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Abstract


Although many organizations are implementing knowledge management systems (KMS), there is little empirical evidence about whether KMS use can improve individual and organization performance.  In this study, we examined the impact of using a codification-based KMS on the sales performance of 1,484 sales representatives in a pharmaceutical firm.  We found that KMS use had a direct impact on individual sales performance – the more KMS documents an individual read, the more likely he or she was to exceed his or her sales quota.  There was no interaction between job experience and KMS use; highly experienced sales representatives benefited from using the KMS to the same extent as novice sales representatives. However, for all but the most experienced sales representatives, users with greater expertise in sales (i.e., those with higher performance in the prior year) derived more value from KMS use than did users with less expertise.
INTRODUCTION
With the growing strategic importance of Knowledge Management (KM) and Knowledge Management Systems (KMS) in organizations, more firms are implementing KMS, “a class of information systems applied to managing organizational knowledge” (Alavi and Leidner 2001; Kaplan 2002).  Even many government and non-for-profit organizations are beginning to recognize the potential value in implementing and using a KMS (Motsenigos and Young 2002).  The fundamental premise is that a KMS that is actively used by employees can improve performance and may produce long-term sustainable competitive advantage for the organization (Spender and Grant 1996; Teece 1998; Alavi and Leidner 2001).  At present, however, this premise is only based on theoretical considerations and anecdotal evidence (Alavi and Leidner 2001). There is a dearth of empirical evidence about the effects of KMS use on performance.

The formal codified knowledge in many knowledge management systems tends to be explicit knowledge, knowledge more likely to be of value to inexperienced knowledge workers (Hansen, et al., 1999); it is unclear whether workers with long established job experience benefit from the reuse of codified knowledge assets stored in a KMS differently than novices who recently began their career.  Likewise, explicit codified knowledge may have less value to high expertise, high performing knowledge workers because they have already internalized the explicit best practices contained in the KMS; such best practices may have greater value for lower expertise, lower performing workers who do not yet understand the best practices of their jobs.  

The objective of the current study is therefore to empirically examine whether there is a relationship between KMS use, experience, expertise and performance.  Simply put, the primary question is: “Does KMS use improve performance; and if so, do employees with different job experience and expertise benefit differently from KMS use?” In an attempt to answer this question, we worked with a large multinational pharmaceutical firm in the United States (herein called “Farmaco”) to examine the differential effects of the use of their Field Sales KMS by employees with varying job experience and expertise based on actual sales performance.  In the next section, we review prior literature.  We then present and describe our research model and develop hypotheses.  Next, we describe our field study methods and introduce our selected site, knowledge workers, and the KMS we investigated.  We then describe in detail the data used in our analysis.  Following discussion of our statistical analysis and results, we present implications of our study for both research and practice.

PRIOR Research

Information Systems Use and Individual and Organizational Performance


Organizations invest in knowledge management systems for the same reason they invest in other information systems: they believe that the value derived from using the system will exceed its cost (Santhanam and Hartono 2003). There have been many studies and much debate over the value derived from using information systems; the so-called “productivity paradox” has been a long-running research theme (Brynjolfsson and Hitt 1998; Chan 2000).  Researchers have examined the potential performance benefits from information systems at the level of the economy, industry, firm, and individual (Chan 2000; Devaraj and Kohli 2003).  Although the results of this research stream have produced mixed results for the performance benefits from using information systems, Devaraj and Kohli (2003) conclude that the more detailed the level of analysis the better the chance to accurately detect any impacts (i.e., individual and firm level analyses tend to be more accurate than industry and economy level analyses).


Use is the conduit through which information systems can affect performance (Trice and Treacy, 1986). Information systems can provide value to an organization only when they are used (Devaraj and Kohli 2003; Delone and McLean 1992, 2003; Seddon 1997).  That is, information systems per se cannot add value; they only provide value when they are used.  Use is the key to link between investment and performance (Devaraj and Kohli 2003; Doll and Torkzadeh 1998): “without system use, there can be no consequences or benefits.” (Delone and McLean 2003, p. 16).  


However, system use does not always produce positive value to individuals and their organizations (Seddon 1997).  Use is necessary but not sufficient to produce value (Delone and McLean 2003; Doll and Torkzadeh 1998; Seddon 1997).  Value to individuals arises when use of the information systems enables individuals to perform their work in ways that are more efficient, more effective, and/or more satisfying. This improved individual performance then may lead to improved organizational performance (Delone and McLean 1992).  


Measuring the improvement in individual and organizational performance is challenging.  Delone and McLean (2003) summarize six field studies that attempt to make this link between system use and individual and/or organizational performance improvements.  All rely on users’ perceptions of system use, and unfortunately, self-reported usage is often not a reliable surrogate for actual usage (Straub et al. 1995; Szajna 1996).  We are aware of only one study that has examined the link between actual use (measured by the system itself) and organizational performance in organizations: Devaraj and Kohli (2003) found that use of a decision support system in a hospital significantly reduced mortality rates, increased net patient revenue per day, and increased net patient revenue per admission.


Although not conclusive, this body of research suggests that the use of an information system can in some circumstances provide significant individual and organizational benefits.  The question of interest to us is whether there are indeed benefits from using one specific type of information system, an information system explicitly designed to change the way in which people perform their work: a knowledge management system.

Knowledge Management and Knowledge Management Systems


There has been a growing interest in advancing theories and research dealing with KM.  Special issues on the topic of KM have been appearing in various journals such as Strategic Management Journal (1996), California Management Review (1998), Organizational Behavior and Human Decision Processes (2000), Journal of Management Information Systems (2001), Organization Science (2002), Management Science (2003), and this MIS Quarterly special issue.


There are many different approaches to managing knowledge and building KMS to support the KM process (Earl 2001).  One of the most fundamental dichotomies is the KM strategy adopted by the firm, whether codification or personalization (Hansen et al. 1999; Grover and Davenport 2001).  With a codification strategy, the firm’s knowledge is carefully organized into reusable knowledge assets that are stored in a formal KMS and knowledge is shared through the reuse of these assets.  With a personalization strategy, knowledge is shared through person-to-person contacts; while a KMS might help knowledge seekers find experts, the KMS itself plays a much smaller role in the personalization strategy than it does in the codification strategy.  

Neither strategy is inherently better or worse than the other; it depends upon the fit of the strategy to the needs of the organization (Hansen et al. 1999; Zack 1999b).  A codification strategy is best suited to organizations that reuse the same knowledge repeatedly.  Such organizations have a high demand for certain types of knowledge and therefore require a scaleable KM strategy.  They are willing to invest significant resources in the creation and packaging of knowledge assets, in return for a more efficient knowledge transfer (Zack 1999b; Dixon 2000; Markus 2001).  Dell, for example, reused knowledge assets on the average of 275 times which lead to lower operational costs and lower cost for consumers (Hansen et al. 1999).  Imagine, for example, the organizational cost associated with transferring the same knowledge 275 times using a personalization strategy.  


The role of IT and a KMS in facilitating the transfer of knowledge is central to the success of a codification KM strategy (Miles et al. 1998; Alavi and Leidner 2001), while the role of IT and KMS may be less central to the success of a personalization strategy (Hansen et al. 1999; McDermott 1999; Brown and Duguid 2000, 2001).  Therefore, we chose to focus on KMS that follow a codification strategy. 


A codification strategy is essentially a “people-to-documents” approach, in which the firm expects to derive performance benefits through reusing knowledge assets (Teece 1998).  Managing these codified knowledge assets means careful planning of knowledge capture such as the codifying and storing knowledge in databases where it can be made available for others to access (Hansen et al. 1999; Zack 1999b; Markus 2001).   

A codification strategy requires careful screening of the knowledge to ensure that it is valid within the intended target context (Davenport and Glasser 2002).  Because the goal is to reuse the knowledge as much as possible (Hansen et al. 1999), the organization is more likely to invest in acquiring and validating knowledge with high applicability to many users.  The 80-20 rule may apply, in that the knowledge selected for the KMS may be the most common 20% of knowledge likely to be of value to 80% of the users.


It also means careful dissemination of the knowledge.  Knowledge dissemination can follow a “pull” strategy, in which knowledge is disseminated in response to an inquiry by a user (Dixon 2000; Markus 2001); the KMS is a searchable repository and users must actively choose to examine its contents.  Knowledge dissemination can also follow a “push” strategy, in which knowledge is disseminated by the KMS (or KMS managers) to users because it is expected to be of interest to them (Dixon 2000; Markus 2001).  In either case, someone (the user, KMS, or KMS manager) must recognize a need for knowledge, and find an appropriate knowledge asset.  

Effects of KMS Use

The key question, of course, is does the reuse of such knowledge assets actually affect performance (Alavi and Leidner 2001)?  While some authors have argued that an IT-based codification strategy cannot improve performance (e.g., McDermott 1999), others argue that the just in time delivery of context specific knowledge can significantly improve performance (e.g., Davenport and Glasser 2002).  In order to improve performance, the knowledge provided to a knowledge worker must be relevant to the task at hand and must be not previously considered (Vinokur et al. 1975).  If this is true and if the knowledge asset can be successfully understood and reused by the knowledge worker, only then is performance likely to improve.  


The goal then, of most codification-based KMS, is to carefully capture organizational knowledge, validate it, and disseminate it so it is meaningful within the target reuse context.  If the KMS is successful in doing this, and if the knowledge workers choose to use the system to find knowledge, adapt the knowledge to their context, and successfully reuse the knowledge, then performance will increase (Cohen and Leventhal, 1990).  However, if any link in this chain fails, then the organization is likely to see few performance benefits.  As the extent of use increases, so too are the expected benefits, because the more you know the easier it is to learn more (Zack 1999a).  We hypothesized: 

H1:  System use will improve individual knowledge worker performance.  

Experience and the Value of KMS Use

One major factor that affects performance is the amount of experience one has, because experience is a reasonable proxy for job-related knowledge (Schmidt et al. 1986; McDaniel et al. 1988). Prior research has identified three major dimensions to experience – organizational tenure (length of time with the organization), job tenure (length of time in the current job in the current organization), and job experience (length of time within the profession with any organization) (McEnrue 1988).  McEnrue (1988) examined all three dimensions of experience as potential predictors of performance, and found that job experience alone predicted performance.   Other studies have also found job experience – length of time with the profession – to be the dominant experience-based predictor of job performance (e.g., Schmidt et al. 1986; McDaniel et al. 1988).  

In the context of this study, as knowledge workers gain job experience, they will have the opportunity to acquire both explicit and tacit knowledge pertaining to their job within the organization. Job experience will also provide opportunities for knowledge workers to develop mission-critical knowledge allowing them to perform better than if they did not accrue such mission-critical knowledge (King and Ko 1999).  

As Markus (2001) points out, knowledge seekers may differ in experience, needs, and expectations for the KMS.  Some KMS users will be novices with little job experience seeking answers to immediate problems and seeking to become more expert in their job.  These users will have the greatest knowledge needs because they lack the general knowledge of their more experienced counterparts (Markus, 2001).  They are likely to be the largest users of the KMS and the most likely to benefit from the 80-20 rule of providing routine knowledge.  

Such users likely have little organizational knowledge and little contextual knowledge and may not be able to articulate the question, internalize the knowledge, or successfully adapt it to their individual contexts, which means that the burden of making the knowledge intellectually accessible and easy to apply falls on those creating and packaging the knowledge (Markus 2001).  Under such circumstances, novice knowledge workers may rely on the KMS to improve performance by seeking information that will assist them with their work.  Thus, their short-term interest may focus primarily on their profession (Brand 1998).  In doing so, it is likely that a “new knowledge” would have a great impact on their performance.  

In contrast, experienced knowledge worker with extensive experience will have a deep base of knowledge.  They will have seen and experienced most of the different events that can occur in the job.  They are most likely to seek knowledge for challenging or unusual situations that they have not previously encountered (Markus 2001).  In other words, it is less likely that the very task-specific knowledge they need to conduct their activities will be available in the KMS (at least compared to the routine knowledge sought by inexperienced workers).  Since they will be less likely to find the knowledge they need in the KMS, they may find themselves more likely to contribute knowledge to the KMS for others to benefit, rather than using the KMS to acquire knowledge.  In the rare occasion when the highly experienced knowledge workers find the knowledge they need, they will find it easier to apply and use the knowledge because of their greater organizational, contextual, and task-specific tacit and explicit knowledge (Zack 1999a, Markus 2001).  Therefore, we hypothesized:  

H2a:  
Less experienced, novice knowledge workers will gain the greatest performance benefits from KMS use. 

H2b:  
Highly experienced knowledge workers will gain the least performance benefits from KMS use. 

Expertise and the Value of KMS Use


Another major factor that affects performance is the expertise held by the knowledge worker.  Several studies have defined expertise as a combination of knowledge and ability, with the capability to achieve strong results with this knowledge (e.g., Bedard 1991, Bonner et al. 2002).  Other studies characterize expertise as an ability to leverage task-specific knowledge and achieve superior performance in a given context (e.g., Marchant 1990).   However, most notable expertise framework defines expert as an individual who displays special skill or task-specific knowledge in a specific domain (Shanteau and Stewart 1992, Shanteau 1992).  Collectively, expertise can be defined as an individual’s ability to use task-specific knowledge to achieve superior performance.

Similar to the novice knowledge workers above, those who have less expertise may rely on the KMS to improve performance by seeking knowledge that will assist them with their work.  Because they have been less successful in the past, they may be motivated to seek ways to improve their knowledge and skills, and the KMS may provide a simple, face-saving way to seek knowledge.  In this case, they are seeking to substitute the knowledge and best practices in the KMS for their own knowledge (Conner and Prahalad, 1996).  KMS use is likely to bring noticeable performance benefits because low expertise individuals have the greatest opportunity for performance improvement – they have the greatest potential to gain from the knowledge in the KMS.

In contrast, high expertise “expert” knowledge workers already possess significant task-specific knowledge and therefore are more likely to seek unique organizational and domain knowledge as well as other “specialized knowledge” that will augment their existing skill set (Markus 2001).  Because the KMS using codification strategies are designed to provide highly reusable knowledge, this specialized knowledge is less likely to be in the KMS because the organization is more interested in making available knowledge with high applicability to many users.  They are less likely to benefit from the general knowledge and best practices in the KMS because they are more likely to already know this knowledge (or perhaps to have even contributed it to the KMS in the first place).  Likewise, because they are already high performers, there is less opportunity to improve their performance relative to others. We hypothesized: 

H3a:  
Knowledge workers with low expertise will gain the greatest performance benefits from KMS use. 

H3b:  
Knowledge workers with high expertise will gain the least performance benefits from KMS use. 

Summary

In summary, we argued that in general, the more knowledge workers use a KMS, the more knowledge they would acquire and more likely they are to improve their performance.  However, some knowledge workers are likely to benefit to a greater or lesser extent from the knowledge in the KMS than others.  Those with low experience are likely to benefit more from use that those with high experience, and those will low expertise are likely to benefit more from use that those with high expertise.  In short, we argue that current performance, the dependent variable, is affected by KMS system use, and that the job experience and expertise of knowledge workers moderate this relationship between KMS system use and performance.  Figure 1 illustrates our research model.  

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

Insert Figure 1 here

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

METHOD

We conducted a field study at a large multinational pharmaceutical firm, which we call Farmaco.  Our focus is on the Field Sales KMS used by Farmaco to support its U.S. field sales representatives.  We conducted ten semi-structured interviews with the KM team that developed and supported the Field Sales KMS, and “shadowed” two KM Associates for one day each. Our primary focus, however, is quantitative; we were given access to internal log data on KMS usage, time in position data on each sales representative, and the sales performance of each sales representative. Because Farmaco operates on quarterly basis, our analyses focused on quarterly sales and usage data.  

The next section provides brief background information on Farmaco. This is followed by a description of knowledge workers and a description of the Field Sales KMS. We then discuss the data we used and the analysis technique.

The Firm 

A leader in the pharmaceutical industry, Farmaco develops and markets pharmaceutical products throughout the world through application of latest research from their own worldwide laboratories.  Farmaco also collaborates with other scientific organizations to develop and market their products on a global basis.  Part of Farmaco’s aim is to respond to the world’s medical needs for the purpose of saving and improving lives while also trying to reduce the health care costs.  

Farmaco is organized by both functional business units and geographic business units.  Research and manufacturing are organized in a separate business units, but sales is organized by geographic region.  The largest individual sales business unit is the U.S. affiliate, which is responsible for all sales within the United States.  The U.S. affiliate has marketing and other support functions, but its largest component is the dozen or so principal sales divisions
, each focusing on a different set of disease states for which the firm offers drugs, or types of physicians (e.g., primary care physicians, specialist physicians, HMO administrators). 

Because Farmaco focuses on prescription drugs, almost all of its revenues come from a very small set of products.  The success in managing this select set of brands, each of which has only a limited life before generics arrive, is extremely important to the firm’s success. Farmaco markets their products primarily through the use of their knowledge workers – sales representatives.  

The Knowledge Workers 

The pharmaceutical industry is a knowledge intensive industry.  Medical research is inherently knowledge work and relationship between the sales representatives and the doctors is intensely knowledge-based.  Each sales representative markets Farmaco’s product by interacting with physicians and informing them about existing and newly-released products. The role of the sales representatives is constrained by government regulation so there are many rules that representatives must follow when providing information.  

Each sales representative is assigned to one and only one division, and within that division, is responsible for the assigned doctors within his or her sales territory only.  The representatives within a sales division are not competing for the same physicians.  Instead, they work to increase the knowledge of disease states and Farmaco’s products during their interactions with the physicians in their territory.  A sales representative’s ability to meet or exceed the pre-established quarterly quota for sales is tied closely to his or her compensation.  

Sales quotas are set annually based on the expected sales from the representative’s sales territory independent of the performance of the individual representative
. Because career progression is directly related to an individual sales representative’s performance, there is a confluence of interest between the firm and its representatives.  Because sales representatives do not directly compete with each other within a sales division there is no inherent conflict of interest in sharing knowledge.  

The Knowledge Management System


Farmaco’s Field Sales KMS is a Lotus Notes-based system that allows the highly mobile sales representatives to work on-line or off-line through a replicating process. The ability to work off-line is critical since most work occurs in the field, and they can use KMS in their cars or doctors’ offices.
  Knowledge is posted in the system for sales representatives to search (a “pull” system), but several times per month Farmaco will push critical knowledge to sales representatives. 

The KMS contains three types of knowledge.  The first is knowledge about the drugs that representatives sell, provided the by brand team (or the medical organization through brand team).  This includes basic knowledge (e.g., chemical processes by which drugs work, side effects) and competitive sales information (e.g., analyses of competitors’ drugs, selling messages against those competitors, process templates for handling common questions).  The second type of knowledge is general sales knowledge developed by the sales operations management (e.g., selling techniques, rules for good promotional practices, legal guidelines for conducting continuing medical education).  The third type of knowledge are the best practices, lessons learned, and “stories” submitted by sales representatives and validated by the KM process.
 

Each sales division has their own knowledge content although all sales divisions share the same KMS software.  The general sales knowledge is common to all divisions, but the knowledge about the drugs is customized for each division so that sales representatives only see the knowledge they need. For example, users can only see knowledge about the drugs they sell.  Although some knowledge may be common across divisions that sell the same drugs, many times the knowledge is different because it has been customized to better meet the needs of the doctors the sales representatives serve (e.g., the knowledge needed to interact with a specialist is different than that for a primary care physician).  

Such customization requires care and attention.  Each brand team and the sales operations group has one knowledge associate assigned (either full time or part time) to help it manage its knowledge in the system.  Each division receives 1-2 new knowledge postings per day (excluding the unusual flurry around the launch of a new drug).  The KMS delivers 60,000 to 75,000 knowledge assets per quarter to the sales representatives (i.e., a total of 60,000 to 75,000 knowledge documents are retrieved and “used” by sales representatives each quarter).

Data
We used three independent sources of data in this research – time in position data for each sales representative, KMS usage data managed by Knowledge Management function, and sales performance data managed by a third-party outside contractor.  Our analyses are constrained by the data provided to us by Farmaco.  We have one dependent variable (sales performance) and three sets of independent variables (KMS use, job experience, and expertise).  

Farmaco operates on a quarterly basis, and thus our data and analyses are also on a quarterly basis.  We selected the second quarter of 2002 as our period of study because our study was conducted during the summer of 2002.  The system had been in use for approximately one year before this time period (the different divisional versions of the system were deployed at different times during the spring of 2002).  During the spring of 2002, Farmaco consolidated some sales divisions and deployed new information systems to others.  To avoid any potential impacts, we studied only the five divisions unaffected by these changes.

Performance. Our dependent variable was sales performance for second quarter 2002, defined as an individual’s percent of sales quota achieved – that is, how an individual’s actual quarterly sales compared to the sales quota for their sales territory set for that quarter.  A sales representative who exactly met his or her quota would receive a 100, while a representative under quota by one percent would receive a 99.  Because different divisions sell different products, the mean percent of sales quota achieved for all the sales representatives in a division were significantly different across the five divisions studied (from 99.40 percent to 127.68 percent). Therefore, we mean-centered the percent of sales quota achieved using the division’s mean (i.e., for each sales representative, performance was calculated as his or her percent of sales quota achieved minus the mean percent of sales quota achieved for all the sales representatives in his or her division).  

KMS Use. The first set of independent variables is KMS use.  Computer-recorded measures of system use are generally preferred to subjective measures such as self-report measures (LeBlanc and Kozar 1990; Straub et al. 1995), so we used the number of knowledge assets displayed on an individual sales representative’s screen in the current quarter (second quarter 2002) and in the prior quarter (first quarter 2002).   This excludes any navigation information and simply counts the number of knowledge documents in the Notes repository that each person opened.  This suffers from the common problems associated with computer recorded metrics (e.g., undercounting of use for those documents printed, and referred many times on paper rather than in the system) but such issues are generally believed to be outweighed by the greater accuracy that computer recording brings over the use of perceptions (LeBlanc and Kozar 1990; Straub et al. 1995).  Likewise, the display of a knowledge document does not necessarily mean that the document is read and the knowledge it contains reused by the sales representative; however, documents that are displayed but not read or not used should have no effect on performance and thus serve to render insignificant any relationship between document display and performance.  In short, while counting the number of knowledge documents displayed is an imperfect measure of knowledge use, it is a conservative and reliable measure.  

Job Experience. A second independent variable is job experience.  Job experience is defined as the number of months an individual has been employed by Farmaco as a field sales representative.  Farmaco categorizes their field sales representatives into four distinct categories according to job experience – up to six months, up to 18 months, up to 36 months, and more than 36 months.  We eliminated all sales representatives with less than six months job experience at the start of the second quarter 2002 because they are just beginning their sales careers.  We also eliminated all sales representatives who transferred between divisions or left Farmaco during the first or second quarters of 2002, giving a total of 1,484 sales representatives.  These individuals were then categorized as having 1) 18 months or less job experience at the end of the quarter (i.e., June 30, 2002); 2) more than 18 months and up to 36 months job experience at the end of the quarter; or 3) more than 36 months of job experience at the end of the quarter. A set of two dummy variables were created to include experience in the model
.

Expertise.  We used an individual’s prior year’s percent of sales quota achieved as a proxy for expertise – that is, the percent of quota they sold in 2001.  We used the same mean centering technique used for performance as described above (i.e., for each sales representative, performance was calculated as his or her percent of sales quota achieved in the prior year minus the mean percent of sales quota achieved in the prior year for all the sales representatives in his or her division).  

Analysis

In addition to the hypothesized independent and moderating variables, a control variable – division – was entered into the regression as a set of four dummy variables.  We also use experience and expertise as main effect control variables. A two-step regression analysis with SPSS v10.0.7 was employed to test the hypotheses.  Hierarchical regression was chosen to test the effects of system use and the 2- and 3-way interactions of use with experience and expertise.  With hierarchical regression, the main effect independent variables (the control variables absent system use) are entered in the first step of the regression.  In the second step, use and the appropriate cross-product interaction terms are entered to test for hypothesized effects (Venkatraman 1989, Kirsch et al. 2002).  Table 1 shows a table of correlations among the variables.  

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

Insert Table 1 here

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

Results


Table 2 shows the results of the two analysis steps.  The first analysis step examined the impact of the control variables, with no system use effects.  The resulting model was statistically significant (F(7, 1476)= 13.30, p < 0.001) with an adjusted R2 of 0.058.  Expertise was significant ((=0.238, p < 0.001) as were both job experience factors ((=0.115, p < 0.001; ( = 0.103, p < 0.003), indicating that sales representatives with 36 months or less experience were more likely to meet or exceed their sales quotas than those with more than 36 months experience.

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

Insert Table 2 here

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


The second step introduced the system use terms which yielded a significant change in adjusted R2 (F(12,1464)= 4.37, p<.001).  None of the variables related to prior quarter usage (main effect for use, 2-way interactions of use and experience and use and expertise, and the 3-way interactions) were significant.  There was a significant and positive main effect for current quarter use ((=0.148, p=.018), and both 3-way interactions for use by experience x expertise were significant and positive ((=0.120, p=.034; (=0.252, p<.001).  

The results indicate that current quarter use increases performance; H1 is supported for current use.  The results for the effects of experience and expertise are more complex, given the 3-way interaction with system use.  For less experienced sales representatives (i.e., those with 36 months of experience or less), the interaction terms between use and expertise were significant and positive, meaning that for all except the most experienced sales representatives, those with greater expertise gained greater value from use increased than those with less expertise. These results do not support H2 or H3, but indicate an unanticipated interaction effect between system use, expertise and experience.

Discussion

The results of this study show that the use of a codification-based KMS can improve performance.  There was a significant positive relationship between the number of knowledge documents accessed in the current quarter and the sales as a percent of quota in the same quarter, indicating that sales performance improved as the number of knowledge assets a sales representative read increased. We found no direct effects due to experience. Contrary to our hypotheses, less experienced sales reps and more experienced sales representatives did not gain more or less benefits from using the KMS than did the average representative; that is, the system supported the needs of all users equally well regardless of job experience.  However, a sales representative’s expertise was an important factor in determining the value of system use for those representatives with 36 months or less of experience.  For this set of sales representatives (approximately 70% of our sample), those with greater expertise increased their performance from using the system to a significantly greater extent than those with less expertise; that is, they were able to generate more sales from each document use than were those with less expertise.
Effect of System Use on Sales Performance

Use of the KMS had a significant impact on same-quarter sales, but there was no significant impact from KMS use in the prior quarter.  In other words, sales representatives reaped an immediate performance benefit from consuming knowledge, but that knowledge consumption had little impact on future performance – in effect, the knowledge was used to boost sales in the here and now, but had little staying power. 

One plausible explanation for this lack of longer term impact may lie in the nature of the users.  Sales professionals tend to be very results driven because their personal compensation is directly related to their sales performance.  It may be that sales representatives seek knowledge when there is a clearly defined need – a market opportunity or market problem for which the application of that knowledge has the immediate potential.  Because competitive opportunities do not routinely repeat themselves, knowledge used today may have less value next quarter.

A second plausible explanation for the lack of long term impact may lie in the nature of the knowledge in the KMS.  While some of the knowledge is long-term in focus (e.g., drug performance, side effects), much of the knowledge is short term competitive knowledge (e.g., flashes on how to respond to breaking news or competitor’s actions, new marketing campaigns).  The “half-life” of a typical knowledge asset (i.e., the time it takes to receive half its total number of accesses) in this KMS is 1-2 months.  Most knowledge assets are read more in the first 1-2 months after being posted than in the rest of their life combined.  Many knowledge assets are “retired” and replaced by a new version after 6 months.  

There likely are other plausible explanations for the short term nature of the impact of KMS use, but we believe that these two are the most likely (that users seek knowledge to resolve problems or opportunities immediately at hand and/or the competitively-focused nature of the knowledge in this KMS lead to immediate impacts).  In either case, our findings of the lack of staying power of knowledge may not be generalizable beyond the narrow confines of similarly motivated KMS built using a codification strategy.  KMS built using a personalization strategy may or may not provide longer term impact.

Experience and the Value of KMS Use

We had expected that less experienced sales representatives would benefit more from the knowledge in the KMS than would more experienced sales representatives; given the same level of use, novices would experience a greater performance gain because they had more to learn, while less knowledge in a given knowledge asset would be new to more experienced sales representatives and thus they would benefit less.  

However, this was not the case.  On average, sales representatives derived the same performance benefit from each knowledge asset they read, regardless of experience.   One interpretation is that the knowledge developed by the brand teams and sales operations team, and the best practices suggested by other sales representatives were packaged sufficiently well that they could be easily adopted and effectively used by both novice and expert sales representatives.  Under this interpretation, the knowledge was sufficiently contextualized and explained such that it could be implemented with little knowledge beyond the basics.

An alternative explanation for the lack of differential benefits may lie in the ability to apply the knowledge in the KMS.  Job experience is in many ways a proxy for tacit job knowledge.  It may be that a knowledge asset did in fact offer fewer benefits to those with much experience but that they, with their deep tacit knowledge, were able to more easily assimilate and apply the knowledge.  They could leverage the knowledge to attain better performance.  Novices, in contrast, could gain more from each knowledge asset, but with less tacit knowledge, they were less able to apply that knowledge to its fullest potential to their job situation. 

Expertise and the Value of KMS Use

We found significant differences in the value of KMS use for sales representatives with more expertise (except for those with high experience).  We hypothesized that KMS use was likely to bring greater performance benefits to low expertise individuals because they have the greatest opportunity for performance improvement – they have the greatest potential to gain from the knowledge in the KMS – while high expertise sales representatives already know most of the basic knowledge likely to be contained in the KMS. 

However, this was not the case.  Higher expertise sales representatives gained more value from KMS use than did lower expertise sales representatives.  One interpretation is that higher expertise sales representatives may have assimilated more task-specific knowledge that better enabled them to reuse and apply effectively the organizational, contextual, and new task-specific knowledge available in the KMS. In other words, the people most likely to successfully understand and apply the new knowledge from the KMS are those people who are already skilled at their job.  

The ability to recognize the value of “new knowledge,” assimilate it, and effectively apply it in a short period of time is critical to deriving value from new knowledge (Cohen and Leventhal, 1990). A breakdown in anyone of these three processes will lessen the impact of KMS use.  It is difficult to speculate which of these three activities may have caused the most difficulty for the lower expertise sales representatives in this study.  More than 100 new knowledge assets were added to the KMS each business day during our one quarter period of study, so there may simply be an “information overload” problem such that lower expertise sales representatives were less likely to locate needed knowledge.  It may also have been that the knowledge was not packaged sufficiently well to allow less capable users to effectively understand and integrate the new knowledge.  Once the knowledge was found, lower expertise sales representatives lacking tacit and explicit knowledge may had more difficulty in assimilating the knowledge into their mental models.  Alternatively, it may have been that once the knowledge had been integrated into their mental models, the lower expertise sales representatives were less likely than the higher expertise sales representatives to effectively apply it in job settings.  Or, it may be some combination of the three.

Implications for Research


We believe that this study offers at least five implications for future research.  First, our study demonstrated a significant link between the use of the knowledge in a KMS and knowledge worker performance: use directly improved performance.  Our study is one of the first to illuminate this link, although the belief in this link has driven the development of many KMS.  Clearly, more research is needed to test and verify this link between KMS use and knowledge worker performance in other organizations and knowledge contexts.  


This finding also adds to the relatively small set of prior studies that have examined information systems success and the link between the use of information systems and individual performance.  Prior studies have focused primarily on the use of decision support systems.  This study extends the results to a new class of information system: a knowledge management system.  With a decision support system, users work directly with the system to perform the task.  Use of a knowledge management system is one step removed from the task itself – the system is not used to work on the task, but rather to acquire knowledge needed to perform the task.  As such, benefits from use may be more difficult to observe because they do not occur until while the system is in use.  Nonetheless, our study suggests that there are significant benefits from KMS use.

Second, we need to better understand how knowledge improves performance and what types of knowledge seem to have the greatest impact on performance.  This KMS, for example, provided three distinct types of knowledge from three very different sources: product knowledge including competitive analyses from the brand team responsible for marketing; sales process knowledge from the sales management organization; and best practices and tips from the sales representatives themselves.  While these types of knowledge are specific to sales KMS like the one in this study, we believe that there may be more fundamental underlying categories of knowledge that may act to improve performance in different ways in different situations (e.g., declarative versus procedural; see Alavi and Leidner 2001).  Understanding how and why these different types of knowledge affect performance may enable us to better design KMS and better focus scarce organizational resources on creating and capturing the most high-value knowledge. 


Third, if the use-performance link found in this study does exist elsewhere, then organizational performance can be improved by using KMS.  In our study, KMS use was highly variable among the different sales representatives. Use varied between zero and 318 documents (average=38.95, std. dev. = 36.76) read per quarter.  Understanding user perceptions of the KMS and why they choose to use or not use the KMS would help lead to better KMS and better training programs that could increase KMS use.  While the Technology Acceptance Model (Davis 1989; Vankatesh 2000) suggests a number of important factors (e.g., perceived usefulness and perceived ease of use), understanding the antecedents to these factors in the context of KMS would provide additional insight regarding knowledge use and ultimately performance.
 
Fourth, a better understanding of the knowledge needs of novices and experts might advance the design and use of KMS.  We found that the use of knowledge in this KMS to equally benefit experts and novices.  Yet prior research suggests that novices and experts should have different needs (Markus 2001; Nidumolu et al. 2001).  Perhaps the novices and experts in our study had similar knowledge needs, or perhaps the builders of this specific KMS were unexpectedly good at crafting it and its knowledge to simultaneously serve both two groups. In either case, we need more research to better understand the knowledge needs of novices and experts who perform similar tasks and are supported by a common system. 

Finally, the role of expertise in influencing the value derived from KMS use needs to be better understood.  KMS use only affects performance when users can find the knowledge they need, assimilate it into their mental models, and effectively use it to change their behavior in work settings.  Thus one plausible explanation for why the value of KMS use increased as the expertise of the user increased lies in the ability of the higher expertise users to better locate, assimilate, and use the knowledge in the KMS.  One issue for future research lies in better understanding these steps in the KMS use to performance chain.  To what extent does the user’s expertise affect the performance of these steps, and can KMS be better designed to facilitate the execution of these steps for both high and low expertise users?  Part of this may lie in the better design of KMS systems themselves (e.g., navigation, search, knowledge presentation), while others parts may lie in the knowledge (e.g., taxonomies, knowledge explanations, examples) and in the training around the use of the KMS and its knowledge.
Implications for Practice


We believe that this study has four implications for practice.  First, an important characteristic unique to KMS is the notion of deriving value by reusing knowledge assets.  In this study, use of the KMS was a significant factor in explaining sales performance.  This suggests that benefits will accrue from the KMS if the users use the system, all other things being equal.  The implication is that if use of codification-based KMS can improve individual performance, then organizations should see increased organizational performance from implementing one.


Second, our results suggest that both novices and experts can derive equal value from a codification-based KMS.  Thus, the focus in designing and building a KMS should not just be on knowledge targeted at novices.  A balanced approach is likely to lead to greater organizational benefits, particularly if a majority of the target users are not novices.


Third, for those organizations that currently have a KMS, our results suggest that use directly affects performance: the more someone uses the KMS, the more they can increase their performance, all other things being equal.  Thus, organizations should strive to inculcate the value of the KMS so its use becomes embedded into the habitual routines of the target users. 


Fourth, user expertise matters for the successful use of KMS.  KMS managers need to focus on ways to improve the KMS and the knowledge it contains to meet the needs of both lower and higher expertise user.  Designing systems to make it easier to locate, assimilate, and use the knowledge in the KMS and helping users, particularly lower expertise users, to perform these functions are key steps in deriving value from the KMS investment.    
Conclusion


We believe that our results are among the first to demonstrate that use of a codification-based KMS can improve job performance.  We hope that these results will hearten proponents and builders of KMS in both academia and industry, and give pause to skeptics that claim that technology-based KMS cannot improve performance (e.g., McDermott 1999).  We also hope that these results will trigger new research into the links between KMS use and individual and organizational performance.
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Figure 1 – Hypotheses



[image: image1.emf]System

Use

Experience

Expertise

Performance

H1

H2

H3



	 
	Performance
	Expertise
	Exp (<18)
	Exp (>18;<=36)
	Exp (>36)
	Prior Use
	Current Use

	Performance
	1.000
	
	
	
	
	
	

	Expertise
	  0.228**
	1.000
	
	
	
	
	

	Exp (<18)
	0.036
	 -0.125**
	1.000
	
	
	
	

	Exp (>18;<=36)
	0.036
	0.049
	  -0.503**
	1.000
	
	
	

	Exp (>36)
	 -0.071**
	 0.063*
	  -0.381**
	 -0.607**
	1.000
	
	

	Prior Use
	0.005
	-0.034
	  0.129**
	-0.026
	 -0.090**
	1.000
	

	Current Use
	0.040
	-0.042
	  0.073**
	-0.025
	-0.040
	0.677**
	1.000


** Correlation is significant at the 0.01 level (2-tailed).

  * Correlation is significant at the 0.05 level (2-tailed).

Table 1 – Correlations of Variables

	
	Step 1:  

Enter Control Variables
	Step 2:  

Enter Use Variables

	Variables
	   Std.  (
	   Std.  (

	Constant Term
	  
	

	Division 1
	-.022
	-.016

	Division 2
	-.013
	-.007

	Division 3
	 .018
	 .026

	Division 4
	 .020
	 .019

	Expertise
	 .238***
	 .165***

	Experience (<= 18 mo)
	 .115***
	 .147**

	Experience (> 18, <= 36 mo)
	 .103**
	 .131**

	Usage (prior quarter)
	
	-.084

	Usage (prior quarter) x Experience (<= 18 mo)
	
	-.013

	Usage (prior quarter) x Experience (> 18, <= 36 mo)
	
	0.69

	Usage (prior quarter) x Expertise
	
	0.39

	Usage (prior quarter) x Experience (<= 18 mo) 

x Expertise
	
	-.122

	Usage (prior quarter) x Experience (> 18, <= 36 mo) 

x Expertise
	
	-.111

	Usage (current quarter)
	
	 .148*

	Usage (current quarter) x Experience (<= 18 mo)
	
	-.041

	Usage (current quarter) x Experience (> 18, <= 36 mo)
	
	-0.117

	Usage (current quarter) x Expertise
	
	-0.019

	Usage (current quarter) x Experience (<= 18 mo) 

x Expertise
	
	.120*

	Usage (current quarter) x Experience (> 18, <= 36 mo) x Expertise
	
	.252***

	Adjusted R2
	  .058
	

	F-statistic
	13.30***
	

	degrees of freedom
	7, 1476
	12, 1464

	change in R2
	
	  .032

	F change
	
	  4.370***


* p < .05; **p < .01; ***p < .001

Table 2 – Results of Regression Analysis for Sales Performance




























� The specific number of divisions is not disclosed for the reason that this may reveal Farmaco’s identity. 


� The way in which the quota is set is proprietary.  Quotas are set on an annual basis and have specific amounts for each quarter. Quota can be adjusted mid-year based on market fluctuations.


� The KMS can be used while waiting to be see a doctor, but the KMS is not used while interacting with doctors due to legal requirements.


� Validation by the KM process includes legal, sales management and brand team reviews.


�  With the exception of one division in our sample, Farmaco hires its employees into field sales positions who have no prior pharmaceutical sales experience so that job tenure and job experience are the same.  We conducted a separate analysis examining those sales representatives who joined the one division that predominantly hires sales representatives with prior job experience.  In total, there were 56 individuals hired into this division.  These 56 data points were removed and the statistical results reported later in the paper did not change.  
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