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ABSTRACT:

Customer retention is an important issue for strategy scholars, but one that has received little attention.  While organizational scholars have examined firm survival as a dependent variable in a number of studies, the survival of an inter-firm dyad has been neglected.  We draw from agency theory, transaction cost economics and the knowledge-based view (KBV) of the firm to examine the determinants of customer retention.  Using a unique panel dataset of over a hundred customer relationships of a large information technology firm, we are able to assess how the history of the transaction characteristics between the supplier and their buyers impact customer retention. Specifically, we find that customer retention is driven by past actions at least as much as actions that occurred in the current transaction.  By disentangling the effects of characteristics of past and present transactions between the supplier and their buyers, we are able to offer a nuanced insight to literature from agency theory, transaction cost economics, and the KBV. For instance, our finding suggests that buyers in this market are discerning and punish their suppliers only when they observe a pattern of governance misalignment but display forbearance for one-time mistake. This finding highlights the importance of evolution of relationships on organizational performance that could be incorporated in future TCE research. Similarly, the ability to reuse knowledge gained from one project to other projects enhances customer retention, as firms are utilizing their learning from prior experience. These findings also suggest that managers need to carefully assess the nature of the transaction characteristics with their customers to shed light on future customer behavior, in particular retention.
In high technology industries, the increased pace of globalization has led to a rise in the intensity of competition.  As firms develop skills in reverse engineering and other means of replicating technological innovations, the ability to retain customers has become increasingly important for sustainable competitive advantage (Reicheld, 1996; Getz, Blattberg & Thomas, 2001). While there is a rich literature that has explored how capabilities and knowledge (e.g., Argyres, 1996; Hoetker, 2005; Kale, Dyer & Singh, 2002; Macher, 2005; Henisz & Macher, 2004), learning (e.g., Argote, 1999) and governance (e.g., Nickerson & Silverman, 2003) impact inter-organizational exchanges and different dimensions of organizational performance (Kale, Singh & Perlmutter, 2000; Anand & Khanna, 2000), there has been virtually no conceptualization and evidence on how these factors impact customer retention. 
We develop a conceptual framework that suggests how the inter-organizational literature on knowledge, learning, and governance impact the ability of a firm to retain its customers.  Interestingly, these theories are well suited to shed light on customer retention in high-technology industries, because of the nature of transaction between the buyer and their vendors in these technology intensive markets. First, these customer-supplier transactions often entail reliance on intangible knowledge. Second, the complexity of these activities often makes it hard for customers to evaluate the quality of the output. Third, suppliers often tend to outsource some of the work to subcontractors.  Finally, most of these business customers often have repeated interactions with their suppliers. 

This research makes three contributions to the literature on strategic management.  First, we disentangle the role played by characteristics of prior transactions between the customer and supplier as well as the role played by characteristics of the current transaction to determine their effects on customer retention.  Given the repeated nature of interactions between suppliers and customers in these markets it is important to separate the effects of characteristics of the current transaction from the characteristics of previous transactions.  Our panel data of customers enable us to do so. While prior work on transactional governance (see Shelanski and Klein (1995) for a review) has focused on how the characteristics of the current transaction affect how it will be governed (see Argyres and Liebeskind (1999) for an exception), we show that the characteristics of past transactions, including how they are governed, also play an important role in customer retention.  In some cases we find that characteristics of prior transactions play a greater role in customer retention than the current transaction characteristics as customer concerns accumulate over time.  Customer retention is an important performance metric in buyer-supplier relationships and we know very little about it.  This study takes one step towards filling this important gap.

Second, our findings are consistent with our conceptualization of the impact that knowledge based view of the firm and learning have on customer retention. In particular, we find that greater knowledge acquired through experience with a particular customer as well as greater experience in the industry enhance customer retention. Further, we find that when the supplier completes more projects with a specific customer that generates reusable knowledge, it provides the supplier with very strong incentives to perform well in order to add to their knowledge base and thus enhances customer retention.  
Third, our findings are consistent with our conceptualization of the impact that agency theory and transaction cost economics have on customer retention. In particular, the customer’s ability to verify the quality of the project also plays a key role in customer retention.  Further, we examine when a supplier’s decision to utilize a subcontractor can hurt customer retention.  Williamson (1975, 1985, 1996) focuses on integration in the presence of contracting hazards in order to reduce governance costs, but we examine circumstances when a supplier may hurt the relationship with a customer by using a subcontractor (i.e., effects of governance misalignment (Mayer & Nickerson, 2005)).  Specifically, we find that when the supplier has a history of outsourcing projects that are critical to the customer, then it has a negative impact on customer retention.  Interestingly, outsourcing just the current transaction does not impact retention. This finding offers a nuanced view of the role of governance on inter-organizational relationships. Our finding suggests that buyers in these markets are strategic and punish suppliers only when they observe a cumulative pattern of outsourcing of critical projects.  To our knowledge, we are the first to examine the impact of governance choice on customer retention.

We are able to test our hypotheses using a dataset of customer-supplier relationships from the information technology (IT) services industry.  Our data consist of 405 projects from a large IT services firm (hereafter known as Compustar) in Silicon Valley, and includes a variety of transaction attributes and experience measures.  The contracts date from 1986 to early 1998 and thus enable us to explore separately past as well as current transaction characteristics.  These 405 contracts represent all the IT contracts between Compustar and 141 customers, which allows us to examine the drivers of customer retention arising from the characteristics of the transaction and the prior relationship between Compustar and the customer.  

The following section discusses prior work on customer retention and we then develop our hypotheses on how it is influenced by learning and governance.  We then describe our data, statistical methods, and variables, which are followed by the results, discussion and conclusion.

BACKGROUND AND LITERATURE REVIEW

What differentiates companies in today’s hyper-competitive and demand-driven markets is their ability to address their customer’s preferences and priorities. With increased competition, firms are realizing the importance of loyal customers and adopting strategies to create and sustain a loyal customer base (Getz, Blattberg & Thomas, 2001). The main objective of the customer relationship management (CRM) approach is to increase the life time duration of customers because of the underlying assumptions that long-term customers are more profitable.  Reichheld’s (1996) study was one of the first to empirically document the relationship between lifetime and profitability. He reported a significant increase in profits from small increases in customer retention rates. For example, he showed that as little as a 5% increase in retention had a significant impact on the net present value of the firm ranging from 95% in the case of advertising agencies to 35% in computer software industry.

Extant literature in marketing has looked into the various aspects of customer relationship. While some studies are concerned with formulating methods to model customer retention (Schmittlein, Morrison & Colombo, 1987; Schmittlein and Peterson, 1994; Reinartz and Kumar, 2003), other studies are interested in studying the drivers of customer retention such as satisfaction (Bolton, 1998) and competitors’ offerings (Rust, Lemon & Zeithaml, 2004). 

Although these studies help us understand the factors that influence customer retention, these studies have been in business to consumer settings (B2C) and are focused on factors that are most applicable to customer retention and management in a B2C setting. These studies do not account for important vendor–customer transaction characteristics that could influence customer retention. In many B2B markets the same vendors and customers tend to work together repeatedly over time, hence it is important to capture the characteristics of both the current transaction as well as prior transactions. In this study, we focus on the characteristics of prior transactions is important as it helps us understand how firms learn from their overall industry experience and their experience with specific customers to offer better products and services.  Further, our study also provides a sharper focus on how observability of project performance and governance of previous projects influences customer retention. 

Our framework thus sheds insight on the literature at the intersection of knowledge (i.e., capabilities and learning) and governance.  Building on examinations of alliance capabilities (Anand & Khanna, 2000; Kale, Dyer & Singh, 2002) and contracting capabilities (Argyres & Mayer, 2004), this study develops a framework to assess customer retention is also an aspect of inter-firm governance in which firms can develop capabilities.  

THEORY AND HYPOTHESES
The Role of Observability and Governance

Many of the transaction attributes that transaction cost research has shown to influence vertical integration and contract design decisions may also influence customer retention.  One transaction attribute that should influence customer retention is the difficulty of determining the quality of the output of the project.  Customers are more likely to return if the supplier performs well on the project.  When the quality of output can be easily measured, it creates strong incentives for the supplier to perform well because the customer will promptly observe any failings.  Measurement costs create a moral hazard by generating noise in the relationship between effort and outcome (Holmstrom, 1979).  If any key dimension of the output of the task is difficult to measure, the supplier may have an incentive to shirk because any failings in the final product will be difficult to observe (Anderson, 1985).  In such cases the customer will likely undertake additional monitoring of the supplier to compensate for the weak outcome-based incentives (Holmstrom & Milgrom, 1991; Mayer, Nickerson & Owan, 2004).  Even with this additional monitoring, however, the supplier will have some uncertainty about whether the job has been completed correctly because the quality of the final product is difficult to observe.

Thus projects that result in output that is difficult to measure are likely to result in customers that are not completely sure how well the supplier has performed.  This should result in a lower likelihood of repeat business compared to projects with clearly measurable performance criteria—because such projects provide stronger incentives for the supplier and allow the customer to feel more secure with the outcome.  Even if the greater observability makes it clear that a mistake has been made, the supplier can make the necessary corrections until the customer is satisfied with the result.

Hypothesis 1:  Customer retention will decrease when the output of the current project is difficult to measure.  

Even if the customer is satisfied with the project upon completion, the difficulty of observing quality indicates that problems may arise in the future.  The problem is compounded when the supplier completes multiple projects whose output is difficult to measure for the customer.  The supplier knows that shirking on quality is highly unlikely to be discovered immediately and even if it is detected in the future, there is often ambiguity over how the problem arose.  Given these weakened incentives, the supplier may be more likely to shirk the more they continue to work with the customer.  Even if the supplier wants to maintain a close relationship with the customer, their employees, who are actually doing the work, may be able to shave quality to get the project completed more quickly and/or at lower cost.  Thus measurement costs create a problem not just for the current project, but represent an ongoing cumulative problem as more projects with potentially latent problems are completed for the customer.  

Hypothesis 2:  The greater the number of prior projects that a supplier has completed with a specific customer where output is difficult to measure, the less likely the customer is to return.

A customer’s perception of the supplier is driven by more than just the ability to verify the quality of output.  Transaction cost economics (Williamson, 1985, 1996) holds that using employees is preferred in situations when contracting problems such as asset specificity are present.  There has been some research on the governance choice-performance relationship (e.g., Masten, Meehan & Snyder 1991; Walker & Poppo 1991; Silverman, Nickerson & Freeman 1997; Poppo & Zenger 2002). Using market-based governance, such as subcontracting, can hurt performance if contractual hazards are present (Mayer & Nickerson, 2005; Nickerson & Silverman, 2003).  While we draw upon transaction cost economics to examine the role of governance in customer retention, our focus on customer retention causes us to focus on an explanatory variable that is very  germane in the context of buyer-supplier relationships in these industries. In particular, we assess how the nature of governance of products/services that are critical to the business of  the customer impact customer retention.
 

Some projects have limited visibility and mistakes that arise can be fixed before they cause serious problems for the customer.  Conversely, problems with other projects can have an immediate and costly impact on the customer.  If a representative of the supplier (either a subcontractor or employee) acts opportunistically or incompetently on a project with little potential to harm the customer, then the results would be embarrassing for the supplier but the customer might be more forgiving since there was no major harm done.  If the same type of mistakes occur on a mission critical project that is very important to the customer, however, the damage to the supplier’s relationship with the customer is likely to be much more severe.  When a customer’s critical applications or systems are involved in a project, suppliers may prefer to use their own employees rather than subcontract the project to an outside company.

When a supplier wins the bid for a project with a customer, the supplier must determine how to organize and complete the project.  The supplier can use employees or turn to a subcontractor.  Projects that involve critical customer applications should be completed with employees for two key reasons that involve customer perception.  First, the customer may interpret the use of a subcontractor as a sign that the supplier does not have any employees that are qualified to complete the task and thus may doubt the value added by the supplier.  Second, the customer may also feel that subcontracting their critical projects is a sign that the supplier may not take the customer’s important project very seriously.  

In addition to the customer perception issues, there are two more reasons why a supplier might want to avoid subcontracting a customer’s critical project that relate to the likelihood of problems arising during the project.  First, subcontractors are unlikely to care as much about future business opportunities with the customer as the supplier’s employees, whose entire income is linked to the supplier.  Second, suppliers are better able to verify the training of employees and thus the risk that the worker will be incompetent is lower.  It can be more difficult to verify the skills that a subcontractor has on his or her resume, relative to its own employees, as the firm directs the training of its employees and has more experience with them than with outside subcontractors.  Thus firms that try to use subcontractors when the project is critical for the customer are more likely to encounter costly mistakes and thus less likely to have a satisfied customer that wants to continue working with the supplier in the future.  Employees are more reliable and more likely to lead to better project outcomes when contracting difficulties caused by mission critical projects are present.  

Hypothesis 3:  When the supplier utilizes a subcontractor to complete a current project that is mission critical for the customer, the customer is less likely to return.  

Hypothesis 3 assumes that customers have a clear and immediate negative reaction to subcontracting the current project and don’t give the supplier another chance.  Not all customer critical projects that are subcontracted, however, will lead to major problems during the project.  Customers may be willing to overlook some issues as the relationship develops.  

While subcontracting a current customer critical project is likely to have a negative effect on customer retention, there is also likely to be a cumulative effect.  It may be that customers don’t immediately leave if the supplier uses a subcontractor for one of their critical projects, but instead customers leave if they see a pattern of this type of activity by the supplier.  This is also consistent with the foundations of transaction cost economics (e.g., Williamson, 1985), which asserts that bad governance decisions will result in cumulative effects that will harm the firm. 

When critical projects are subcontracted by the supplier over time the customers becomes increasingly likely to lose confidence in the supplier, leading to lower retention. Customers may not react if it only occurs once—there is no knee jerk reaction—but wait to see if this activity is an anomaly or a pattern.  Outsourcing one critical project may be for a good reason, but a history of it leads the customer to question the supplier’s internal competence (the independent value the supplier adds) and the supplier’s priorities.  The customer may believe that continual subcontracting of mission critical projects indicates that the supplier does not deem the customer’s project of sufficient importance to use their employees (i.e., the supplier is not paying enough attention to the customer) despite the importance of these projects to the customer.

The mere fact that a project is critical to the supplier’s business is not likely to influence retention, but a series of critical projects that are outsourced over time has a negative impact on the customer’s perception of the supplier’s performance.  This is likely to be especially true in B2B markets where the customers are also knowledgeable businesses.  

Hypothesis 4:  The more of a particular customer’s prior mission critical projects that the supplier has subcontracted, the less likely the customer is to return.  

The Role of Knowledge and Learning

The knowledge-based view of the firm (KBV) (e.g., Kogut & Zander, 1992) has focused attention on knowledge considerations, which can also affect customer retention.  While the KBV has examined the effect of knowledge considerations on organizational form (e.g., Argyres, 1996; Nickerson & Silverman, 2003) and competitive advantage (e.g., Foss, 1996; Kogut & Zander, 1992), its effect on customer retention has yet to be explored.  Some projects have little knowledge impact on the firm—the supplier completes one project and moves on to the next.  Some projects, however, can influence the cost of future projects because the knowledge generated to complete the first project can be reused for future projects.  Projects that may create potentially reusable knowledge may increase customer retention for two reasons.

First, when the project represents a potential key addition to the supplier’s knowledge base, then the supplier will be highly motivated to complete the project with high quality.  The supplier has little incentive to shirk on quality or effort as a successful project benefits not only the customer, but adds to the supplier’s knowledge base as well.  Shirking on quality would hurt not only the customer but also the supplier because the knowledge created would be of less value.  Thus the potential for knowledge reuse effectively aligns the incentives of the customer and supplier, which should increase customer satisfaction and retention.

A second factor is that some customers are more likely than others to work with suppliers on projects that may generate reusable knowledge. Some customers are closer to the technological frontier than others. Many of the projects that can produce potentially reusable knowledge involve customers with cutting edge requirements. Such customers are likely to have future projects that will also produce reusable knowledge, so the supplier has an added incentive to perform well in order to earn future business from such valuable customers. Both factors provide the supplier with strong incentives to perform well on projects that may produce reusable knowledge. 

Hypothesis 5:  When the current project is likely to generate knowledge that the supplier can reuse, customer retention should increase. 

Projects with potentially reusable knowledge should have a lasting effect on customer retention.  Customer retention should increase as the supplier does more projects with the potential to create reusable knowledge for a particular customer.  Given the supplier’s strong incentives to perform well in such situations, customer satisfaction should be high each time such a project is completed.  As the supplier does more projects with such strong incentives for the customer, the customer is likely to reap the repeated benefits of very positive supplier performance.  The more times a customer finishes an interaction with a supplier feeling very satisfied with the supplier’s performance, the more likely the buyer will return to the supplier due to the continued pattern of superior performance.  

A second, and perhaps more important, effect is that the more times a project involves potentially reusable knowledge, the more experience the supplier gets in learning how to incorporate such knowledge and use it to effectively meet the needs of this and other customers.  Experience is a powerful driver of learning in organizations (e.g., Argote, 1999).  While reusable knowledge can be broadly applied across many of the supplier’s customers, it is clearly applicable to future projects from the same customer.  Thus the supplier benefits from learning how best to redeploy the knowledge more generally across the customer base, and from a higher likelihood of being able to reuse the knowledge again with the same customer.

Hypothesis 6:  The more prior projects the supplier has completed for the customer involving potentially reusable knowledge, the greater the likelihood of retaining the customer. 

While potentially reusable knowledge is important, a second aspect of knowledge and learning is a supplier’s experience with a particular customer.  The longer a supplier works with a particular customer in a given line of business, the more the supplier learns how to work more effectively with that customer and the more the customer may come to trust the supplier.  There are four distinct reasons why experience with a customer is likely to increase customer retention.  

First, mistakes are more common on early projects because they parties may have misaligned expectations or they may make honest mistakes related to their inexperience at working together (Mayer & Argyres, 2004).  Once the relationship survives these uncertainties associated with learning about one another, the likelihood of the customer terminating the relationship should decrease.  Second, when a relationship between two firms is developing, mistakes may be more difficult to interpret.  For example, suppose that the supplier believes the customer wants one thing, but the customer really wanted something else that is more complex and costly.  The customer may not be sure if the supplier simply made a mistake or is trying to shirk.  

Third, experience working together may indicate that trust is developing (Gulati, 1995) and trust between firms should be positively related to customer retention (Cannon & Perreault, 1999; Geyskens et al, 1996).  Fourth, from a transaction cost perspective, the more frequently that a supplier and customer work together, the more likely that they will invest in relationship-specific routines.  These routines may enable the firms to and interact more effectively.  Thus the customer would be more likely to return to take advantage of such investments.  

Hypothesis 7:  Customer retention will improve as the firm gains more experience working with a particular customer in the current line of business.  

EMPIRICAL ANALYSIS

Data and Context

We tested the hypotheses with data from Compustar, a provider of a variety of information technology (IT) services and computer-related hardware.  The IT industry is ideal for testing the hypotheses. It is large and important to customers in virtually all sectors of the world economy and knowledge is a key source of competitive advantage for IT firms.  The IT industry involves the storage, transfer, and management of information, typically using mainframes, servers, or related devices.  It includes three tiers:  customers (e.g., Fortune 500 firms), IT suppliers (e.g., IBM, Fujitsu, CSC), and smaller subcontractors.  The suppliers perform a variety of IT projects for their customers including designing customized software systems, updating and maintaining existing software or hardware systems, and assisting with network design and security.  The technological areas in this industry include IBM-compatible mainframes, OS/390 programming, Sun servers, databases (e.g., Oracle, Informix), customized software support, and development in a variety of languages.  Capabilities in this industry are technology-specific rather than firm-specific, which means that subcontracting options are almost always available.  

Work is performed predominantly on a project basis.  Customers identify an IT project and then secure resources to complete it.  Each project is sourced separately.  A customer may engage IBM for one project and CSC for another, and these suppliers must decide how to fulfill the project requirements.  The sourcing decision is particularly important because members of the project team will likely interact directly with the customer as the work is typically performed at the customer’s site.  In many cases, independent subcontractors are utilized to fulfill projects for customers.  

Compustar, a producer of mainframes and related hardware since the 1970s, entered the platform-independent IT services business
 in the mid-1980s, and by 1997, its IT services division accounted for revenues of approximately $100 million worldwide.  This growth was accomplished through the development of an internal delivery force and the use of a variety of subcontractors.  Compustar was an ideal firm for testing our hypotheses because of its extensive presence in several sectors of the IT industry, the significant value it placed on its knowledge base as a source of competitive advantage and the variety of its knowledge base. These characteristics are typical of large IT firms such as IBM, CSC, EDS, etc.  

Compustar provided access to all IT service contracts in its corporate contracts library.  The contracts date from 1986 to early 1998.  In this study, we analyze a sample of 405 of Compustar’s IT contracts with North American customers.  The contracts were drawn from a random sample of the contracts in Compustar’s contracts library.  The sample was selected based on the first letter of the customer’s name to generate an unbiased sample that would reflect the entire population of projects.  The projects in this sample consist of all contracts between Compustar and 142 customers.  Our sample contains approximately 25% of the entire population of Compustar IT services contracts.  A review by Compustar personnel indicated that our sample was representative of the full population of contracts in terms of customer industries represented, size of the customer firm, number of contracts between Compustar and the firm, etc.

In addition to reading the contracts, we interviewed several Compustar managers, engineers, and IT personnel from outside Compustar.  The data were drawn primarily from the contracts between Compustar and its customers, subcontractor invoices, and other records included in the contract file.  Compustar personnel coded any variable that required subjective judgment.  The contract contains a detailed description of the project including the type of service required and the responsibilities of the parties. It is typically about five pages long and is designed to accomplish a specific task for the customer. 

Variables

The dependent variable, TERMINATION, is coded as one if the customer does not return to Compustar (i.e., if it terminates the relationship).  The main decision in coding this variable was how to code the last project in the sample between Compustar in each customer.  Some observations will be right censored—i.e., the customer is still active when the sample ends—while others will have terminated the relationship prior to 1998.  We used a variety of techniques (see the Robustness Tests section below) and finally settled on the following procedure.  We created an average time between projects for each customer that had multiple projects.  When we got to the last project for each customer, we added two standard deviations above that average to determine when we could confidently say the customer was not coming back.  If that date (the last project plus the mean time between projects plus two standard deviations) was before the end of the sample period, then we coded the customer as terminated; if that date was after the end of the sample period, then the customer was coded as right censored.  For customers that had only single project with Compustar, we used two standard deviations above the entire sample average to make the same determination.  Our results are robust to different ways of measuring termination, including fixed periods such as a year (see Robustness Tests below).

The ability to observe quality is the subject of Hypotheses 1 and 2.  The variable CURRENT MEASUREMENT COST captures whether the technology employed in the current project makes it difficult to determine the quality of the output generated by the project team.  It is designed to capture the cost of measuring quality ex post based solely on the technological nature of the project.  Compustar stipulated that the measurement cost variable be coded by its engineers as a dummy variable; one if quality is difficult to determine and zero if it is readily apparent.  The question that determined the value of this variable was whether a brief, inexpensive test or inspection could determine the quality of the work done on the project.  Hypothesis 2 examines the effect of prior projects with high measurement costs.  PRIOR MEASUREMENT COST is a count of the number of prior projects, not including the current one, which Compustar has completed with this customer that had high measurement costs.  

Testing Hypotheses 3 and 4 requires an interaction variable to examine the effect of customer critical projects that are subcontracted.  CURRENT CRITICAL SUBCONTRACT is a dummy variable that is one if the current project involves a customer critical project that is subcontracted by Compustar.  Customer critical projects are projects that have the potential to cause a “significant portion” of a customer’s data center to shut down.  Such disruptions are extremely costly and disruptive to the customer.  Compustar engineers coded this variable based on their expertise and the description of the project in the contract.  The records in the contract file indicate whether a subcontractor was used on the project.  Hypothesis 4 examines the effect of prior critical projects that were subcontracted.  PRIOR CRITICAL SUBCONTRACT is a count of the number of prior customer critical projects that Compustar has subcontracted with this customer.  The current project is not included in this count.  

The potential to create reusable knowledge (Hypotheses 5-6) is captured by CURRENT REUSE, which is a dichotomous variable that is one if the project is likely to produce reusable knowledge and zero otherwise.  Compustar provided two engineers to help with coding variables that could not be directly coded from the contracts.  The engineers coded this variable and several others based upon their expertise and records in the contract file.  REUSE was coded looking only at the description of the project in the contract.  The engineers did not investigate to see what happened during the execution of the project.  Hypothesis 6 examines the effect of prior projects with potentially reusable knowledge.  PRIOR REUSE is a count of the number of prior projects that Compustar has completed with this customer that had potentially reusable knowledge.  The current project is not included in this count.

Hypothesis 7 examines customer-specific experience and learning.  Interviews indicated that the development of a customer relationship can be measured by the frequency of interaction between Compustar and the customer.  Length of interaction was rejected as a proxy for this effect because a customer may utilize Compustar once and then not use them again for several years.  Thus several projects undertaken over a three year span indicate a much more active and well-developed relationship than fewer projects over a longer period.  PRIOR IT PROJECTS is the number of previous IT projects Compustar has performed for each customer.  We coded this variable by examining the full contracting file for each customer.

To isolate the effect of customer critical projects that are subcontracted, we include customer critical projects, regardless of whether they are subcontracted, in the hazard model to ensure that the relevant effect is subcontracted critical projects and not just critical projects.  CURRENT CRITICAL is coded as one if the current project is critical to the customer and zero otherwise.  PRIOR CRITICAL is a count of the number of prior IT projects that Compustar has done for the customer that were critical to the customer.  The current project is not included in this count.

There are other factors that may influence customer retention.  For example, the breadth of business that the customer does with the supplier may be an indicator of satisfaction with the supplier and it affords the supplier the opportunity to learn more about the customer.  The supplier can share knowledge among divisions in order to provide better overall service to the customer.  BREADTH is the number of the supplier’s product lines, outside of information technology services, that the customer buys from Compustar.  We expect a broader relationship between the firms to increase customer retention.  

Another set of factors that can affect customer retention are the supplier’s technical capabilities (Argyres, 1996; Peteraf, 1993). When a project draws upon a technological area in which the supplier has capabilities that are superior to competitors, customer retention may increase because the probability of a problem on the project should be lower because competence problems are less likely to occur. Compustar engineers are acknowledged experts at servicing mainframes from other vendors due to their experience and training in all aspects of mainframe technology. Compustar has designed and manufactured mainframes since the 1970s and has developed very strong capabilities in this area—mainframes are Compustar’s primary product. MAINFRAME is coded as one if the contract involves working on a mainframe computer and zero otherwise. External industry experts verified Compustar’s capabilities in this area.  In addition, this measure is in line with experience-based measures of capabilities, because Compustar so many years of mainframe experience (and less experience in areas such as programming).  

When a project draws upon a technological area in which the supplier has capabilities that are weaker than competitors, customer retention may decrease because of the increased risk that the supplier will make a mistake because they lack superior capabilities.  There are many other firms that possess programming capabilities, which have not been part of Compustar’s focus over the past twenty years.  Programming capabilities are highly specialized and complex, but are technology-specific (e.g., Oracle databases, Unix, OS/390) rather than firm specific.  PROGRAMMING is a dummy variable that is one if the project primarily involves programming and zero otherwise.  Compustar’s capabilities in working on these projects are not superior to those of several other firms in the industry.  

Experience in the industry may also affect customer retention.  Compustar may get better at customer retention over time.  TIMETREND is a linear time trend that is coded zero for 1986, one for 1987, and so on up to twelve for 1998 and is included in all models.  

The coding process was as follows.  Each engineer coded the same eighty randomly selected contracts.  Then the two engineers and one of the authors went through all eighty and we found the following discrepancies: three for CRITICAL SUBCONTRACT, three for MEASUREMENT COST, two for PROGRAMMING and two for REUSE.  After a brief discussion, the engineers clarified the discrepancies and agreed on the identical classification methodologies.  The two engineers then coded the remaining contracts.  

Table 1 contains descriptive statistics for all variables.  Correlations are generally low to moderate, which suggests that multicollinearity is not a problem for this estimation. 




-------------------------------




Insert Table 1 about here




-------------------------------

Estimation

As our dependent variable is exit from a population, in this case the population of Compustar customers, we use a hazard rate model in our estimation.  In the hazard function framework, the dynamics of duration time can be conveniently captured by the hazard rate, hi(t) which is defined as the customer i’s probability of terminating the relationship during a particular interval, given that the customer has continued the relationship until time t:
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The hazard function can also be defined in terms of the cumulative function F(t) and the probability density function f(t);
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Note that the hazard is the conditional likelihood that a customer will defect at time t, given that she has not defected in the duration interval (0,t). Cox (1972) propose the proportional hazards regression (henceforth, PHR) technique to estimate the hazard model.
  The hazard rate takes the form
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where h0(t), the base hazard function, represents the longitudinal effect of time. ((xt) represents the effect of covariates and changes h0(t) up or down proportionately to reflect the effect of covariates. The Cox proportional hazard model assumes that ((x) is an exponential function of the covariates, i.e.,
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and the hazard function is
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where ( =((1, (1,….. (p) denotes the parameters associated with the covariates. The above model is termed proportional hazards regression (PHR). Transformation of the predictor variables to 100x (exp ((j)-1) helps us to interpret the coefficients associated with the covariates. This represents the percentage change in the hazard rate for a unit change in the corresponding covariate, xj.

Cox (1972) presented the semi-parametric partial likelihood function that is independent of the baseline hazard function to estimate the parameters.  Suppose that a customer i terminated the relationship at time t. Hence, the customer’s uncensored duration time is t. At this duration time, t, a number of other customers were “at risk” i.e. the other customers that had not terminated the relationship with the supplier. These customers belong to the “risk set”. Of all those customers at risk (of terminating the relationship) at time t, it is the customer i who actually terminated the relationship. Thus, if a customer i defected at time t, the partial likelihood function that the customer i defected is
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where n(t) is the number of customers at risk at t, and these customers are denoted j1… jn(t). Substituting the proportional hazard model, the longitudinal effect of h0(t) cancels out leaving
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Maximizing the above likelihood yields the partial estimate of (. Past work has shown that maximizing the above likelihood gives efficient (Efron 1977) and consistent (Tsiatis 1981) estimates of (. 

Note that PHR models the likelihood that a customer terminates the relationship given that the customer has not yet terminated. As a result, the signs of the hazard model coefficients will be the opposite to the signs of duration model coefficients. In other words, if ( >0, then it increases the hazard and thus the likelihood of a customer defecting.

Results

We begin with Model 1, which includes only our control variables in Table 2.  The control variables yield some interesting insights.  BREADTH is negative and significant (p < 0.001), which indicates that the more product lines the customer buys from Compustar, the less likely the customer is to terminate the relationship (i.e., customer retention increases).  Interestingly, neither measure of Compustar’s technical capabilities has a significant impact on customer retention; nor does customer retention vary based on whether the project was critical for the customer.  Compustar’s overall experience in the IT services industry, TIMETREND, has a negative and significant (p < 0.001) relationship on the likelihood of termination. 




-------------------------------




Insert Table 2 about here




-------------------------------

Model 2 in Table 2 adds our hypothesized variables to Model 1.  The likelihood improvement between the traditional model and the proposed model is statistically significant at the 1% level. The log likelihood for Models 1 and 2 are -1347.8 and -1332.17 respectively. The Wald test rejects Model 1 in favor of Model 2 (the calculated (2 = 31.26 while the critical (2(12, 0.01) = 26.22). There are no significant changes to the control variables in Model 2.  There is some support for Hypothesis 1 as projects where it is difficult to determine quality (CURRENT MEASUREMENT COST) increase the probability of customer termination (i.e., decreases customer retention) (p < 0.10).  Prior projects where it was hard to determine quality of the product provided by Compustar also decrease customer retention (p < 0.01), providing strong support for Hypothesis 2.  No support is found for Hypothesis 3, as governance misalignment (CURRENT CRITICAL SUBCONTRACT) has no significant effect.  Hypothesis 4, however receives strong support as the cumulative number of prior misalignments does reduce the likelihood of termination (p < 0.01).  
Both knowledge-based hypotheses (Hypotheses 5 and 6) are supported as both current projects that create reusable knowledge (p < 0.01) and the cumulative prior number of such projects (p < 0.05) reduce the likelihood of customer termination.  Finally, we find that the number of prior projects between Compustar and the customer significantly (p < 0.01) reduces the likelihood of termination, providing strong support for Hypothesis 7. 
While the results were supportive of Hypothesis 7, we wanted to conduct additional analysis to verify how a prior relationship influences customer retention.  Model 2 uses a linear measure of prior relationship, but we thought that there might be a non-linear relationship between prior ties and customer retention and we included (PRIOR IT PROJECTS)2 in Model 3 to test for such a non-linear relationship.  The log likelihood for Models 2 and 3 are -1332.17 and -1327.28 respectively. Again, the likelihood improvement between Model 2 and Model 3 is statistically significant at the 1% level. The Wald test rejects Model 2 in favor of Model 3 (the calculated (2 = 31.26 while the critical (2(12, 0.01) = 26.22).
The squared number of prior ties is negative and significant (p < 0.01), which provides support for the idea that customer retention increases as a relationship develops, and does so at an increasing rate.  The only other significant change between Model 2 and Model 3 is that CURRENT MEASUREMENT COST is now significant at the 0.05 level (rather than the 0.10 level in Model 2), which provides stronger support for Hypothesis 1.
Robustness Tests

In order to test for the presence of multicollinearity and robustness of the results, we conducted various tests. One such test is the variance inflating factor (VIF) test. In general, VIF value of less than 10 would indicate that there is no problem of multicollinearity.  In our context, the VIF factor was less than 3 which clearly indicates that there is no problem of multicollinearity in our dataset. We also conducted the tests based on eigen values and condition-index which also indicate that multicollinearity is not a problem in this estimation.
Finally, we ran the analysis with a variety of different ways of determining whether the last project between Compustar and each customer in the sample represented a terminated relationship or a right censored event.  We used the following alternative measures to code termination: (1) two standard deviations above the entire sample average rather than the customer specific average time between projects and (2) fixed periods of 12 and 18 months.  The results are very similar across all four model specifications.
DISCUSSION

The results offer some interesting insights and theoretical implications.  Two theories that should influence customer retention are transaction cost economics (TCE) and the knowledge-based view (KBV).  The results offer interesting implications for TCE.  Williamson (1985, 1999) states that the governance of a transaction needs to match the characteristics of the transaction.  Specifically, transactions subject to contractual hazards arising from asset specificity, measurement costs, interdependence, etc., should be internalized, while transactions free from such hazards should be outsourced.  In terms of customer retention, TCE would imply that “misaligned” transactions would decrease customer retention.  Our results shed light on this theory in two ways.  First, we find that it is cumulative misalignment, rather than just misalignment of the current transaction, that influences customer retention.  Specifically, we find that subcontracting a customer’s current project that is mission critical does not impact customer retention, but a history of subcontracting such mission critical projects for a customer does reduce customer retention. This result is not inconsistent with TCE, but it represents an area that needs further theoretical attention.  Williamson argues that misalignment will lead to worse performance, but when does misalignment of the current transaction matter more and when does history of misalignment pose a cumulative problem?  In particular, when might customers display forbearance for a one-time mistake but punish a consistent pattern of such misalignment mistakes? This highlights the importance of firms learning from their governance mistakes, in line with Williamson’s (1999) call for more attention to learning in TCE research.  

Second, we find that projects that are subject to high measurement costs decrease retention. This finding also sheds light on TCE. For instance, the TCE literature suggests that when there is greater difficulty in evaluating performance, the firms (customers) could integrate backward to their supplier(s). However, in many instances, such as in this industry, backward integration is not feasible due to lack of resources and/or expertise. Our findings suggest that in these settings, customers reveal their preference for reduced ambiguity by not renewing their relations with this specific supplier and exploring other suppliers. This outcome is consistent with TCE literature—performance ambiguity poses problems for market transactions. 

The KBV also offers potential determinants of customer retention.  The first is the tacit know-how that firms develop through their experience in the market and with individual customers. This accumulation of market and customer specific tacit know-how enables them to better serve their customers and enhance retention, in sum enhance their capabilities in customer retention.  We find strong evidence of this as Compustar gets better at customer retention over the sample period.  This is a particularly interesting data set for looking at the effect as we have data dating back to Compustar’s entry into the IT services industry.  Even controlling for repeat customers, by examining the number of prior IT projects with the customer, there is still a strong increase in Compustar’s ability to retain customers over the sample period.  This supports recent research into the importance of capabilities in areas such as managing alliances (e.g., Kale, Dyer & Singh, 2002) and governance (e.g., Mayer & Argyres, 2004).  While customer retention is a different capability than knowing how to effectively collaborate (Doz, 1996), the two are related.  A strong collaborative capability should help lead to greater retention.  Just as collaborative capabilities develop as firms learn to work with other firms, customer retention capabilities should also develop over time as the firm has more experience dealing with managing customer relationships.  Managing customer relationships is a bit different than managing an individual collaboration, but both should develop in the same way—through experience.  

Another interesting aspect of the results is that learning benefits are not just related to overall experience in the industry—customer-specific learning matters.  Customer termination is more likely as the relationship is developing and is less likely as Compustar does more projects for the customer.  This outcome is consistent with two theoretical motivations.  First, it could be that relationships lead to either termination or trust, and once trust is established it helps the parties ride out the bumps in the road and continue the relationship (Gulati, 1995; Ring and Van de Ven, 1994).  Alternatively, this result is also consistent with a learning and governance explanation.  The longer Compustar works with each customer, the more they learn to work together and are likely to develop customer-specific routines (e.g., knowing what to put in the contract, knowing who and how to ask for changes) to make their interaction more efficient (Mayer & Argyres, 2004).  These customized routines represent a specific investment that would be lost if the relationship were terminated, so the parties will require a larger disturbance in order to resort to termination.  Customer-specific learning can represent a specific investment that influences customer retention.  

While learning and governance play important roles in customer retention, so do knowledge considerations.  While customer-specific experience resulted in increased retention, we also found that projects where Compustar created knowledge that it could reuse also increased customer retention.  We attribute part of this to an incentive effect; when Compustar is being paid to create knowledge it can reuse, then Compustar has a strong incentive to perform well because they are developing knowledge that will make them more competitive in the future by adding to their stock of knowledge.  In addition, we find a cumulative effect as the more projects with the potential to create reusable knowledge that Compustar does with a particular customer lead to increased customer retention.  This result is consistent with an economic story that increased retention is a result of a supplier with strong incentives to perform well.  It also consistent, however, with a more knowledge-based learning story.  Just as Compustar learns how to work more effectively with each customer, Compustar also learns how to better incorporate reusable knowledge to serve the customer in the future.  While the knowledge has the potential to be reusable for other customers, it is certainly reusable for future projects with the same customer.  Thus Compustar appears to be developing a capability in harnessing and redeploying knowledge the more they interact with each customer.  This explanation is consistent with the fact that our sample dates back to the beginning of Compustar’s participation in the IT services industry and the fact that learning was a focus of their efforts over this period as they sought to grow the business and improve their performance.  

While knowledge played an important role in customer retention by helping Compustar perform better in future projects with that customer, so did another factor—the breadth of Compustar’s experience with that customer.  The more product lines that the customer procured from Compustar, outside of IT services, the greater Compustar’s ability to retain the customer in its IT services division.  There are two possible reasons for this.  First, customers buy a greater variety of goods and services when they are happy with a supplier’s performance, so the effect could simply be that Compustar has built up goodwill with these loyal customers that has led to increased retention.  Second, the ability of firms to sustain their advantage in customer retention depends on how good they are in leveraging their know-how and learning across projects and how good they are at leveraging and/or learning from their other experiences with their customers.  Firms vary in their ability to utilize customer know-how across different products/service lines, as they are bought from different divisions; hence capturing this customer know-how across divisions becomes important as it enables suppliers like Compustar to offer more targeted services that are better suited to the customer. 

The knowledge based view (KBV) would also suggest that a strong technical capability should also influence customer retention through higher customer satisfaction. Interestingly, we find that strong technological capabilities have no impact on customer retention.  There could be multiple reasons for this.  First, our measures of strong and weak capabilities could be flawed.  We believe that this is unlikely because of the consistency of responses we received, both from within Compustar and from others in the industry, regarding Compustar’s capabilities working with mainframes and their fledgling capabilities in programming.  Second, it could be that firms may be willing to pay more to access a supplier’s superior capabilities and thus expect more from the supplier in such situations.  Alternatively, when a firm engages a supplier with weaker capabilities, lower expectations that are more likely to be met may be involved.  Perceptions of the supplier’s performance may thus be moderated by the customer’s ex ante perception of the supplier’s capabilities—i.e., customers may be more sensitive to performance relative to expectations than to absolute performance. It could also be the case that these technical capabilities in themselves are not a source of competitive advantage. We are however, not able to disentangle these issues in this current research. 

Limitations, Future Research, and Conclusion

One of the strengths of this study, the microanalytic data from within a single firm, is also a limitation.  Our detailed and panel, transaction-level data enables us to offer insights on how buyer-supplier transaction characteristics over time impact customer retention, an issue that is hard to study across firms and industries given lack of panel data availability.  Given that the majority of the Compustar customers are large companies that have many alternatives when selecting IT service suppliers we are confident that the negotiated contract does not solely reflect Compustar policy but also significantly integrates specific customer concerns.  The findings from this study are likely to generalize to other B2B settings as knowledge, learning and governance considerations are important in virtually all B2B settings and are not limited to the IT services industries.  For example, exchanges in many high technology industries (e.g., aerospace, telecommunications, software, pharmaceuticals and semiconductors) involve firms with diverse knowledge undertaking a series of complex projects that leverage firm-specific intellectual property.  Future research to confirm or discount the generalizabiliy of our findings would be valuable.

While this study takes an important first step, additional research is also needed to more fully unpack the complex determinants of customer retention in B2B settings.  There has been little analysis of customer retention in strategy, even though that is an important variable when studying customer-supplier relationships.  We believe that more studies of inter-firm relationships should incorporate a measure of performance and one such measure that does not require detailed financial data is customer retention.  While this measure is not perfect, no measure is, we believe that it is highly correlated with customer satisfaction, which would be valuable to incorporate into more studies of customer-supplier relationships.  As long as there are other suppliers available, which is the case in most industries, customers should only return if they are satisfied with the supplier’s performance. 

In addition, we believe that more research is also necessary to understand the cumulative effects of prior interaction.  Exchange does take place within a complex web of past, present and anticipated future exchanges (Granovetter, 1985), and we need to account for the past in order to understand what is happening with the current exchange.  Prior interactions can result in trust (Gulati, 1995), learning (Mayer & Argyres, 2004), relationship-specific investment (Williamson, 1991) and/or other effects that need to be explored.  Failure to account for how the parties reached the current exchange may result in missing important effects and in misattributing a knee-jerk reaction to a current problem when what is really happening is that the customer is responding to a series of problems that have built up over time.  
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Table 1: Descriptive Statistics 

	 
	Variable
	Mean
	Std Dev
	Max
	Min
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	TIMETREND   
	8.14
	2.88
	12
	0
	1.00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2
	PRIOR IT PROJECTS
	4.12
	7.44
	41
	0
	0.26
	1.00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	CURRENT MEASUREMENT COST
	0.44
	0.50
	1
	0
	-0.13
	-0.10
	1.00
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4
	PRIOR MEASUREMENT COST
	1.00
	1.66
	11
	0
	0.23
	0.60
	0.11
	1.00
	 
	 
	 
	 
	 
	 
	 
	 

	5
	CURRENT REUSE
	0.39
	0.49
	1
	0
	-0.04
	-0.07
	0.38
	0.08
	1.00
	 
	 
	 
	 
	 
	 
	 

	6
	PRIOR REUSE
	1.04
	1.72
	9
	0
	0.24
	0.74(
	0.04
	0.82*
	0.09
	1.00
	 
	 
	 
	 
	 
	 

	7
	CURRENT CRITICAL SUBCONTRACT
	0.07
	0.25
	1
	0
	-0.03
	-0.06
	-0.18
	0.01
	0.00
	-0.01
	1.00
	 
	 
	 
	 
	 

	8
	PRIOR CRITICAL SUBCONTRACT
	0.15
	0.39
	2
	0
	0.20
	0.43
	-0.06
	0.28
	0.10
	0.53
	-0.03
	1.00
	 
	 
	 
	 

	9
	BREADTH
	4.25
	2.77
	9
	0
	0.13
	0.55
	-0.21
	0.21
	-0.05
	0.30
	0.02
	0.32
	1.00
	 
	 
	 

	10
	CURRENT MAINFRAME
	0.26
	0.44
	1
	0
	0.02
	-0.07
	0.06
	-0.02
	0.05
	0.00
	0.10
	-0.02
	-0.07
	1.00
	 
	 

	11
	CURRENT PROGRAMMING
	0.46
	0.50
	1
	0
	0.02
	-0.06
	0.27
	0.17
	0.24
	0.09
	0.02
	-0.07
	-0.09
	0.07
	1.00
	 

	12
	CURRENT CRITICAL
	0.47
	0.50
	1
	0
	0.23
	-0.06
	-0.05
	0.02
	0.10
	0.04
	0.29
	0.09
	0.01
	0.28
	0.08
	1.00


	Table 2

	Regression Results

	Dependent Variable: TERMINATION
	
	

	 
	Model 1
	Model 2
	Model 3

	Breadth
	-0.171 ***
	-0.117 ***
	-0.142 ***

	 
	(0.024)
	(0.031)
	(0.032)

	Time Trend
	-0.176 ***
	-0.179 ***
	-0.195 ***

	 
	(0.025)
	(0.026)
	(0.027)

	Current Programming
	0.001
	0.067
	0.029

	 
	(0.121)
	(0.131)
	(0.131)

	Current Mainframe
	-0.044
	-0.025
	-0.037

	 
	(0.145)
	(0.147)
	(0.146)

	Current Critical
	-0.015
	-0.025
	0.002

	 
	(0.131)
	(0.138)
	(0.138)

	Current Measurement Cost
	
	0.244 +
	0.330 *

	 
	
	(0.145)
	(0.148)

	Current Reuse
	 
	-0.388 **
	-0.390

	 
	 
	(0.148)
	(0.147)

	Current Critical Subcontract
	
	-0.002
	0.033

	 
	
	(0.274)
	(0.275)

	Prior Measurement Cost
	 
	0.216 **
	0.183 **

	 
	 
	(0.071)
	(0.069)

	Prior Reuse
	
	-0.201 *
	-0.177 *

	 
	
	(0.091)
	(0.087)

	Prior Critical Subcontract
	 
	0.606 **
	0.658 ***

	 
	 
	(0.202)
	(0.194)

	Prior IT Projects
	 
	-0.041 **
	0.039

	 
	 
	(0.016)
	(0.030)

	(Prior IT Projects)2
	 
	 
	-0.002 **

	 
	 
	 
	(0.001)

	 
	 
	 
	 

	 Log-likelihood(
	-1347.8
	-1332.17
	 -1327.28

	 
	 
	 
	 

	 † p < .10          * p < .05          ** p < 0.01          *** p < .001
	
	


As this is a hazard rate model examining termination, a positive coefficient signifies a decrease in customer retention (i.e., increase in the likelihood of exit).  

� EMBED Equation.3  ���








� We certainly acknowledge that asset specificity is important in governance, but we believe that since our focus is on retention of business customers, governance of products/services critical to their business  may be even more important to these customers, in moderating the relationship between governance and customer retention—a relationship not examined to date by transaction cost researchers.


� Platform-independent means that the firm supplies services to firms using a variety of different types of hardware.  These services included network support, programming, data migration, etc.


� The use of the Cox hazard model requires that the proportionality assumption hold true, which it does for our data.  


(Because of the relatively high correlation, we ran severeal tests (including Variance Infaltion Factor (VIF) test) in order to test for multicollinearity. VIF was less than 3, which indicate that there is no problem of multicollinearity. 





( Wald test rejects Model 1 in favor of Model 2, and rejects Model 2 in favor of Model 3.
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