next look at Internet retailers’ responses to consumer behavior and consumer psychology in 
determining price adjustments. We also consider how technology impacts firms and consumers to 
explain why price changes may be sluggish in Internet retailing. Due to our focus on the firm’s 
response to consumer behavior at this level, it is appropriate for us to cover a broad range of theories 
from economics, marketing, and psychology to identify the necessary issues and derive the related 
basis for understanding. We will focus on contracts, information asymmetries, and psychological price 
points at this level of analysis. (See Figure 3.) 

4.1. Contracts 
Contract-based theories provide an explanation of rigid prices in the context of transactions between  
firms and customers who enter into either explicit or implicit contracts that fix prices over a given  
period. Such contracts may provide insurance against uncertainty or risk in market conditions by  
delivering stable prices (Blinder et al., 1998). So, the theories have been used as important tools to  
understand price-setting and adjustment strategies.  
 
Explicit Contracts. Most firms that trade goods and services have nominal contracts that fix prices  
for finite periods of time to avoid uncertainties or transaction costs (Carlton, 1979). The theory of  
explicit contracts assumes that prices are not free to adjust to either demand or cost shocks  
underwritten contracts. Thus, from the perspective of this theory, firms may not be able to raise prices 
for existing customers without contract renegotiations, even with cost shocks or demand shocks (Hub
bard and Weiner, 1992). Blinder et al. (1998, p. 302) report that “about 85% of all goods and services 
in the U.S. non-farm business sector are sold to ‘regular customers’ with whom sellers have an  
ongoing relationship. And about 70% of sales are business to business rather than business to  
consumers.” The reader should think of the move-to-the-middle theory (Clemons et al., 1993) in 
procurement and the balance between achieving access to low cost inputs versus the risks of failed 
fulfillment that it implies. Explicit contracts explain rigid prices in the B2B context, such as supply  
chain-based procurement, where IT plays an important role as well. However, explicit contracts 
are not

 

 often made between firms and consumers in the Internet retailing context, so we exclude this 
theory in our discussion.  

Implicit Contracts. If customers and sellers trade with one another for long periods of time, they 
develop some attachment to making transactions involving the product (Carlton, 1986; Okun, 1981). 
This is referred to as the theory of implicit contracts. Any price changes for the product, as a result,  
can irritate customers when they think the changes are unreasonable (Bergen et al., 2003; Zbaracki  
et al., 2004). This theory can also be combined with customer antagonism theory, which suggests  
that customers may be antagonized, and react negatively whenever a price change exceeds the 
expected range or violates established pricing patterns from past periods (Blinder et al., 1998; Stiglitz, 
1999). Okun (1981) proposes the concept of the “invisible handshake” as a possible source of price 
rigidity in the product market. He argues that both firms and customers in long-term relationships are 
stimulated to become involved in implicit agreements that make prices rigid. However, Carlton (1986) 
posits that prices tend to be more flexible the longer the buyer-seller association. Customers involved 
in shorter relationships with suppliers are more likely to use fixed-price contracts because of the fear 
that they may be exploited by competitors’ price changes. Kahneman et al. (1986) also find that 
consumers feel cheated when firms exploit shifts in demand by raising prices.   
 
There is empirical evidence that lends support to this argument. Blinder et al. (1998) shows that 
implicit contracts exist within two-thirds of the purchasing economy. Powers and Powers (2001), in 
their study of grocery stores, find that large firms lose more customers to their rivals when they 
change prices. Zbaracki et al. (2004) provide qualitative evidence of managers’ fear of antagonizing  
customers. They argue that price changes call attention to prices and may damage the firm’s 
reputation, integrity and reliability. Rotemberg (2009) further notes that the size of price changes that 
are made by a firm will lead to different levels of customer regret. And finally, Mitev (2004) reports 
empirical evidence that French Railways’ move from fixed and predictable pricing to dynamic pricing 
by implementing revenue yield management caused a huge backlash from French public 
transportation users. Nevertheless, such system-based pricing practices later became widely 
accepted throughout Europe, the U.S., and Asia.   
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Customers may be less antagonized if price increases can be justified by increases in sellers’ costs 
(Kahneman et al., 1986; Okun, 1981). Thus, the customer and seller rely not only on established 
prices, but also on mutual trust, reciprocal fairness, and fair play for efficient allocation of products, all 
of which are elements of implicit contracts.  
 
Contracts in Internet Retailing.  But what about Internet retailing?  Are the same forces at work?  
Unexpected price changes in terms of implicit contracts may antagonize customers and diminish the 
firm’s reputation, even in Internet retailing. A classic example occurred in 2000 when Amazon.com 
experimented with a price discrimination policy to sell the exact same DVD titles at different prices to 
different customers. The outraged responses were swift and clear in their message to Amazon: don’t 
do this to your best customers! As a result, Amazon put its price experimentation policy on hold, 
apparently permanently, and also refunded money to consumers who paid the higher prices (Bergen 
et al., 2003; Rosencrance, 2000). With reduced consumer search and switching costs in Internet 
retailing, firms may lose more of their customers when they violate consumer expectations about 
pricing patterns. So, explanations of price rigidity in Internet retailing based on the theory of implicit 
contracts may apply to the Internet marketplace as well as traditional retail contexts. Still, there may 
be circumstances under which some contingencies come into play to override this conclusion.   

4.2. Asymmetric Information 
Asymmetric information theory assumes that one party to a transaction, a firm, is better informed than 
the other, a consumer. It gives new insights about why market failures occur (Blinder et al., 1998). 
Stiglitz (1979) argues that under asymmetric information, customers tend to transact with firms with 
relatively stable prices and avoid firms that make frequent or large price adjustments. Since the 
theory always involves unobserved information, such as product quality and search costs, there are 
few empirical studies to explain the causes of price rigidity in these theoretical terms (Blinder et al., 
1998). 
 
In the context of Internet retailing, shopbots and search engines have diminished information 
asymmetries around product prices, descriptions, and quality. A countervailing force is also present, 
however, and this may give rise to a paradox with respect to the observed outcomes. Market 
transparency, the selling mechanism design capability of firms to make various dimensions of their 
products (especially product prices, descriptional completeness, quality level, and information 
accuracy) more visible or more opaque to consumers, will play a role here. Just as firms can 
strategically use new technologies to reveal information in Internet retailing, so can they also be used 
to strategically mask information and create induced informational asymmetries. Here again, 
empirical research will be necessary to sort out the conditions under which each explanation will be 
paramount in interpreting the outcomes. 
 
Search Costs and Kinked Demand Curves. Since Stigler’s (1961) inventive work on search theory, 
which is now critical to our understanding of the Internet retailing context, a number of studies have 
analyzed the impact of search costs and asymmetric information on price rigidity. The general 
argument is that search is costly to customers (Stiglitz, 1999), and a firm’s price changes will be 
observed by the firm’s current customers, but not by other customers due to the search costs (Ball 
and Romer, 1990; Stiglitz, 1979). If the firm raises its price by more than its customers expect, it may 
lose customers. Why? Because its regular customers instantaneously recognize the price change 
and search for other sellers with more attractive prices. If the firm lowers its price, it will sell more to 
current customers but will be unable to attract new customers due to the search costs involved: 
potential new customers will not be able to observe the lower price without a search (Stiglitz, 1987, 
1999). Thus, this theory suggests that search costs will make the demand curve more inelastic for 
price decreases than for price increases: kinked demand curves will occur. 
 
Search Costs in Internet Retailing. On the Internet, buyer search costs are almost negligible. 
Buyers can locate lower prices for products or services easily with the use of search engines or 
shopbots (Bakos, 1997; Varian, 2000). The reduced information asymmetry may increase the firm’s 
incentive to cut prices (Daripa and Kapur, 2001). Compared to retailing via traditional channels, the 
Internet enables firms to reach any individuals that have access to the Internet and to expand their 
customer base across regions and national borders. Lower search costs can make the demand curve 
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more elastic and lead to firms gaining more returns from price cuts than might otherwise be predicted. 
Therefore, the existing theory of search and kinked demand curves may not be able to explain price 
rigidities in Internet retailing. 
 
As we discussed earlier, there are few empirical studies to corroborate this theory due to the 
unobservable characteristics of search costs. Ghose and Gu (2008), using data collected from 
Amazon.com and BN.com, find that search costs vary even across Internet retailers: consumers face 
lower search costs for price information from Amazon than from BN. This leads to a higher incentive 
for Amazon to engage in price competition with more price adjustments but less incentive for BN to 
engage in price competition. 
 
Quality Signaling.  With so many products available, it is also difficult for customers to observe 
quality in traditional retailing even at the time of purchase because they are imperfectly informed 
about the product characteristics (Stiglitz, 1987). Most people typically believe that higher-priced 
products are of higher quality. Thus, firms may have an incentive to sell low quality items at high-
quality prices. Inevitably, products will be traded at a price that reflects their customers’ beliefs about 
the average quality of the products (Riley, 1989). The theory of quality signaling assumes adverse 
selection (Akerlof, 1970), where firms are reluctant to decrease prices in economic recessions for fear 
that customers may incorrectly interpret the lowering of prices as a signal that the product quality has 
been reduced (Blinder et al., 1998).7 But if cutting prices is interpreted as a quality reduction, then 
demand may actually decrease

 

 rather than increase (Stiglitz, 1984). Allen (1988) proposes a formal 
model of price rigidities based on the idea that the variations of unobservable quality make prices 
inflexible as long as demand shocks are sufficiently serially correlated. He shows that prices are 
inflexible for products whose quality cannot be easily observed, while prices are flexible in industries 
where quality is easier to gauge.     

Quality Signaling in Internet Retailing. Just as in the traditional market, online consumers can have 
difficulties with examining the quality of products or the product and service delivery capabilities of 
firms. At the time of purchase from an Internet retailer, the consumer is unable to see or feel the 
actual product. As a result, the consumer’s assessment of the actual features or true quality of a 
product online may be inaccurate. Also, it is doubtful that Internet retailers with low online prices will 
be the most reliable. So digital intermediaries, such as a trusted third party or an online reputation 
mechanism, will play a significant role in building trust between buyers and sellers to further refine 
and perfect business processes associated with Internet-based transaction-making. The Internet also 
gives consumers access to different information about products and firms than has ever been 
available before. Moreover, it has changed the composition of firms in the marketplace, and the ways 
that customers can interact with Internet retailers. Higher quality firms tend to have higher product 
quality, service levels, product assortments and support. They may face higher costs or charge higher 
margins for their products. This leads to higher prices for higher-quality firms. Varian (2000) predicted 
two types of Internet sellers: those with low service levels and low prices, and those with high service 
levels and high prices. In addition, higher quality firms that signal the market with their higher prices 
are more sensitive to consumers’ responses to unexpected price changes.   
 
Some empirical research has been done to support this theoretical argument. Baylis and Perloff 
(2002) find evidence that the price ranking of Internet retailers selling consumer electronics products 
does not change frequently: high-price firms usually keep their prices high over long periods. 
Kauffman and Lee (2004b) also report, in their analysis of homogenous products such as books, 
CDs, and DVDs, that high-priced online stores change prices less frequently than low-priced online 
stores do.   
 
Internet retailers, thus, should be wary of the signals associated with their pricing approaches, 
especially if they are competing on quality.  The theory of quality signaling offers a possible 
                                                      
7 Blinder et al. (1998) assert that this theory appears only to be relevant for the luxury product market, or perhaps 
certain niche markets for clothes or food. The signaling of quality, however, applies to every type of good. Indeed, the 
providers of luxury goods can afford promotion expenses to inform the consumers about quality and the consumers 
have strong incentives to invest in gathering information about quality. For standard goods, pricing is an efficient 
means for both sides of the market to provide and get information about quality at a low cost.   
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explanation of price rigidity in Internet retailing, just as it does for traditional retailing. 

4.3. Psychological Price Points 
One of the recent additions to the lexicon of theories to explain price rigidity is Kashyap’s (1995) 
psychological price point theory, which builds on work in economics and marketing. This theoretical 
perspective appears to be useful in order to interpret the extent of price rigidity that has been 
observed to date (Blinder et al., 1998; Levy et al., 2010a). Kashyap argues that pricing managers 
attach great psychological importance to price point thresholds, such as $9 or 9¢, which consumers 
may misperceive or not round up, for different cognitive reasons.8

 

  He shows that catalog prices tend 
to have rigid price-endings. 

Price rigidity may occur due to rational inattention on the part of consumers. Rational inattention 
theory posits that it may be rational for consumers to be inattentive to the rightmost digit or digits in a 
price because they are constrained by time, resources, and information processing capacity (Lee et 
al., 2009; Sims, 2003). Since many consumers appear to ignore the last digit of the price, firms have 
an incentive to make it as high as possible at $9 or 9¢ (Basu, 1997).  Given the firm’s reaction to its 
customers’ inattention to the last digit of the price, rational consumers expect that firms will set it 
equal to 9¢. Thus, 9-endings may be a rational expectations equilibrium outcome (Basu, 1997). So, 
firms will tend to stick to prices with 9-endings even if they face cost shocks to change prices in small 
amounts, such as a 1¢ increase or decrease in cost.9

 

 The results of Levy et al. (2010a), who use 
about 100 million observations from grocery scanner data and the Internet, suggest that price points 
lead to price rigidity due to consumer inattention to the last digits of prices. An alternative perspective, 
put forward by Knotek (2010), is that some price points are set to speed transaction-making, 
especially when consumers buy items separately and have to wait in line to make a purchase. 

Psychological Price Points in Internet Retailing. What about price points in Internet retailing? 
Consumers on the Internet can easily compare prices and trace product information, as we have 
noted.  So, processing price information is much less costly on the Internet. With the use of the 
Internet as a new channel, and the existence of shopbots that allow consumers to see different prices 
side-by-side by price rank, consumers’ search costs are tremendously reduced (Bakos, 1997; Lee et 
al., 2009; Varian, 2000). Shopbots and search engines provide a basis for consumers to be able to 
give greater attention to price. Consumers who shop on the Internet should have better opportunities 
to use all the digits of a price in making purchase decisions. Thus, Internet retailers may use 
psychological price points such as 9-ending prices less frequently, leading prices to be less rigid 
compared to traditional retailers. So psychological price point theory may not be as relevant in 
explaining price rigidities in Internet retailing as it does in traditional marketing. 
 
There are few empirical studies that provide evidence for this in the Internet retailing context. Oh and 
Lucas (2006) report asymmetric and small price changes in online computer markets. They further 
note that small price increases occur more often than decreases due to the consumer’s rational 
inattention to small price changes. Levy et al. (2010a) also find that the use of 9-ending prices seems 
to vary across Internet-based selling channels in a way that is consistent with differences in the 
rational attentiveness that these channels engender with the consumers who use them. Bricks-and-
                                                      
8 For example, consumers may perceive an actual price of $999.99 as $999 or $990, or possibly even $900 
instead of $1,000. Blinder et al. (1998) also provide evidence on the importance of price points.  They find that 88 
percent of firms in the retail industry and 47 percent of firms in non-retail industries report some importance of 
psychological price points in their pricing decisions. 
9 This is because when the price-setter is facing a price change decision that would require, say, a price increase 
from $1.79 to $1.80, the increase may not be optimal if the customers ignore the last digit and perceive the 
change to be bigger than it actually is, for example, as a 10¢ increase. Such a misperception may decrease 
demand more than what is justified by the actual price increase of 1¢. Similarly, a price decrease from $1.79 to 
$1.78 may not have the desired effect on demand if consumers ignore the last digit. On the other hand, prices 
that do not end with a 9 may become more flexible compared to when consumers are rationally attentive. For 
example, an increase from $1.78 to $1.79 may not decrease demand at all if customers ignore the last digit. 
Similarly, a decrease from $1.80 to $1.79 may be perceived to be bigger (like a 10¢ decrease) than it actually is, 
and thus, may boost demand more than expected.  
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clicks firms use more 9-endings and change prices less frequently than Internet-only firms. 

4.4. Discussion of the Firm-to-Consumer Level of Analysis 
The firm-to-consumer level of analysis offers a second useful means to implement our multi-level 
theory analysis to yield unique insights. We reviewed the previous literature and five selected theories 
on price rigidity at this level of analysis, and evaluated the relationships that appear to be present 
between firm pricing and consumer behavior for Internet retailing. As we summarize in Table 4, some 
theories from traditional retailing seem readily applicable to Internet retailing. For example, implicit 
contracts and quality signaling explain some possible causes of price rigidity in Internet retailing with 
compelling empirical evidence. However, the explanations that we discussed related to search costs 
and psychological price points may not be as applicable to understanding what is happening with 
pricing in Internet retailing contexts.  
 

Table 4. Summary of Firm-to-Consumer Level of Analysis 

Theory 

Traditional Setting Internet Retailing 
Match 
with 
Theory Prediction 

Empirical 
Evidence Prediction 

Empirical 
Evidence 

Explicit  
Contracts 

Prices are fixed for 
the contract. 

Carlton (1979), 
Hubbard and 
Weiner (1992) 

Explicit contracts are 
seldom made. N/A N/A 

Implicit  
Contracts 

Prices are rigid due 
to customer 
antagonization. 

Mitev (2004), 
Powers and 
Powers (2001)  

Customer 
antagonization prevails 
due to lower search 
costs. 

Bergen et al. 
(2003), 
Rosencrane 
(2000) 

Yes 

Search Costs 
Customer search 
costs lead to kinked 
demand curve. 

N/A 
Lower search costs 
online make prices 
flexible. 

Ghose and Gu 
(2008) No 

Quality  
Signaling 

Firms do not change 
prices not to signal 
quality reduction. 

Allen (1988) 
High quality, high-price 
firms do not change 
prices frequently. 

Baylis and Perloff 
(2002), Kauffman 
and Lee (2004b) 

Yes 

Psychological 
Price Points 

Prices are stuck at 
certain price 
endings. 

Kashyap 
(1995), Levy et 
al. (2010a) 

Prices are not stuck at 
certain price endings 
due to how consumers 
rationally focus their 
attention. 

Levy et al. 
(2010a) No 

5. The Firm-to-Market Level of Analysis  
In the economics of industrial organization, it is commonly noted that the sluggishness of prices in 
response to demand shifts is basically a demonstration of market power (Okun, 1981).  For example, 
a duopoly with fixed costs of price adjustment is more flexible in price changes than a monopoly 
under certain conditions (Rotemberg and Saloner, 1987). In many industries, pricing strategies are 
interdependent because each firm takes into account the actions of its competitors. Without an 
effective coordinating mechanism like an intermediary for market clearing, each firm hesitates to 
change prices until other firms move first, and thus, prices may remain fixed (Blinder et al., 1998).   
 
What about Internet retailing markets though? Will the same dynamics obtain? The Internet enhances 
the performance of markets by reducing the transaction costs necessary to produce and market 
goods and services in various ways. They include increasing managerial efficiencies, enabling firms 
to connect their supply chains with suppliers and buyers. This offers them new ways to collect 
detailed data about consumers’ purchasing behavior, making prices and costs more transparent, 
lowering technological barriers to entry, and creating more competitive markets (Baker et al., 2001; 
Litan and Rivlin, 2001; Sinha, 2000). So, market forces in Internet retailing may also play quite 
different roles in firms’ strategic pricing and price adjustment decisions compared to in traditional 
environments. Our multi-level theory analysis now turns to the macro-level of analysis of market 
structures – the firm-to-market level – including the degree of competition and coordination failures. 
(See Figure 4.) 
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Monopoly power (industry concentration) and  
coordination failure (price leadership, tacit collusion) 

 
 
 
 
 
 
 
 
 

Figure 4. Firm-to-Market Level Analysis for Price Rigidity in Internet Retailing 

5.1. Industry Concentration 
Economists have emphasized monopoly power or a limited number of sellers in markets as the 
primary cause of price rigidity or inflexibility (Dixon, 1983; Qualls, 1979). Numerous studies have inve
stigated the theory of industry concentration. They have generated three different observations on the  
relationship between the degree of industry concentration and price rigidity: a positive relationship, a 
negative relationship, and no significant relationship. Due to the difficulty in measuring the competitive 
conditions in a given market, most of the studies have focused on a proxy measure for market compe
titiveness, especially industry and market concentration. This has been measured by the Herfindahl- 
Hirschman index, which gauges what share of a market is held by the first x-number of the largest  
firms (Tirole, 1988). It provides a rudimentary indicator of the extent of monopoly power. 
 
The reason there might be a positive

 

 relationship is that highly-concentrated industries behave as  
oligopolies and have the attendant problems of pricing coordination. An oligopolistic firm expects its  
competitors to react differently to a price increase and decrease. Although a price decrease is likely 
to be followed, a price increase probably won’t be (Sweezy, 1939).  Another explanation for this relati
onship is limit pricing or pricing to prevent entry, where firms in concentrated industries are able to  
enjoy increasing returns to scale, and thus, they tend to keep their prices lower than they otherwise  
would in order to discourage or delay new firm entry (Carlton, 1986; Stiglitz, 1984). Rotemberg and  
Saloner (1987), in a comparison of monopoly and duopoly markets, develop a theoretical explanation 
of market power for price rigidity, showing that firms in less competitive markets change prices less of
ten. Ginsburgh and Michel (1988) find a negative link between the degree of industry concentration a
nd the speed of quantity adjustment in an oligopolistic industry with quadratic cost functions.   

Several empirical works corroborate this argument in traditional retail settings. Carlton (1986) reports 
a positive relationship between rigid prices and the degree of industry concentration: The more highly 
concentrated an industry, the less rapidly will cost variations be transmitted into prices. Hannan and  
Berger (1991) find evidence from the banking industry of a significant positive relationship between in
dustry concentration and price rigidity, and a limited level of asymmetric behavior. Neumark and  
Sharpe (1992), using panel data on bank deposit behavior, find an asymmetric relationship between  
industry concentration and price rigidity: downward price rigidity and upward price flexibility in concent
rated markets.   
 
The justification for a negative relationship between industry concentration and price rigidity, as claim
ed by Stigler (1964), is that it is easier for other competitors to identify secret price-cutting when there 
are fewer firms in an industry (Domberger, 1979). Thus, firms avoid the secret cutting of prices.  
Domberger (1979), in his study on 21 industries using the Herfindahl-Hirschman index of  
concentration, shows a negative relationship between price rigidity and industry concentration. Power
s and Powers (2001), analyzing grocery store price data, find that higher degrees of industry concentr
ation lead to frequent and large price changes. 
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The third perspective of no significant relationship between industry concentration and price rigidity is 
based on the argument that industrial concentration is not a key determinant of industrial pricing  
behavior (Dixon, 1983). Without a perfect monopoly or explicit pricing collusion, firms tend to behave 
as price competitors, and the degree of industrial concentration is inconsequential (Qualls, 1979).  
Starting with a slightly adapted version of the model from Ginsburg and Michel (1988), Worthington  
(1989) demonstrates the possibility of an uncertain relationship between industry concentration and  
pricing behavior. Higher industry concentration may result in an increase, a decrease, or no change in 
price rigidity. Dixon (1983), using Australian economic data, reports no significant relationship 
between industry concentration and price rigidity. Jackson (1997), using rational distributed lag and  
price adjustment models, provides empirical evidence of a non-monotonic relationship between  
industry concentration and price rigidity. 
 
Industry Concentration in Internet Retailing. What are the impacts of the technologies on Internet 
retailing markets? Do they create more competitive markets compared to traditional channels? 
Various observers say that the Internet environment offers less concentrated markets but, 
nevertheless, creates more competition by lowering technological barriers to entry due to lower set-up 
costs, as well as the lower marginal costs of production and distribution (Daripa and Kapur, 2001; Lat
covich and smith, 2001).  To survive in such competitive environments, Internet retailers require a 
significant level of investment in advertising and IT infrastructure. The necessary economies of scale 
for these kinds of investments raise barriers to entry and may induce greater industry concentration in 
markets (Daripa and Kapur, 2001; Shaked and Sutton, 1987).  Amazon.com’s takeover of the online 
operations of Toys“R”Us and Borders offers a case in point. Latcovich and Smith (2001) also report th
at the online book market has become more concentrated than the traditional book retailing industry 
in the United States. They calculated the top four firm aggregate market share for online booksellers 
at 93 percent, while the same metric for the traditional book retailing industry was only 45 percent. 
Other research reported that the four largest Internet retailers accounted for 99.8 percent of the total 
number of Internet hits for book retailers in 2000 (Brynjolfsson and Smith, 2000).  Highly-concentrated 
online markets may allow firms to exploit market power by reducing the costs of driving traffic to their 
websites. In such markets, consumers bear fewer costs to get information about the prices posted by 
each of the competitors. In addition, consumers can easily detect price changes through the use of 
search engines or shopbots if there are fewer sellers in a market. So, firms may be reluctant to 
change prices. Thus, the theory of industry concentration provides a possible explanation for price 
rigidities in Internet retailing. 
 
There are few empirical studies that provide evidence for this related to Internet retailing.  Kauffman 
and Lee (2007) examine homogenous online products, including books, CDs, and DVDs. They find 
that high concentration leads to high price rigidity. From this work, they also find that books, where 
the industry is the most concentrated, change prices the least frequently (more than two times less 
than CDs and 3.5 times less than DVDs). Although the true relationship between industry  
concentration and price rigidity is not clearly defined in prior research, highly-concentrated industries 
on the Internet, like books and CDs may behave as oligopolies with the corresponding price  
coordination problems, resulting in greater price rigidity. 

5.2. Coordination Failure 
Coordination failure theory states that the inability of firms to plan and implement pricing in 
coordination with one another is due to externalities or a lack of coordination mechanisms that may 
affect them in different ways. Coordination failures can be explained by many sources of 
heterogeneity among firms: differences in size, cost structure, product differentiation, and information 
(Tirole, 1988). Blinder et al. (1998) suggest two theories to explain such coordination problems: price 
leadership and implicit collusion. They find coordination failure theory to be the most revealing in their 
list of theories. 
 
Several studies on coordination failure have characterized firms’ pricing behavior in markets of  
imperfect competition as price leadership (Rotemberg and Saloner, 1990; Tyagi, 1999).  Price 
leadership occurs when one of the firms in an industry sets the price or announces a price change, 
and the other firms then take the price as given. The price leadership model is solved just like the 
leader-follower Stackelberg model. One firm, the Stackelberg leader, can commit to its output first, 
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and then, the second mover, the Stackelberg follower, produces its quantity knowing the output of the 
leader.10

 
  

Another explanation for the coordination failure is based on firms’ tacit collusion. Chamberlin (1929)  
argues that oligopolistic firms can maintain the monopoly price by cooperating with their competitors  
even without a formal agreement to avoid intense price competition.  Such collusion can be very  
difficult to sustain in the following situations: when large business fluctuations occur in the presence  
of minimal punishment for collusion, when large gains from cheating are possible, and when detection 
lags make it difficult to apprehend the transgressor (Tirole, 1988). Stiglitz (1984) argues that firms’ 
collusive agreements are non-cooperative equilibria that lead to price rigidities. Rotemberg and Salon
er (1986), offering a supergame-theoretic model of oligopolistic behavior during booms, point out that 
collusion is more difficult to sustain because the gain from defection increases in current demand.  
The loss from punishment increases in future demand.  Cooper and John (1988) propose that 
strategic complementarity in prices will lead to multiple equilibria that are superior to low-activity 
equilibria. So an agent’s optimal level of price flexibility will depend positively on other agents’ 
strategies. Ball and Romer (1991), by combining this notion of strategic complementarity with menu 
costs in deciding prices under imperfect competition, show that price flexibility in one firm encourages 
other firms to make their prices flexible. Andersen (1994) argues that strategic complementarity 
between prices charged by different firms can increase price rigidity. According to collusion theory, 
thus, prices could be rigid because of incentives for firms to sustain higher prices through implicit 
agreements. 
 
Coordination Failures in Internet Retailing.  Is Internet retailing affected by some of these issues? 
No doubt, it is. Internet retailing technologies make it easier for sellers and buyers to compare 
products and prices by using search engines (Bakos, 1997; Varian, 2000). The diffusion of related 
technologies increases the cost transparency and pricing strategies of market participants (Daripa 
and Kapur, 2001). In traditional channels, firms do not respond instantly to competitors’ price 
reductions. Instead, it takes time for them to learn about price changes, and there may be menu costs 
for making the changes. But the Internet has created a technological environment in which sellers are 
able to monitor and react to competitor price movements much more rapidly than ever before. This 
creates the impetus for firms to engage in tacit collusion. The U.S. Department of Justice argued for 
this conclusion about the online travel agent, Orbitz, in 1999, for example. By being more transparent, 
Internet retailing markets may become more competitive. This permits firms to beat competitor prices 
with competitive price change moves or to match competitor prices with tacitly collusive price change 
moves. Knowing that competitors rapidly learn about price cuts, however, Internet retailers have 
become more cautious about changing prices, and increasingly have adopted price structures that 
create signals for their competitors, a form of tacit collusion (Daripa and Kapur, 2001). Thus, online 
prices can be rigid due to incentives to sustain higher prices.  
 
Internet retailing-relevant technologies appear to enable firms to tacitly collude to keep their prices  
higher. A number of researchers have studied this theory and provided interesting results to support  
this view. Bailey (1998) provides empirical evidence for convergence of book prices that prices  
between Amazon.com and BN.com were almost the same four months after BN entered into the  
Internet bookselling industry. Varian (2000) also demonstrates how collusion is occurring in the  
Internet bookselling industry by tracking a book price. There is some evidence from the bookselling  
and CD industries to suggest that Internet retailers tacitly collude via swift reactions to competitors’  
prices. Finally, Campbell et al. (2005) show that reduced consumer search costs to locate lower 
prices and firms’ enhanced capability to detect cheating on collusive price arrangements facilitate the 
firms’ incentives to sustain collusion and result in higher prices.  

                                                      
10 The kinked demand curve (Hall and Hitch, 1939; Sweezy, 1939), the classic explanation for price rigidity in 
oligopolistic industries, depicts the firm’s reluctance to cut prices. Competitors match price reductions and, 
consequently, the first firm to make a price change cannot gain market share by lowering its price. For cost increases 
affecting several rival firms, each individual firm may be unwilling to remain the price leader out of fear that its 
competitors will not follow and the firm will then lose its market share (Blinder et al., 1998; Okun, 1981).   
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5.3. Discussion of the Firm-to-Market Level of Analysis 
We reviewed the previous literature and theories on price rigidity at the firm-to-market level, and 
considered the firm’s reaction to market structure, especially the extent of competition and 
coordination failures, in changing prices in Internet retailing. Table 5 gives an overview of the theories 
and empirical results for traditional market observations of price rigidity, as possible explanations of 
price rigidity in Internet retailing. Industry concentration theory and coordination failure theory are 
good examples of why multi-level theory is appropriate for understanding how Internet retailing-
related technologies might affect market prices. This provides evidence for why the recent market 
observations and empirical findings dovetail with the predictions of theory that are able to uniquely 
characterize the firm-to-market level of analysis. 
 

Table 5. Summary of the Firm-to-Market Level of Analysis 

Theory 

Traditional Setting Internet Retailing Match 
with  
Theory Prediction 

Empirical  
Evidence Prediction 

Empirical  
Evidence 

Industry  
Concentration 

High industry 
concentration 
leads to more 
price rigidity. 

Carlton 
(1986), 
Hannan and 
Berger 
(1991) 

High industry 
concentration 
reduces price 
competition. 

Kauffman and 
Lee (2007) Yes 

Coordination  
Failures 

Coordination 
failures lead to 
price rigidity. 

N/A 

To avoid intense 
competition, firms 
collude on price 
changes. 

Bailey (1998), 
Varian (2000) Yes 

6. Discussion  
Price rigidity is a topic of long-standing interest for marketing science researchers and economists, for 
senior managers in firms in different industries, and for those who seek to better understand the 
economy as a whole. We next provide a critical assessment of the value and benefits of the 
evaluation of different theories that we have undertaken, and whether it holds in the Internet retailing 
context. We consider how we might be able to use these theories in combination with one another to 
further advance our understanding of price rigidity in Internet retailing. We will also consider the 
diversity of findings across the different research streams we have explored, as a basis for offering a 
new and insightful synthesis of the theoretical perspectives that will drive our future research agenda. 
In this context, we ask: What are the next-stage issues that we should be focusing on and why? How 
has a multi-level theoretical perspective informed our exploration of them? What sorts of research will 
this prompt that we have not seen to date?  

6.1. Taking Stock of the Evidence on Price Rigidity in Internet Retailing 
At the beginning of this article, we asked a key question that we addressed using a multi-level 
theoretical research perspective: Should we expect less price rigidity in Internet retailing? Our 
cautious and counter-intuitive answer on the basis of this broad body of theoretical knowledge and 
the related empirical findings is: probably not

 

. We examined evidence that is specific to the firm-level 
of analysis, as well as other findings that bridge the firm-to-consumer and firm-to-market levels of 
analysis. We have been able to piece together a richer understanding of how Internet retailing 
technology represents a process variable that mediates the observed outcomes of price rigidity and 
price adjustment.  

We first summarize the main findings of the related literature, including empirical studies that focus on 
price rigidity and price adjustment in Internet retailing. These studies use different kinds of product 
categories (books, CDs, DVDs, computer products), the pricing practices of Internet retailers, time 
interval differences (daily, weekly, bi-weekly), and different time periods between 1997 and 2006 to 
measure the duration of price adjustments in the Internet retailing context. The literature suggests 
that the time between price adjustments is a pragmatic indirect proxy for price rigidity (Cecchetti, 
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1986; Levy et al. 2002). Table 6 summarizes the results of these studies. 
 
The duration of price adjustments ranged from 23 days for computer products (Ray et al., 2008) to 
161 days for books (Chakrabarti and Scholnick, 2005) in the studies we tracked. The average 
duration for price changes across the different studies appears to be approximately 70 days for 
Internet retailing. With the reduced physical costs of adjustment on the Internet, we expected to find 
less price rigidity for Internet retailers in comparison to traditional bricks-and-mortar stores. But this is 
not what we observe. For example, the findings of Dutta et al. (1999) related to price changes in 
supermarket chains suggest that prices change about twice as frequently as observed in the previous 
literature. In addition, Levy et al. (1998) report on the analysis of similar kinds of data from drug store 
chains. Our estimates for Internet retailers are more consistent with the findings for drug store chains, 
which changed prices about every 93 or 94 days in the 1990s. Thus, in spite of the new technologies 
that are available for the Internet, there may be other theoretical explanations that will help to explain 
how firms approach adjusting prices in Internet retailing. 
 
Table 6.  Empirical Research on Price Rigidity in Internet Retailing 

Research Period 
Data 
Interval 

Product 
Category 

Number of 
Products 

Number of 
E-tailers 

Data 
Points 

Duration of 
Price Change 

Bailey (1998) 02/1997–
03/1997 Weekly Books, CDs 

and Software    337   48     23,789 44 days 

Bergen et al. 
(2005) 

03/2003–
06/2004 Daily Books    377     2   337,792 90 days 

Brynjolfsson and 
Smith (2000) 

02/1998–
05/1999 Weekly Books and 

CDs      80   16       4,485 61 days 

Chakrabarti and 
Scholnick (2005) 

03/2000–
04/2001 Weekly Books 3,124     2    343,640 161 days 

Clay et al. 
(2002b) 

08/1999–
01/2000 Daily Books     399   26    552,110 66 days 

Ghose and Gu 
(2008) 

09/2005–
04/2006 Daily Books 3,210    2 1,138,918 74 days 

Kauffman and Lee 
(2004b) 

03/2003–
02/2004 Daily Books   387   11 1,158,388 75 days 

Kauffman and 
Wood (2007) 

02/2000–
03/2000 Daily Books and 

CDs   169   53      92,496 55 days 

Levy et al. 
(2010a) 

03/2003–
04/2005 Daily 

CDs, DVDs 
and computer 
products 

  474 293 2,650,994 64 days 

Oh and Lucas 
(2006) 

03/1999–
02/2000 Bi-weekly Computer 

products     37   14      11,541 36 days 

Ray et al. (2008) 01/2005–
10/2005 Daily Computer 

products 1,052 102    669,557 23 days 

Tang and Xing 
(2001) 

07/2000–
08/2000 

Weekly  
(5 days) DVDs       51   12        4,284 95 days 

 
A multi-level theory approach is especially useful in this analysis context, since it gives us greater 
capability to identify the theories whose knowledge is most actionable for the different levels of 
analysis. The firm-specific level of analysis is relatively traditional in economic terms, and is often 
used and relatively well understood in general terms. Its power lies in the understanding we are able 
to develop about the connections between the firm and its technology deployment decisions, and how 
they change impacts for consumers and markets.  
 
Firm-specific level theories provide the first perspective to understand these results.  We can see that 
most price-change observations from the different studies are less than we might expect, assuming 
that Internet retailing-related technology somehow has the potential to change everything. At the firm-
specific level of analysis, as we know from the extensive evaluation of the literature in Section 3, the 
theory of managerial costs, price synchronization and staggering theory, non-price competition theory, 
and explanations about firm pricing choices during periods of high demand potentially have the 
greatest power to explain why we see different durations of time between the firms’ and industries’ 
price changes. The obvious conclusion that one can draw at this level of analysis is that Internet 
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retailing-related technologies are probably only able to partially explain price-change behavior, since 
other firm-level issues are likely to be important too. Even though menu costs have very likely 
declined, factors that are more closely associated with the other theories at the firm-specific level may 
offer greater explanatory power. 
 
At the firm-to-consumer level of analysis, as we learned in our analysis work in Section 4, the key 
explanations for price rigidity in Internet retailing are the existence of implicit contracts between firms 
and their customers, and efforts to signal product quality through prices. Such explanations are 
helpful to interpret why we observe different durations of time between price changes. Even in the 
absence of the effects of explicit contracts and consumer search costs, there still is a need to explain 
the outcomes based on heterogeneities a level up from the firm-to-consumer level though.  
 
The third level of analysis of our multi-level theory framework – the firm-to-market level – may offer 
additional power for interpretation. In Section 5, we reported that both of the firm-to-market level 
theories – monopoly power and industry concentration theory, and coordination failure theory – 
successfully explained price rigidity in empirical research. The theories may have specific relevance 
in explaining durations between price changes. To do this will require performing comparative meta-
analysis of the empirical results across the studies that we noted in Table 6 to ascertain the role of the 
industries. We include books, music CDs, movie DVDs, and computer products. This is not too great 
a span of Internet retailing areas so as to preclude meaningful comparative analysis. Moreover, by 
controlling for industry, time period, number of retailers, number of products, the data collection 
interval, and so on, we are likely to be able to obtain a lot more information about why we see such 
different durations of time between price changes. Again, we expect that the multi-level, multi-
theoretical perspective that we propose will be especially revealing for authors who conduct follow-on 
research in the price rigidity area for Internet retailing 

6.2. Toward a Multi-Level Variance Theory of Price Rigidity in Internet  
   Retailing 

Price rigidity in Internet retailing should be reconsidered in the appropriate multi-level theoretical and 
practical terms: using psychological price points, customer antagonism, and non-price elements, as 
well as other competitive considerations. These include managerial capabilities, the sophistication of 
the competition, and a firm’s chosen price-quality-service profile in the market, among other 
considerations. These may all provide a basis for a multi-level variance theory of Internet-based price 
rigidity and price adjustment, consistent with some of the foundational work conducted by Van de Ven 
(2007) on variance theory-building, and the applied work of Sabherwal and Robey (1995) on variance 
and process theory development.  
 
We view the opportunity for theorizing in this area as going somewhat beyond typical variance theory 
approaches. In this article, we have argued for the relevance of distinguishing how different theories 
can help to support our understanding of causality at distinctly different levels of analysis. We 
proposed three analytic levels at which different theories seem to provide different degrees of 
usefulness. They include the firm-specific level, the firm-to-consumer level, and the firm-to-market 
level.   
 
These ideas represent a range of theory-based explanations that support an argument against

The primary tension in the current literature involves how to provide theory-driven explanations to 
support the belief that prices in Internet retailing ought to be more flexible and more often adjusted. 
The counter-perspective is that there are underlying drivers of price rigidity that will persist. We now 

 the 
likelihood of observing greater price flexibility in the digital economy when technology play a pivotal 
role in the setting of a firm’s prices. Table 7 summarizes the possible causes and expected results 
that different interdisciplinary theories suggest for price rigidity in Internet retailing, to provide 
synthesis of our ideas for the reader. The mediating role of Internet retailing-related technologies is an 
important basis for distinguishing the likely effects on price rigidity on the Internet relative to the non-
Internet channel. It will be necessary to supplement this theoretical perspective with other aspects of 
theoretical knowledge at the different levels of analysis for which we have argued in this article.  
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consider the balance of the impact of these factors from the multi-level theory perspective that we 
have suggested.   
 
At the firm-specific level, price adjustments are supported by the new technological capabilities of the 
Internet retailer beyond the traditional limits of menu costs. Changes in the underlying technologies 
that support the production of price changes at the level of the firm lead to changes in the costs of 
adjustment. The technology may not impact other factors that are central to pricing decisions by firms, 
although the Internet will change some of the observed patterns of price adjustment. At the firm-to-
consumer level, Internet retailing-related technologies make it possible for the firm to operate in a 
dramatically different manner. It is able to obtain consumer-related information much more cheaply 
and rapidly than ever before. This creates the basis for more responsive and effective price-setting.  
At the firm-to-market level, current technologies also make it possible for the firm to engage in other 
forms of market-sensing activities that emphasize forces that go beyond consumer reactions. For 
example, new technologies that support procurement in electronic markets and vendor-managed 
inventory will assist retailers to smooth their costs and implement pricing strategies that are more 
effective over time. 
 
Table 7. Causes of and Expected Outcomes for Price Rigidity in Internet Retailing: 
               A Multi-Level Theory Interpretation 
Theories Possible Causes and Expected Outcomes 
The Firm-Specific Level 

Price  
Adjustment  
Costs 

Menu costs are rapidly diminishing within firms due to the Internet. Simple database 
updates are possible and easily programmed, so price changes are cheap to 
implement in Internet retailing.  
Prices may still remain unchanged for other reasons in Internet retailing. There still 
are managerial costs due to integration efforts, for example. 

Inventories 
and Demand 

There is a greater probability that changes in prices in Internet retailing are affected 
by demand as opposed to inventories due to real-time inventory systems and no 
physical inventories at pure-Internet firms. 

Non-Price 
Competition 

Strategic uses of non-price elements are effective in competition in Internet retailing. 
Seller reputation, service quality, and other distinguishing characteristics can be 
leveraged for gains too. 

The Firm-to-Consumer Level 

Contracts 

Explicit contracting may produce rigid prices on the Internet, however, explicit 
contracts are seldom executed in Internet retailing. 
Implicit contracts may explain rigid prices in Internet retailing, where customer 
antagonization and undesirable switching costs create inertia for price adjustment. 
Lower search costs may not overcome the implicit contract costs, though. 

Asymmetric 
Information 

Too much price adjustment may signal lower quality products in Internet retailing. 
High-price, high-quality firms should have less flexible prices as a result. 
Search costs on the Internet are almost negligible, so the demand curve will not kink. 
Lower search costs make it possible for consumers to take advantage of sudden 
price adjustments too. 

Psychologic
al Price 
Points 

Psychological price points may diminish the effects of rapid price adjustments in 
Internet retailing. Reduced information processing costs occur due to new ITs, so 
online consumers may be more rationally attentive to prices. 

The Firm-to-Market Level 

Market  
Structure 

High industry concentration leads to more price rigidity for sales via the Internet, as 
we have seen in online bookselling. Economies of scale and limit pricing support this 
outcome also. 
Coordination failures are also likely in Internet retailing. Stackelberg follow-the-leader 
pricing is possible, but may lead to problems with profitability. So firms may use tacit 
collusion to avoid intense price competition. 
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6.3. Other Research Directions to Leverage the Multi-Level Theory  
  Perspective 

We have identified four research directions related to price rigidity and flexibility in Internet retailing 
that seem likely to yield new theoretical and managerial knowledge, if the appropriate exploratory 
efforts are made.  Each is based on a key observation about multi-level theory development. This 
process offers the analyst a chance to understand multiple facets of the same phenomenon, albeit 
with a different relational lens (the firm, the firm and its consumers, and the firm and its markets), and 
a relevant theoretical perspective.   
 
Price Synchronization and Staggering in Hybrid Bricks-and-Clicks Firms. To be able to deal with 
the issues and develop explanations about price rigidity and flexibility, it will be necessary to theorize 
across different kinds of operations, including physical stores versus the websites of hybrid bricks-and 
clicks firms. Examples include Target and Best Buy, which are so well funded that it is possible for 
them to synchronize price changes well when it suits their strategies. On the other hand, we might 
expect staggered price changes, also based on technology capabilities that support strategic pricing 
for the organization. Best Buy appears to be so familiar with channel and location-based pricing that it 
is in a position practice strategic synchronization or staggering of price changes when its analysts 
determine that one or the other approach is value-maximizing.  
 
Internet-Based Psychological Price Points. Establishing new psychological price points on the 
Internet can change consumer preferences in the presence of search engines. We are thinking about 
firms moving beyond 9-ending prices, since there is not much opportunity for a firm to distinguish 
itself with consumers if all the prices delivered by shopbots end in 99¢. So now we see prices ending 
in 76¢, 88¢, 43¢, and so on at Wal-Mart’s online sites, among others, as well as to-the-dollar pricing 
(Lee et al., 2009). This seems to be a firm-specific technology capability-driven choice, since Wal-
Mart is undoubtedly exploiting the advantages that search engines can give when the company 
implements non-9-ending prices. It is also an approach that may be related to consumer psychology, 
since pricing away from the usual psychological price points has arisen.  So this also seems like an 
appropriate direction for exploring the impacts of Internet retailing-related technologies.  
 
Product Life Cycle.  A firm’s pricing strategy will also change as its product, markets, and 
competitors change over time. Product life is the duration of the availability of a product or service in 
the marketplace. We encourage further study of price changes at the firm-specific level, as well as the 
firm-to-market level. When the life of a product or a service is perishable (airline tickets and hotel 
rooms) or limited (computer products and electronics), firms sell their products and services through 
distinct stages of their individual life cycles (Kotler, 2008). Each is likely to pose different strategic 
pricing challenges, opportunities, and problems for sellers, including pricing with launch discounts for 
new products, setting higher prices to capture full market value from consumers for maturing 
products, and adjusting prices downward when the product passes its prime. Recall Table 6, which 
showed that computer products exhibit a shorter duration for price changes – 36 days according to 
Oh and Lucas (2006) and 23 days according to Ray et al. (2008), compared to other non-perishable 
products, such as books, CDs and DVDs. This indicates that firms have incentives to change the 
prices of products with a more limited life frequently, such as for computer books and software 
products that are subject to versioning. We also know anecdotally and from data that we have worked 
with over the years that firm-level price change behavior is heterogeneous across different industries 
and markets related to product life cycle considerations. We advocate the exploration of how Internet 
retailing-related technologies affect price-change behavior among firms in different industries that sell 
diverse products, and especially those that differ in the amount of time that a product can be sold at a 
relatively full price. We expect that there will be interesting differences in how the Internet is used for 
pricing when a product is subject to frequent technological changes and rapid obsolescence. 
 
Price Information Diffusion.  The speed of price information diffusion for Internet retailing 
increasingly mimics the diffusion of financial market-based prices for financial instruments. As a 
result, we see another direction for research that involves all three of our multi-level theory-building 
and analysis levels: the firm-specific level for technology investments; the firm-to-market level for 
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theory about the multiple paths that price diffusion now takes; and the firm-to-consumer level as a 
means to characterize information-induced behavioral changes on the part of consumers. We call for 
research that characterizes Internet retailing more in terms of financial market-based information 
flows and the changed dynamics of consumer responses, so that we can begin to understand firm-
specific choices about how to optimize the business process for setting prices and the new price-
change behaviors of firms.  

7. Conclusion 
In this research, we presented a critical survey of the relevant theory to support our analysis of price 
rigidity in Internet retailing. In the process of developing this research, we have applied new thinking 
about the use of multi-level theory development ideas. We have sought to make the process plain 
and compelling to the reader and logically consistent with the range of existing findings. Moreover, in 
spite of the large body of knowledge that exists in the economics and marketing literature, the 
essence of our work here has been to produce IS research-relevant knowledge. We have been 
selectively inclusive of just

7.1. Managerial Contributions 

 those theories that represent focal theories for IS researchers related to 
the study of various price rigidity-related issues in Internet retailing. We next discuss the primary 
managerial contributions and limitations of this work. 

Who should care about trends in price rigidity in Internet retailing, and who will benefit from the new 
knowledge that we have developed? Who will be able to use the information that we present about 
price rigidity, and how will they use it? How does this research work help senior managers, IS and 
marketing professionals, and industry consultants and other observers to make better sense of the 
world of Internet retailing?   
 
We have argued for the importance of Internet retailing-related technologies as a mediating influence 
in price rigidity and price flexibility across different sales channels within the same firm and across 
firms in the same channel. From a practitioner’s point of view, this research enables senior managers, 
marketing analysts, and industry consultants to achieve a better understanding of price change 
dynamics in the context of Internet retailing. Such knowledge should empower their strategy 
formulation and decision-making. Our research also helps pricing managers more thoroughly 
understand the dynamics of pricing in online environments.  
 
The analysis framework that we have presented spans the spectrum of pricing strategy contexts from 
the micro level of the consumer and the firm to the macro level of the market. Senior managers and 
marketing analysts will benefit from knowing that Internet retailers compete on the basis of the price 
levels they set and the capabilities that they possess to change prices. This research will provide 
them with a comprehensive overview of the literature, and the kinds of analyses that help uncover the 
hidden patterns of price rigidity and flexibility within their competitive environment. The knowledge 
that we offer applies to different kinds of products and retailers and to the different price levels of the 
goods and services they sell too. Knowing about the duration patterns of price changes in a 
competitive environment permits the formulation of proactive rather than reactive pricing strategy. 
Further, when marketing and IS professionals come to know more about the underlying structures of 
pricing strategy in their companies’ markets, they will be able to be more innovative and effective in 
the creation of IT artifacts that can transform the power of their approaches to strategic pricing. These 
include business intelligence and data mining tools, for example. Clearly, IT and technological 
innovation represent an important engine for that transformation.  

7.2. Limitations and Final Thoughts 
Several words of caution are in order on the perspectives that we have offered in this article. First, 
technology is not the only force at work driving price change capabilities and what we have observed 
about Internet retailing. For example, we have not considered cultural and geographical factors, 
international linkages that may affect firms’ business policies on a local level, or other external forces 
involving some industry-specific business practices and policies for price stability. Second, nor have 
we considered situations in which legal, regulatory and other non-business considerations are likely 
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to play a significant role. An example of this came with the recent and historic rise in gasoline prices 
in the U.S. in 2008 and 2009. Government lawyers and concerned citizens made public accusations 
about price gouging, antitrust actions, and exploitative profiteering in the wake of rising prices that 
had nothing to do with the Internet.    
 
Third, we have not attempted to characterize what may happen over a longer period of time, as 
Internet retailing-related technologies, and the business processes that are affected by them, evolve. 
The process of arriving at an economic equilibrium with respect to pricing behavior in Internet retailing 
will involve firm-level considerations of how to optimize technology investments to drive pricing 
strategy, based on perceptions of the corresponding profitability and return on investment. It will also 
involve exogenous changes in the technologies themselves, which means management must come 
to an understanding of how to implement them to most effectively enhance pricing practices. Thus, 
we would expect there to be a time lag for other impacts and changes to arise, since it will take time 
for the market to figure out how best to employ emerging technologies. This might offer opportunities 
for IS researchers to develop process theories about how changing technology affects pricing 
strategy and price-changing behavior within organizations at a micro-level, and at a more macro level 
in different industries in the market (Sabherwal and Robey, 1995; Van de Ven, 2007). 
 
In addition, it will take time for Internet retailing-related systems integration efforts to truly take hold in 
business practice. This will impede senior executives’ efforts to understand the efficacy of technology 
use in support of pricing for Internet retailing. Finally, the technological evolution of organizational 
business processes for pricing is affected by changes and transformations in other business 
processes. We see this today, for example, with systems development outsourcing, IT services 
contracting, web services, and business process outsourcing, where pricing increasingly emulates 
price-setting approaches that are associated with financial markets. Another example involves 
suppliers that set future prices for corporate purchases of production resources and travel services, 
where risk management and hedging concerns arise. Future theorizing should extend our 
understanding of the role and impact of technology in these kinds of pricing settings. 
We have drawn on different theoretical perspectives from economics and marketing to explain the 
price-changing behavior of Internet retailers. These are the players in the digital economy who are 
among the most effective users of new technologies. Even though they are well known within other 
disciplines, the theories we have evaluated related to price rigidity and adjustment are fairly novel to 
the IS field. They offer rich opportunities to support new theory-building and empirical research on 
investments in Internet retailing-related technologies and their effects. Such interdisciplinary studies 
will provide a foundation for the development of new theories at the crossroads of the academic 
disciplines of marketing, economics, and IS.  

Acknowledgments 
An early version of this paper appeared as Kauffman and Lee (2004a) in the Proceedings of the 37th 
Hawaii International Conference on System Sciences in January 2004. Other related presentations 
were made at the 2004 INFORMS Annual Meeting and 2004 INFORMS CIST in Denver, Colorado; 
the 2004 International Conference on Information Systems in Washington, DC; the 2004 Knowledge 
and E-Business Research Symposium in Kenting, Taiwan; the 2004 International Conference on 
Electronic Business in Beijing, China; the 2005 Big Ten IS Research Symposium; the 2005 Maryland 
Symposium on Statistical Challenges in E-Commerce; the 2005 AMCIS Doctoral Consortium; the 
2005 INFORMS Marketing Science Conference; and the 2005 International Conference on Electronic 
Commerce in Xi’an, China.  We presented this work in various university seminars, including 
University of Minnesota, Arizona State University, Queen’s University, the University of Illinois 
Chicago, National Sun Yat-sen University, National Central University, National Taiwan University, and 
Korea University. The authors thank Kemal Altinkemer, Sirkka Jarvenpaa, Kalle Lyytinen, Allan Chen, 
Mark Bergen, Arnold Kamis, Daniel Levy, Fred Riggins, Michael Smith, and Eric Wang offered useful 
critiques. and the anonymous reviewers of previous versions for helpful comments.  Rob Kauffman 
thanks the MIS Research Center at the University of Minnesota, the Center for Advancing Business 
through Information Technology at Arizona State University, the W. P. Carey Chair, and the Shidler 
School of Business at the University of Hawaii for partial support. Dongwon Lee thanks Korea 
University for grant funding. 



 

 

Kauffman & Lee/Price Rigidity in Internet Retailing 

332 Journal of the Association for Information Systems Vol. 11 Issue 6 pp. 303-338 June 2010 

References 
Akerlof, G. A. (1970) “The Market for Lemons,” Quarterly J. Economics, 84(3), pp. 488-500. 
Akerlof, G. A. and J. L. Yellen (1985) “A Near-Rational Model of the Business Cycle, with Wage and 

Price Inertia,” Quarterly Journal of Economics, 100(Supplement), pp. 823-838. 
Allen, F. (1988) “A Theory of Price Rigidities When Quality Is Unobservable,” Review of Economic St

udies, 55(1), pp. 139-151. 
Alvarez, F. E., F. Lippi and L. Paciello (2010) “Optimal Price Setting with Observation and Menu Cost

s,” NBER Working Paper No. 15852, National Bureau of Economic Research, Cambridge, M
A.  

Amihud, Y. and H. Mendelson (1983) “Price Smoothing and Inventory,” Review of Economic Studies, 
50(1), pp. 87-98.  

Andersen, T. M. (1994) Price Rigidity: Causes and Macroeconomic Implications, Oxford, UK: Clarend
on Press. 

Axarloglou, K. (2007) “Thick Markets, Market Competition and Pricing Dynamics,” Managerial and De
cision Economics, 28(7), pp. 669-677. 

Bailey, J. P. (1998) “Electronic Commerce: Prices and Consumer Issues for Three Products: Books, 
Compact Discs, and Software,” OECD/GD (98) 4, Organization for Economic Cooperation an
d Development (OECD), Paris, France.   

Baker, W., M. Marn and C. Zawada (2001) “Price Smarter on the Net,” Harvard Business Review, 79(
2), pp. 122-127. 

Bakos, J. Y. (1997) “Reducing Buyer Search Costs: Implications for Electronic Marketplaces,” Manag
ement Science, 43(12), pp. 1676-1692. 

Ball, L. and S. G. Cecchetti (1988) “Imperfect Information and Staggered Price-Setting,” American Ec
onomic Review, 78(5), pp. 999-1018. 

Ball, L. and N. G. Mankiw (1994) “A Sticky-Price Manifesto,” Carnegie-Rochester Conference Series 
on Public Policy, 41, pp. 127-151.   

Ball, L. and D. Romer (1989) “The Equilibrium and Optimal Timing of Price Changes,” Review of Eco
nomic Studies, 56(2), pp. 179-198. 

Ball, L. and D. Romer (1990) “Real Rigidities and the Non-Neutrality of Money,” Review of Economic 
Studies, 57(2), pp. 183-203. 

Ball, L. and D. Romer (1991) “Sticky Prices as Coordination Failure,” American Economic Review, 81
(3), pp. 539-552. 

Barro, R. J. (1972) “A Theory of Monopolistic Price Adjustment,” Review of Economic Studies, 39(1), 
pp. 17-26. 

Basu, K. (1997) “Why Are So Many Goods Priced to End in Nine? And Why This Practice Hurts the P
roducers,” Economics Letters, 54 (1), pp. 41-44. 

Baye, M. R. and J. Morgan (2004) “Price Dispersion in the Lab and on the Internet: Theory and Evide
nce,” Rand Journal of Economics, 35 (3), pp. 449-446. 

Baylis, K. and J. M. Perloff (2002) “Price Dispersion on the Internet: Good Firms and Bad Firms,” Revi
ew of Industrial Organization, 21(3), pp. 305-324. 

Bergen, M., S. Dutta, D. Levy, M. Ritson and M. Zbaracki (2003) “Shattering the Myth of Costless Pric
e Changes: A Framework for Dynamic Pricing,” European Management Journal, 21(6), pp. 6
63-669. 

Bergen, M., R. J. Kauffman and D. Lee (2005) “Beyond the Hype of Frictionless Markets: Evidence of
 Heterogeneity in Price Rigidity on the Internet,” Journal of Management Information Systems
, 22(2), pp. 57-89. 

Bergen, M., D. Levy, S. Ray, P. Rubin and B. Zeliger (2008) “On the Inefficiency of Item Pricing Laws:
 Theory and Evidence,” Journal of Law and Economics, 51(2), pp. 209–250. 

Bils, M. (1987) “The Cyclical Behavior of Marginal Cost and Price,” American Economic Review, 77(5
), pp. 838-855. 

Blackstone, B. (2009) “Prices Drop But Threat of Deflation Remote,” Wall Street Journal, May 16. Ava
ilable at online.wsj.com/article/SB124239045456723735.html, last accessed on June 21, 201
0. 

Blanchard, O. J. (1982) “Price Desynchronization and Price Level Inertia,” NBER Working Paper No. 
900, National Bureau of Economic Research, Cambridge, MA. 

http://online.wsj.com/article/SB124239045456723735.html�


 

 
333 

Journal of the Association for Information Systems Vol. 11 Issue 6 pp. 303-338 June 2010 
 

Kauffman & Lee/Price Rigidity in Internet Retailing 

Blinder, A. S. (1982) “Inventories and Sticky Prices: More on the Microfoundations of Macroeconomic
s,” American Economic Review, 72(3), pp. 334-348.  

Blinder, A. S., E. R. D. Canetti, D. E. Lebow and J. B. Rudd (1998) Asking About Prices: A New Appr
oach to Understanding Price Stickiness, New York, NY: Russell Sage Foundation. 

Borenstein, S., A. C. Cameron and R. Gilbert (1997) “Do Gasoline Prices Respond Asymmetrically to 
Crude Oil Price Changes,” Quarterly Journal of Economics, 112(1), pp. 305-339. 

Brynjolfsson, E. and B. Kahin (2000) (eds.) Understanding the Digital Economy: Data, Tools, and Res
earch, Cambridge, MA: The MIT Press. 

Brynjolfsson, E. and M. D. Smith (2000) “Frictionless Commerce? A Comparison of Internet and Conv
entional Retailers,” Management Science, 46(4), pp. 563-585. 

Buckle, R. A. and J. A. Carlson (2000) “Menu Costs, Firm Size and Price Rigidity,” Economics Letters
, 66(1), pp. 59-63. 

Campbell, C., G. Ray and W. A. Muhanna (2005), “Search and Collusion in Electronic Markets,” Man
agement Science, 51(3), pp. 497-507. 

Carlton, D. W. (1979) “Contracts, Price Rigidity, and Market Equilibrium,” Journal of Political Economy
, 87(5), pp. 1034-1062. 

Carlton, D. W. (1983) “Equilibrium Fluctuations When Price and Delivery Lag Clear the Market,” Bell J
ournal of Economics, 14(2), pp. 562-572. 

Carlton, D. W. (1986) “The Rigidity of Prices,” American Economic Review, 76(4), pp. 637-658. 
Carlton, D. W. (1989) “The Theory and Facts About How a Market Clears: Is Industrial Organization V

aluable for Understanding Macroeconomics?” in R. Schmalensee and R. D. Willig (eds.), Han
dbook of Industrial Organization, Amsterdam, Netherlands: North Holland. 

Carlton, D. W. and J. A. Chevalier (2001) “Free Riding and Sales Strategies for the Internet,” Journal 
of Industrial Economics, 49(4), pp. 441-461. 

Carlton, D. W. and J. R. Perloff (2000) Modern Industrial Organization (3rd edition), Reading, MA: Ad
dison-Wesley. 

Cecchetti, S.G. (1986) “The Frequency of Price Adjustment: A Study of the Newsstand Prices of Mag
azines,” Journal of Econometrics, 31(3), pp. 255-274. 

Chakrabarti, R. and B. Scholnick (2005) “Nominal Rigidities without Literal Menu Costs: Evidence fro
m E-Commerce,” Economic Letters, 86(2), pp. 187-191. 

Chamberlin, E. H. (1929) “Duopoly: Value Where Sellers are Few,” Quarterly Journal of Economics, 4
4(1), pp. 63-100. 

Chevalier, J. A., A. K. Kashyap and P. E. Rossi (2003) “Why Don't Prices Rise During Periods of Pea
k Demand? Evidence from Scanner Data,” American Economic Review, 93 (1), pp. 15-37. 

Christie, L. (2009) “Homes: About to Get Much Cheaper,” CNN Money, October 20. Available at mon
ey.cnn.com/2009/10/20/real_estate/home_price_forecast/index.htm, last accessed on June 2
1, 2010. 

Clay, K., R. Krishnan, E. Wolff and D. Fernandes (2002a) “Retail Strategies on the Web: Price and N
on-price Competition in the Online Book Industry,” Journal of Industrial Economics, 50(3), pp.
 351-367. 

Clay, K., S. Ouyang, M. Smith and E. Wolff (2002b) “Leader Follower Behavior? Evidence from Onlin
e Book Markets,” presented at the 2002 Workshop on IS and Economics, Barcelona, Spain. 

Clemons, E. K., I. H. Hann and L. M. Hitt (2002) “Price Dispersion and Differentiation in Online Travel:
 An Empirical Investigation,” Management Science, 48(4), pp. 534-549.  

Clemons, E. K., S. P. Reddi and M. C. Row (1993) “The Impact of Information Technology on the Org
anization of Economic Activity: The “Move to the Middle” Hypothesis,” Journal of Managemen
t Information Systems, 10(2), pp. 9-36. 

Clemons, E. K., R. Schwartz and B. W. Weber (1999) “Market Technostructure: Introduction,” in R. S
prague (ed.), Proceedings of the 32nd Hawaii International Conference on System Sciences, 
Maui, HI, IEEE Computer Society Press, Los Alamitos, CA. 

comScore Networks (2010) “comScore Reports $29.1 Billion in U.S. Retail E-Commerce Spending for
 Full November-December Holiday Season, Up 4 Percent vs. Year Ago,” Press release, Janu
ary 6.  Available at ir.comscore.com/releasedetail.cfm?ReleaseID=434625, last accessed on 
June 21, 2010.   

Cooper, R. and A. John (1988) “Coordinating Coordination Failures in Keynesian Models,” Quarterly J
ournal of Economics, 103(3), pp. 441-463. 

http://money.cnn.com/2009/10/20/real_estate/home_price_forecast/index.htm�
http://money.cnn.com/2009/10/20/real_estate/home_price_forecast/index.htm�
http://ir.comscore.com/releasedetail.cfm?ReleaseID=434625�


 

 

Kauffman & Lee/Price Rigidity in Internet Retailing 

334 Journal of the Association for Information Systems Vol. 11 Issue 6 pp. 303-338 June 2010 

DailyFinance.com (2010a) “Amazon.com Inc. Key Ratios,” June 21. Available at www.dailyfinance.co
m/financials/amazon-com-inc/amzn/nas/key-ratios, last accessed on June 21, 2010. 

DailyFinance.com (2010b) “Barnes & Noble Inc. Key Ratios,” June 21. Available at www.dailyfinance.
com/financials/barnes-and-noble-inc/bks/nys/key-ratios, last accessed on June 21, 2010. 

DailyFinance.com  (2010c) “Borders Group Inc. Key Ratios,”  June 21. Avai lable at 
www.dailyfinance.com/financials/borders-group-inc/bgp/nys/key-ratios, last accessed on June
 21, 2010.  

Daripa, A. and S. Kapur (2001) “Pricing on the Internet,” Oxford Review of Economic Policy, 17(2), pp
. 202-216. 

Dixon, R. (1983) “Industry Structure and the Speed of Price Adjustment,” Journal of Industrial Econo
mics, 32(1), pp. 25-37. 

Domberger, S. (1979) “Price Adjustment and Market Structure,” The Economic Journal, 89(353), pp. 
96-108. 

Dutta, S., M. Bergen, D. Levy and R. Venable (1999) “Menu Costs, Posted Prices, and Multiproduct R
etailers,” Journal of Money, Credit and Banking, 31(4), pp. 4683-4703. 

Dutta, S., M. J. Zbaracki and M. Bergen (2003) “Pricing Process As a Capability: A Resource Based 
Perspective,” Strategic Management Journal, 24(7), pp. 587-686.  

Fisher, T. C. G. and J. D. Konieczny (2000) “Synchronization of Price Changes by Multiproduct Firms:
 Evidence from Canadian Newspaper Prices,” Economics Letters, 68(3), pp. 271-277. 

Fluet, C. and L. Phaneuf (1997) “Price Adjustment Costs and the Effect of Endogenous Technique on
 Price Stickiness,” European Economic Review, 41(2), pp. 245-257. 

Ghose, A. and B. Gu (2008) “Market Frictions, Demand, Structure and Price Competition in Online M
arkets,” in R. Boland, M. Limayem, and B. Pentland (eds.), Proceedings of the 29th Internatio
nal Conference on Information Systems, Paris, France, December 14-17, Paper 139. 

Ginsburgh, V. and O. Michel (1988) “Adjustment Costs, Concentration and Price Behavior,” Journal of
 Industrial Economics, 36(4), pp. 477-481. 

Gulati, R. and J. Garino (2000) “Get the Right Mix of Bricks and Clicks,” Harvard Business Review, 78
(3), pp. 107-114. 

Hagel, J. and A. G. Armstrong (1997) Net Gain: Expanding Markets through Virtual Communities, Bo
ston, MA: Harvard Business School Press. 

Hall, R. L. and C. J. Hitch (1939) “Price Theory and Business Behavior,” Oxford Economic Papers, 2, 
pp. 12-45. 

Hannan, T. H. and A. N. Berger (1991) “The Rigidity of Prices: Evidence from the Banking Industry,” 
American Economic Review, 81(4), pp. 938-945. 

Helft, M. (2008) “Amazon Claims ‘Best ‘Ever’ Christmas (Whatever That Means),” Technology section
, New York Times, December 28.  Available at bits.blogs.nytimes.com/2008/12/26/ amazon-cl
aims-best-ever-christmas-whatever-that-means/?hp, last accessed on June 21, 2010. 

Hicks, M. (2007) “Hierarchical Delays as a Source of Nominal Price Rigidities: Evidence from the Micr
ocomputer Industry,” Managerial and Decision Economics, 28(7), pp. 803-815. 

Hubbard, R. G. and R. J. Weiner (1992) “Long-Term Contracting and Multiple-Price Systems,” Journa
l of Business, 65(2), pp. 177-198. 

Irvine, F. O. (1980) “Econometric Tests of the Hypothesis That Market-Maker Firms Follow a Short-R
un Inventory-Based Pricing Policy,” Journal of Business, 53(1), pp. 1-26. 

Jackson, W. E. (1997) “Market Structure and the Speed of Price Adjustments: Evidence of Non-Mono
tonicity,” Review of Industrial Organization, 12(1), pp. 37-57. 

Kahneman, D., J. L. Knetsch and R. Thaler (1986) “Fairness as a Constraint on Profit Seeking: Entitle
ments in the Market,” American Economic Review, 76(4), pp. 728-741. 

Kashyap, A. K. (1995) “Sticky Prices: New Evidence from Retail Catalogs,” Quarterly Journal of Econ
omics, 110(1), pp. 245-274. 

Kauffman, R. J. and D. Lee (2004a) “Should We Expect Less Price Rigidity in the Digital Economy?” i
n R. Sprague (ed.), Proceedings of the 37th Hawaii International Conference on System Scie
nces, Kona, HI, IEEE Computer Society Press, Los Alamitos, CA, January 5-8. 

Kauffman, R. J. and D. Lee (2004b) “Price Rigidity on the Internet: New Evidence from the Online Bo
okselling Industry,” in R. Agarwal, J. DeGross and L. Kirsch (eds.), Proceedings of the 25th In
ternational Conference on Information Systems, Washington, D.C., December 12-15, pp. 843
-848. 

http://www.dailyfinance.com/financials/amazon-com-inc/amzn/nas/key-ratios�
http://www.dailyfinance.com/financials/amazon-com-inc/amzn/nas/key-ratios�
http://www.dailyfinance.com/financials/barnes-and-noble-inc/bks/nys/key-ratios�
http://www.dailyfinance.com/financials/barnes-and-noble-inc/bks/nys/key-ratios�
http://www.dailyfinance.com/financials/borders-group-inc/bgp/nys/key-ratios�


 

 
335 

Journal of the Association for Information Systems Vol. 11 Issue 6 pp. 303-338 June 2010 
 

Kauffman & Lee/Price Rigidity in Internet Retailing 

Kauffman, R. J. and D. Lee (2007) “An Empirical Study of Price Rigidity in Internet-Based Selling,” W
orking Paper, W.P. Carey School of Business, Arizona State University, Tempe, AZ. 

Kauffman, R. J. and C. A. Wood (2007) “Follow the Leader: Price Change Timing in Internet-Based S
elling,” Managerial and Decision Economics, 28(7), pp. 679-700. 

Kim, W. C. and R. Mauborgne (2005) Blue Ocean Strategy: How to Create Uncontested Market Spac
e and Make Competition Irrelevant, Boston, MA: Harvard Business School Press. 

Klein, K. J. and S. W. Kozlowski (2000a) Multilevel Theory, Research, and Methods in Organizations: 
Foundations, Extensions, and New Directions, San Francisco, CA: Jossey-Bass. 

Klein, K. J. and S. W. Kozlowski (2000b) “From Micro to Meso: Critical Steps in Conceptualizing and 
Conducting Multilevel Research,” Organizational Research Methods, 3(3), pp. 211-236. 

Klenow, P. J. and B. A. Malin (2010) “Microeconomic Evidence on Price-Setting,” NBER Working Pap
er No. 15826, National Bureau of Economic Research, Cambridge, MA.  

Knotek, E. S., II (2010) “Convenient Prices and Price Rigidity: Cross-Sectional Evidence,” Review of 
Economics and Statistics, in press.  

Kotler, P. (2008) Marketing Management (13th edition), Upper Saddle River, NJ: Prentice Hall. 
Kozlowski, S. W. and K. J. Klein (2000) “A Multilevel Approach to Theory and Research in Organizati

ons: Contextual, Temporal and Emergent Processes,” Chapter 1 in K. Klein and S. W. Kozlo
wski (eds.), Multilevel Theory, Research, and Methods in Organizations: Foundations, Extens
ions, and New Directions, San Francisco, CA: Jossey-Bass, pp. 3-90.  

Lach, S. and D. Tsiddon (1996) “Staggering and Synchronization in Price-Setting: Evidence from Mult
iproduct Firms,” American Economic Review, 86(5), pp. 1175-1196. 

Latcovich, S. and H. Smith (2001) “Pricing, Sunk Costs, and Market Structure Online: Evidence from 
Book Retailing,” Oxford Review of Economic Policy, 17(2), pp. 217-234.  

Lee, D., R. J. Kauffman and M. E. Bergen (2009) “Image Effects and Rational Inattention in Internet-B
ased Selling,” International Journal of Electronic Commerce, 13(4), pp. 129-167. 

Levy, D., M. Bergen, S. Dutta, and R. Venable (1997) “The Magnitude of Menu Costs: Direct Evidenc
e from Large U.S. Supermarket Chains,” Quarterly Journal of Economics, 112(3), pp. 791-82
5. 

Levy, D., S. Dutta and M. Bergen (2002) “Heterogeneity in Price Rigidity: Evidence from a Case Stud
y Using Micro-Level Data,” Journal of Money, Credit and Banking, 34(1), pp. 197-220. 

Levy, D., S. Dutta, M. Bergen and R. Venable (1998) “Price Adjustment at Multiproduct Retailers,” Ma
nagerial and Decision Economics, 19(2), pp. 81-120. 

Levy, D., D. Lee, H. Chen, R. J. Kauffman and M. Bergen (2010a) “Price Points and Price Rigidity,”  
Review of Economics and Statistics, in press. 

Levy, D., G. Müller, H. Chen, M. Bergen and S. Dutta (2010b), “Holiday Price Rigidity and Cost of Pric
e Adjustment,” Economica, 77, pp. 172–198. 

Litan, R. E. and A. M. Rivlin (2001) “Projecting the Economic Impact of the Internet,” American Econo
mic Review, 91 (2), pp. 313-317. 

Maccini, L. J. (1973) “On Optimal Delivery Lags,” Journal of Economic Theory, 6(2), pp. 107-125. 
Mankiw, N. G. (1985) “Small Menu Costs and Large Business Cycles: A Macroeconomic Model of Mo

nopoly,” Quarterly Journal of Economics, 100(2), pp. 529-538. 
Mankiw, N. G. and R. Reis (2002) “Sticky Information Versus Sticky Prices: A Proposal to Replace th

e New Keynesian Phillips Curve,” Quarterly Journal of Economics, 117(4), pp. 1295-1328.  
Means, G. C. (1935) “Industrial Prices and Their Relative Inflexibility,” U.S. Senate Document 13, 74t

h Congress, 1st Session, Washington, DC.  
Meeker, M. and S. Pearson (1997) “The Internet Retailing Report,” U.S. Investment Research, Morga

n Stanley, New York, NY, May 28. 
Mitev, N. (2004) “Trains, Planes and Computers: From High-Speed Trains to Computerized Reservati

on Systems at French Railways,” Journal of Transport History, 25(2), pp. 101-123. 
Neumark, D. and S. A. Sharpe (1992) “Market Structure and the Nature of Price Rigidity: Evidence fro

m the Market for Consumer Deposits,” Quarterly Journal of Economics, 107(2), pp. 657-680. 
Oh, W. and H. C. Lucas, Jr. (2006) “Information Technology and Pricing Decisions:  Price Adjustment

s in Online Computer Markets,” MIS Quarterly, 30(3), pp. 755-775. 
Okun, A. M. (1981) “Product Markets,” in: Prices and Quantities: A Macroeconomic Analysis, Washin

gton, DC: The Brookings Institution, pp. 134-181. 
Powers, E. T. and N. J. Powers (2001) “The Size and Frequency of Price Changes: Evidence from Gr

ocery Stores,” Review of Industrial Organization, 18(4), pp. 397-416. 



 

 

Kauffman & Lee/Price Rigidity in Internet Retailing 

336 Journal of the Association for Information Systems Vol. 11 Issue 6 pp. 303-338 June 2010 

Product Review News (2008) “Day After Christmas Sale 2008: Amazon, Walmart, Target and Fry’s,” 
December 26. Available at www.product-reviews.net/2008/12/26/day-after-christmas-sale-20
08-amazon-walmart-target-and-frys/, last accessed on June 21, 2010. 

Qualls, P. D. (1979) “Market Structure and the Cyclical Flexibility of Price-Cost Margins, Journal of Bu
siness, 52(2), pp. 305-325. 

Ray, S., C. Wood and P. Messinger (2008) “When is a Price Reduction Too Much? Downward Rigiditi
es in Multi-Component Systems Prices,” presented at the 2008 Workshop on Information Sys
tems and Economics, Paris, France, December 13-14. 

Reagan, P. (1982) "Price and Inventory Behavior," Review of Economic Studies, 49(1), pp. 137-142. 
Riley, J. G. (1989) “Signaling,” in J. Eatwell, M. Milgate and P. Newman (eds.), Allocation, Information

, and Markets, New York, NY: Macmillan Press, pp. 287-294.  
Rosencrance, L. (2000). “Customer Outrage Prompts Amazon to Change Price-Testing Policy,” Com

puterworld, September 13, 2000.  Available at www.computerworld.com/industrytopics/ retail/
story/0,10801,50153,00.html, last accessed on June 21, 2010. 

Rotemberg, J. (2009), “Altruistic Dynamic Pricing with Customer Regret,” NBER Working Paper No. 1
4933, National Bureau of Economic Research, Cambridge, MA.  

Rotemberg, J. J. and G. Saloner (1986) “A Supergame-Theoretic Model of Price Wars during Booms,
” American Economic Review, 76(3), pp. 390-407. 

Rotemberg, J. J. and G. Saloner (1987) “The Relative Rigidity of Monopoly Pricing,” American Econo
mic Review, 77(5), pp. 917-926. 

Rotemberg, J. J. and G. Saloner (1990) “Collusive Price Leadership,” Journal of Industrial Economics
, 39(1), pp. 93-111.  

Sabherwal, R. and D. Robey (1995) “Reconciling Variance and Process Strategies for Studying Infor
mation System Development.” Information Systems Research, 6(4), pp. 303-327.  

Scott, J. (2010) “Newmont Mining ‘Quietly Confident’ Gold Price Will Rise in 2010,” Bloomberg Busine
ssWeek, May 10. Available at www.businessweek.com/news/2010-03-15/newmont-mining-qu
ietly-confident-gold-price-will-rise-in-2010.html, last accessed on June 21, 2010. 

Shaked, A. and J. Sutton (1987) “Product Differentiation and Industrial Structure,” Journal of Industrial
 Economics, 36(2), pp. 131-146. 

Sheshinski, E. and Y. Weiss (1992) “Staggered and Synchronized Price Policies under Inflation: The 
Multiproduct Monopoly Case,” Review of Economic Studies, 59(2), pp. 331-359.  

Sims, C. A. (2003) “Implications of Rational Inattention,” Journal of Monetary Economics, 50(3), pp. 6
65-690. 

Sinha, I. (2000) “Cost Transparency: The Net's Real Threat to Prices and Brands,” Harvard Business 
Review, 78(2), pp. 43-50. 

Smith, B. C., D. P. Günther, B. V. Rao and R. M. Ratliff (2001) “E-Commerce and Operation Researc
h in Airline Planning, Marketing, and Distribution,” Interfaces, 31(2), pp. 37-55. 

Stigler, G. J. (1961) “The Economics of Information,” Journal of Political Economy, 69(3), pp. 213-225
. 

Stigler, G. J. (1964) “A Theory of Oligopoly,” Journal of Political Economy, 72(1), pp. 44-61. 
Stiglitz, J. E. (1979) “Equilibrium in Product Markets with Imperfect Information,” American Economic 

Review, 69(2), pp. 339-345. 
Stiglitz, J. E. (1984) “Price Rigidities and Market Structure,” American Economic Review, 74(2), pp. 3

50-355. 
Stiglitz, J. E. (1987) “The Causes and Consequences of the Dependence of Quality on Price,” Journal

 of Economic Literature, 25(1), pp. 1-48. 
Stiglitz, J. E. (1999) “Toward a General Theory of Wage and Price Rigidities and Economic Fluctuatio

ns,” American Economic Review, 89(2), pp. 75-80. 
Sweezy, P. M. (1939) “Demand Under Conditions of Oligopoly,” Journal of Political Economy, 47(4), p

p. 568-573. 
Tang, F. F. and X. Xing (2001) “Will the Growth of Multi-Channel Retailing Diminish the Pricing Efficie

ncy of the Web?” Journal of Retailing, 77(3), pp. 319-333.  
Tirole, J. (1988) The Theory of Industrial Organization, Cambridge, MA: MIT Press. 
Toolsema, L. A. and J. P. A. M. Jacobs (2007) “Why Do Prices Rise Faster Than They Fall? With an 

Application to Mortgage Rates,” Managerial and Decision Economics, 28(7), pp. 701-712.  
Tyagi, R.K. (1999) “Pricing Patterns as Outcomes of Product Positions,” Journal of Business, 72(1), p

p. 135-157. 

http://www.computerworld.com/industrytopics/%20retail/story/0,10801,50153,00.html�
http://www.computerworld.com/industrytopics/%20retail/story/0,10801,50153,00.html�
http://www.businessweek.com/news/2010-03-15/newmont-mining-quietly-confident-gold-price-will-rise-in-2010.html�
http://www.businessweek.com/news/2010-03-15/newmont-mining-quietly-confident-gold-price-will-rise-in-2010.html�


 

 
337 

Journal of the Association for Information Systems Vol. 11 Issue 6 pp. 303-338 June 2010 
 

Kauffman & Lee/Price Rigidity in Internet Retailing 

Van de Ven, A. H. (2007) Engaged Scholarship: A Guide for Organizational and Social Research. Oxf
ord, UK: Oxford University Press. 

Varian, H. R. (2000) “Market Structure in the Network Age,” in E. Brynjolfsson and B. Kahin (eds.), Un
derstanding the Digital Economy: Data, Tools, and Research, Cambridge, MA: MIT Press, pp
. 137-150. 

Warner, E. J. and R. Barsky (1995) “The Timing and Magnitude of Retail Store Markdowns: Evidence
 from Weekends and Holidays,” Quarterly Journal of Economics, 110(2), pp. 321–52. 

Woodyard, C. (2009) “Economic Slump Drives Used Car Sales, Prices Up,” USA Today, March 18. A
vailable at www.usatoday.com/money/autos/2009-03-16-used-car-sales_N.htm, last accesse
d on June 21, 2010. 

Worthington, P. R. (1989) “On the Distinction between Structure and Conduct: Adjustment Costs, Con
centration, and Price Behavior,” Journal of Industrial Economics, 38(2), pp. 235-238. 

Zbaracki, M. J., M. Ritson, D. Levy, S. Dutta and M. Bergen (2004) “Managerial and Customer Costs 
of Price Adjustment: Direct Evidence from Industrial Markets,” Review of Economics and Stati
stics, 86(2), pp. 514-533. 

 
 
 
 
 
  

http://www.usatoday.com/money/autos/2009-03-16-used-car-sales_N.htm�


 

 

Kauffman & Lee/Price Rigidity in Internet Retailing 

338 Journal of the Association for Information Systems Vol. 11 Issue 6 pp. 303-338 June 2010 

About the Authors 
Robert J. Kauffman is the W.P. Carey Chair in Information Systems at the W.P. Carey School of 
Business, Arizona State University. His degrees are from the University of Colorado at Boulder, 
Cornell University, and Carnegie Mellon University. He has served on the faculties of New York 
University, the University of Minnesota, and the University of Rochester, and worked in international 
banking and finance in New York City. His research interests span the economics of IS, market 
transparency and pricing on the Internet, competitive strategy and technology adoption, and theory 
development, modeling and empirical methods for IS research – all in contexts that emphasize senior 
management issues. He is a past Senior Editor at the Journal of the Association for Information 
Systems, and has been involved in various capacities for the leading academic journals in the IS 
discipline over the years.    
 
Dongwon Lee (Corresponding Author) is an assistant professor of Information Systems at Korea 
University Business School (KUBS) in Seoul, Korea. He earned his Ph.D. degree in MIS from the 
Curtis L. Carlson School of Management at the University of Minnesota. He also received his BBA 
and MBA degrees from the College of Business Administration at Seoul National University and his 
MS degree in MIS from the Eller College of Management at the University of Arizona. His research 
interests include pricing strategies in e-commerce (price rigidity, price points, e-tailing pricing, etc.), 
competition in telecommunications markets, adoption of new technologies, knowledge management 
and sharing, and online/offline channel analysis. His research papers have appeared in Journal of 
Management Information Systems, International Journal of Electronic Commerce, Communications of 
the AIS, Information Systems Frontiers, Electronic Markets, Journal of Global Information Technology 
Management, ACM Crossroads, and conferences such as ICIS, HICSS, Jerusalem Summer School 
in Economic Theory, and INFORMS CIST, and INFORMS Marketing Science Conference.   
 
 
Copyright © 2010, by the Association for Information Systems. Permission to make digital or hard 
copies of all or part of this work for personal or classroom use is granted without fee provided that 
copies are not made or distributed for profit or commercial advantage and that copies bear this notice 
and full citation on the first page. Copyright for components of this work owned by others than the 
Association for Information Systems must be honored. Abstracting with credit is permitted. To copy 
otherwise, to republish, to post on servers for commercial use, or to redistribute to lists requires prior 
specific permission and/or fee. Request permission to publish from: AIS Administrative Office, P.O. 
Box 2712 Atlanta, GA, 30301-2712 Attn: Reprints, or via e-mail from ais@gsu.edu. 
 
 

mailto:ais@gsu.edu�


 

 
ISSN: 1536-9323  

 
Editor 

Kalle Lyytinen 
Case Western Reserve University 

 
Senior Editors

Michael Barrett University of Cambridge Robert Fichman  Boston College 
Dennis Galletta  University of Pittsburgh Varun Grover Clemson University 
Jeffrey Parsons Memorial University of Newfoundland Suzanne Rivard Ecole des Hautes Etudes Commerciales
Carol Saunders University of Central Florida Avi Seidmann,  University of Rochester 
Ananth Srinivasan University of Auckland Bernard Tan National University of Singapore 
Michael Wade York University Ping Zhang Syracuse University  

Editorial Board 
Steve Alter University of San Francisco Kemal Altinkemer Purdue University 
Michel Avital University of Amsterdam Cynthia Beath  University of Texas at Austin 
Michel Benaroch University of Syracuse Avi Bernstein University of Zurich, 
Anandhi S. Bharadwaj  Emory University Marie-Claude Boudreau University of Georgia 
Susan A. Brown University of Arizona Andrew Burton-Jones University of British Columbia  
Traci Cart University of Oklahoma Dubravka Cecez-

Kecmanovic  
University of New South Wales 

Patrick Y.K. Chau University of Hong Kong Mike Chiasson Lancaster University 
Mary J. Culnan Bentley College Jan  Damsgaard  Copenhagen Business School 
Elizabeth Davidson University of Hawaii  Jason Derdrick University of California, Irvine 
Samer  Faraj  McGill university Chris Forman Carnegie Mellon University 
Peter Gray University of Virginia Ola Henfridsson Viktoria Institute & Halmstad University  
Traci Hess Washington State University Qing Hu Iowa State University 
Jimmy Huang University of Warwick Kai Lung  Hui National University of Singapore, 

Singapore 
Bala Iyer Babson College Hemant Jain University of Wisconsin-Milwaukee  
Zhenhui (Jack) Jiang National University of Singapore Bill Kettinger University of Memphis 
Gary Klein University of Colorado, Colorado Springs Ken Kraemer University of California, Irvine 
Mary Lacity  University of Missouri-St. Louis Liette Lapointe  McGill University 
T.P. Liang National Sun Yat-Sen Universivty Kai H. Lim City University of Hong Kong, Hong 

Kong 
Lihui Lin Boston University Ji-Ye Mao Renmin University  
Anne Massey Indiana University Ramiro Montealegre University of Colorado at Boulder 
Michael Myers University of Auckland, New Zealand Fiona Fui-Hoon Nah University of Nebraska-Lincoln  
Fred Niederman St. Louis University Mike Newman University of Manchester 
Brian Pentland Michigan State University Geert Poels Katholieke Universiteit Leuven 
Jaana Porra University of Houston Sandeep Purao Penn State University  
T. S. Raghu  Arizona State University Dewan Rajiv University of Rochester 
Neil Ramiller Portland State University Matti Rossi Helsinki School of Economics 
Suprateek Sarker Washington State University Susan  Scott The London School of Economics and 

Political Science 
Ben Shao Arizona State University Olivia Sheng University of Utah 
Choon-ling Sia City University of Hong Kong Carsten Sorensen The London School of Economics and 

Political Science 
Katherine Stewart University of Maryland Mani Subramani University of Minnesota 
Burt Swanson University of California at Los Angeles  Jason Thatcher Clemson University  
Ron Thompson Wake Forest University  Christian Wagner City University of Hong Kong  
Dave Wainwright Northumberia University Eric Walden Texas Tech University  
Eric Wang National Central University  Jonathan Wareham ESADE  
Stephanie Watts Boston University  Tim Weitzel Bamberg University, Germany  
George Westerman Massachusetts Institute of Technology Kevin Zhu University of California at Irvine 

Administrator 
Eph McLean  AIS, Executive Director Georgia State University 
J. Peter Tinsley Deputy Executive Director Association for Information Systems 

 


	A Multi-Level Theory Approach to Understanding Price Rigidity in Internet Retailing
	Recommended Citation

	Introduction
	Research Framework
	2.1. Price Rigidity Theories in Economics and Marketing
	2.2. A Framework for Price Rigidity in Internet Retailing

	The Firm-Specific Level of Analysis
	3.1. Price Adjustment Costs
	3.2. Non-Price Competition
	3.3. Inventories and Demand
	3.4. Discussion of the Firm-Specific Level of Analysis

	The Firm-to-Consumer Level of Analysis
	4.1. Contracts
	4.2. Asymmetric Information
	4.3. Psychological Price Points
	4.4. Discussion of the Firm-to-Consumer Level of Analysis

	The Firm-to-Market Level of Analysis
	5.1. Industry Concentration
	5.2. Coordination Failure
	5.3. Discussion of the Firm-to-Market Level of Analysis

	Discussion
	6.1. Taking Stock of the Evidence on Price Rigidity in Internet Retailing
	6.2. Toward a Multi-Level Variance Theory of Price Rigidity in Internet     Retailing
	6.3. Other Research Directions to Leverage the Multi-Level Theory    Perspective

	Conclusion
	7.1. Managerial Contributions
	7.2. Limitations and Final Thoughts

	Acknowledgments
	References
	About the Authors

