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Abstract 

 

This paper examines when and how project teams’ use of knowledge previously codified and stored in the 

organization affects team performance. We draw upon the team effectiveness, knowledge management, 

and information systems literatures to develop five hypotheses on the effects of team knowledge use on 

two measures of team performance (quality and efficiency), based on structural characteristics of the task 

and team. We also distinguish between a team’s mean use of stored knowledge and the concentration of 

knowledge use in a team. Using objective data from several hundred software development projects in an 

Indian software services firm, we find that mean team knowledge use has a positive effect on project 

efficiency but not on project quality. Team concentration of use is also associated with project efficiency 

but, in contrast to mean use, is related to lower project quality. As predicted, we also find that mean team 

use is more positively related to performance when teams are dispersed geographically, have less human 

capital, or are faced with particularly complex tasks. Our findings offer insight for theory and practice 

into how accessing stored organizational knowledge can improve knowledge workers’ productivity and 

help build organizational capability. 

 

Key Words: Knowledge Management, Knowledge Work, Learning, Software, Virtual Teams 

  

1. Introduction 

The past two decades have seen changes in how work is completed. The opening of previously 

closed economies, such as those of India, Russia, and Brazil, along with dramatic improvements in 

information technology as a tool for coordinating dispersed workers, have been accompanied by a rise in 

project-based organizations getting work done through the use of fluid teams (Arora et al. 2001; Arora 

and Gambardella 2005). In a fluid team, individuals come together for the duration of a project to execute 

work before the team is broken up and its members dispersed to other projects (Arrow and McGrath 

1995; Huckman, Staats and Upton 2009). While fluid teams can be seen in settings such as consulting and 

product development, perhaps the archetypal example for this type of fluid, project-based organization is 

the Indian IT-enabled services industry (Ethiraj et al. 2005; Huckman et al. 2009; Narayanan, 

Balasubramanian and Swaminathan 2009). This industry has grown from approximately $300 million in 

export revenue in 1993 to over $34 billion in revenue in 2009 (NASSCOM 2010).   

Fluid teams in this and many other settings face coordination and performance challenges due to 

a number of factors (Arrow and McGrath 1995; Cohen and Bailey 1997; Edmondson and Nembhard 

2009). First, workers are frequently geographically dispersed to enable work to be completed around the 

clock and to tap the least expensive groups of skilled labor (O'Leary and Cummings 2007). Second, team 
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members with high levels of human capital are often too costly or simply unavailable (Arora et al. 2001). 

Finally, project-based organizations are taking on increasingly complex projects as they seek to move up 

the product/service value chain (Moore 2006; Staats, Brunner and Upton 2010).    

To successfully do their work, team members must identify relevant knowledge, acquire that 

knowledge, and apply it to the task at hand. Individuals may lack the necessary set of skills to address all 

of a project’s challenges, but the required knowledge often lies elsewhere in the organization. One way 

organizations attempt to support teams facing these challenges is to provide them access to knowledge in 

a computer-based repository, which may contain relevant case studies from prior projects, white papers 

on related topics, or even reusable components (Davenport and Prusak 1998; Alavi and Leidner 2001; 

Hansen and Haas 2001). In 2007, U.S. companies alone spent approximately $73 billion on knowledge-

management system initiatives (Murphy and Hackbush 2007). However, to our knowledge, no large-scale 

study using objective, archival data has shown that these systems benefit team performance. As lamented 

by a senior manager at our field site, “We believe that our knowledge management initiative has value, 

but we have no empirical evidence to support that view.” 

In this paper, we draw on the teams, knowledge management, and information systems literatures 

to theorize and investigate how fluid teams’ use of an organizational-level codified knowledge repository 

affects team performance. Building on prior work examining codified knowledge use in organizations 

(e.g., Haas and Hansen 2005; Haas and Hansen 2007), we explore why teams with comparable access to 

stored organizational knowledge differ in performance outcomes. We obtained data on software teams, 

team members, and team member use of an organizational knowledge repository by bringing together 

multiple, internal databases from Wipro Technologies, a global provider of software services. These 

databases include not only objective performance outcomes and project characteristics for more than three 

hundred software development projects completed during 2008 and 2009, but also comprehensive human-

capital data on the more than nine thousand individuals constituting the project teams. Individual use of 

the knowledge repository was tracked on a per-click basis, allowing us to examine the relationship 

between knowledge use and team performance at a fine-grained level.  
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Using these archival data, which permit us to objectively measure knowledge repository use and 

team performance, we first seek to establish the main effect of knowledge use by the team on its 

performance. We then examine how knowledge use affects performance when teams have lower levels of 

human capital, are distributed more widely geographically, and are completing particularly complex 

work. Finally, we examine not only a team’s amount of knowledge use, but also how that is distributed 

within the team. A team’s knowledge use can be concentrated – left to one or a few members – or 

distributed more evenly across all members. Because team objectives are often variegated (i.e., pointed 

towards multiple performance objectives, Edmondson 2002), and the value of a knowledge repository 

may vary with the type of performance sought (Haas and Hansen 2007), we theorize and empirically test 

effects of project teams’ knowledge use on both project efficiency and project quality.     

This study makes several contributions to theory and practice. We implement the first wide-scale 

evaluation, to our knowledge, of the objective performance value of an organizational knowledge system 

using archival data. In so doing, we build on concepts gleaned from previous research, and by precisely 

measuring the actual, as opposed to perceived, use of the system, we show a demonstrable difference (for 

some performance measures) due to quantity of use. In addition to the contribution made by employing 

objective data to validate and advance previously tested hypotheses, this paper also establishes several 

important contingent conditions in the linkage between knowledge use and performance. The first is to 

show that how a team organizes its use of a knowledge management system differentially affects 

performance outcomes. We demonstrate that there are consequences to a team’s concentrating all its 

knowledge system use within certain team members or instead more evenly dispersing such usage. This 

finding highlights the importance of team structure in learning and performance.   

We also develop and test theory on moderators that, by reflecting the changing nature of work, 

are both practically and theoretically compelling. We first build on Haas and Hansen’s (2007) finding that 

codified knowledge use is less valuable for teams with high human capital, by investigating the other side 

of the relationship to show such knowledge use to have increased value for inexperienced teams (while 

also finding that codified knowledge use is not less valuable for teams with higher human capital). 
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Second, we build on the literature of virtual teams to show one strategy that may help geographically 

dispersed teams overcome the challenges of dispersion is the use of stored organizational knowledge. 

Finally, we introduce and find support for task complexity as a new moderator of stored organizational 

knowledge use and performance. 

2. Knowledge and Performance 

Accessing the knowledge that exists in an organization is critical to high performance (Spender 

and Grant 1996). Recreating the knowledge one needs when colleagues have generated it previously 

would be inefficient. Moreover, existing knowledge in an organization is at least partially screened for its 

accuracy or usefulness, so the use of existing knowledge should improve work quality in addition to 

saving time. Knowledge influences performance in many ways, including through the development and 

execution of core organizational processes as well as the ability to dynamically change and adapt those 

processes in the face of shifting requirements. Knowledge-driven performance ultimately relies on the 

decisions and behaviors of individuals to create, retain, transfer, and apply knowledge, suggesting that as 

a resource it can easily be underleveraged, misapplied, or wasted (Davenport and Prusak 1998; Argote, 

McEvily and Reagans 2003).   

Given the strategic importance and also complex nature of knowledge, managers and researchers 

alike recognize the importance of managing knowledge effectively (Winter 1987; Nonaka and Takeuchi 

1995). A growing body of multidisciplinary research has sought to identify organizational factors that 

promote desired knowledge behaviors such as its creation, retention, and transfer. Knowledge creation 

refers to the generation of new knowledge within an organization, retention to the embedding of 

knowledge in a repository to persist over time and space, and transfer to the movement of knowledge 

from one unit to another (Argote 1999; Argote et al. 2003). Many studies investigate how characteristics 

of a firm or team influence these knowledge behaviors, which typically are interrelated: in particular, 

knowledge is often created when knowledge is transferred or integrated from disparate parts of a firm or 

from outside firm boundaries (Nonaka 1994; Hill and Matusik 1998). Similarly, knowledge that is 
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retained in certain ways (e.g., human capital, informal networks) will be more or less amenable to 

different types of transfer (e.g., interpersonal knowledge sharing, knowledge repositories) (Lewis, Lange 

and Gillis 2005; Ren, Carley and Argote 2006; Haas and Hansen 2007).   

 One research stream within this literature has focused on the relationship between knowledge 

behaviors and performance, investigating how different types of knowledge affect performance 

differently (Argote and Miron-Spektor 2010), and challenging the assumption that more of any 

knowledge-related behavior is uniformly better for performance (Edmondson et al. 2003; Haas and 

Hansen 2007; Bresman 2010). Haas and Hansen (2007), for example, found that interpersonal versus 

codified organizational knowledge sharing had differential effects on performance outcomes. Related 

work found that with less slack time, human capital, or autonomy, more knowledge gathering by teams 

decreased performance (Haas 2006). Similarly, Cummings (2004) found knowledge gathering from 

sources external to a team to be associated more strongly with performance when a work group is 

structurally diverse because the team is exposed to unique sources of knowledge. That research indicates 

the relationship between knowledge and performance is complex and contingent, and reveals that 

different sub-units within an organization vary in their use of knowledge resources in ways that 

significantly affect organization-level performance. Building on that work, the present study examines 

why teams with comparable access to organizational knowledge, codified and accessible in an 

organizational intranet system, have different performance outcomes. 

2.1 Effect of Mean Knowledge Use on Team Performance 

Much prior research on codified knowledge has emphasized predictors of its creation and use in 

organizations, and considered implications of the nature and characteristics of codified knowledge (Alavi 

and Leidner 2001). First, it has been noted that the creation of codified knowledge may be hampered by 

misalignment of individual with organizational incentives (Cabrera and Cabrera 2002; Bock, Sabherwal 

and Qian 2008), and that the process of codifying knowledge may be prohibitively difficult (Szulanski 

1996). Researchers have argued, however, that organizational norms, culture, or incentives can mitigate 

these challenges (Davenport, De Long and Beers 1998; Bock et al. 2005). Impediments to the use of 
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codified knowledge have also been identified. One of the most important drivers of knowledge use is the 

perceived quality of codified knowledge submitted to a system (Kankanhalli, Tan and Wei 2005; Bock et 

al. 2008). Another impediment concerns the way knowledge is stored and disseminated: often knowledge 

systems are overcrowded or difficult to search, discouraging their use (Hansen and Haas 2001; Garud and 

Kumaraswamy 2005).  

A second stream of research on codified knowledge in organizations explores how knowledge 

can influence performance if the factors outlined above are managed through culture, norms, and system 

design. Codified knowledge refers to knowledge that is transmittable in formal, symbolic language, and 

may be of several types: declarative – knowledge about something; procedural – knowledge about how 

something occurs or is performed; or causal – knowledge about why something happens (Garud 1997). 

Certain types of knowledge are more easily codified than others. For example, well developed technical 

know-how may be easily codified whereas knowledge about how to coordinate new and distinct 

components within a project may not be (e.g., Monteverde 1995; Edmondson et al. 2003). This has 

implications for the expected value of codified knowledge for performance. Performance outcomes 

dependent on the application of known, reliable, and transferable knowledge are more likely to be 

positively affected by codified knowledge reuse. Conversely, performance outcomes that require users to 

develop new knowledge through trial and error, such as the development of new processes or novel 

outputs, will likely not benefit from codified knowledge reuse. For example, Haas and Hansen (2007) 

found that codified knowledge judged high in quality by project team leaders did not directly influence 

team performance quality, although it did yield time savings on the associated task. In this paper, we are 

interested in measuring teams’ actual use of stored knowledge and investigating its effect on performance. 

Applying the above reasoning to knowledge use in software development suggests that 

knowledge in the form of pieces of code or instructions on how to develop certain modules can be re-used 

across projects, lessening the amount of work required to finish the project and thereby increasing work 

efficiency. In contrast, work quality in software development, often defined as lack of defects, requires an 

integrated, holistic view of the unique output (referred to as the deliverable) and the ability to flawlessly 
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combine individual components to create a code base that as a whole is new and distinct. Therefore, 

knowledge use may not enhance work quality through a direct route. Thus, we hypothesize: 

 HYPOTHESIS 1:   Mean team knowledge use is positively associated with efficiency 

performance. 

 

Mean team use of stored knowledge provides an overall sense of how much a team is using the 

system relative to its size. However, teams with the same mean use may still vary in the distribution of 

knowledge use across members. Within a team, use of the knowledge system may be concentrated within 

just a few members or distributed evenly among them. For the same mean level of team use, a 

concentrated or diffuse pattern of utilization may affect productivity differently (c.f. Burns and Stalker 

1961). For example, if concentrated use reflects a gatekeeper strategy (Tushman and Katz 1980), in which 

frequent users experience diminishing search costs as they become skilled at searching and finding 

relevant information within the system, concentration may promote team efficiency. Concentrated use 

will probably also create less redundancy in knowledge accessed from the repository. Therefore, given 

two teams with similar numbers of downloads, the team with more concentrated use will be more 

efficient than a team in which most members are searching, downloading, and holding information that 

needs to be integrated. As a result, we hypothesize:  

 HYPOTHESIS 2a:   Concentration of team knowledge use is positively associated with 

efficiency performance. 

 

Though we do not expect a main effect of knowledge use on quality performance, concentration 

of use may have an independent effect on quality. For two teams with the same level of use, a more even 

distribution of users might mean that individuals are accessing knowledge helpful to their individual work 

for the project. Although increasing team-level search costs, each individual’s work may be slightly 

improved by greater exposure to external examples, promoting quality performance. Consider conducting 

a literature review for an academic paper, for example: although an assistant might efficiently conduct the 

review for you, the quality of insight is likely to be enhanced by doing it oneself, instead, allowing new 

ideas to be identified and disparate threads to come together in the process.  Exploration by the researcher 

concerned might hinder efficiency, but could improve the quality of the subsequent problem solving. 
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Thus, we hypothesize that quality will be improved by more distributed team knowledge use. 

 HYPOTHESIS 2b: Concentration of team knowledge use is negatively associated with 

work quality. 

 

2.2 Team-Level Factors and the Relationship between Knowledge Use and Team Performance 

Previous research has suggested that the relationship between knowledge and performance is 

conditioned on a variety of factors (Zellmer-Bruhn and Gibson 2006). Like the software projects we 

studied, much knowledge work is carried out in settings characterized by team-level factors that create 

coordination and performance challenges (Arrow and McGrath 1995; Cohen and Bailey 1997; 

Edmondson and Nembhard 2009). First, workers are frequently dispersed geographically so work can be 

completed around the clock, and to access less costly pools of skilled labor (O'Leary and Cummings 

2007). Second, projects are often assigned to inexperienced teams because team members with high-

levels of human capital are too costly or unavailable (Arora et al. 2001). Finally, project-based 

organizations are taking on increasingly complex projects as they seek to move up the product or service 

value chain (Moore 2006; Staats et al. 2010).  Each of these factors creates conditions under which 

knowledge use may provide differential value.    

2.2.1 Geographic Dispersion 

Firms increasingly implement team structures that include members who are not co-located 

(Hinds and Kiesler 2002; Gibson and Cohen 2003). Dispersed teams provide many advantages, allowing 

access to distributed knowledge and skills as well as more profitable cost structures (Jarvenpaa and 

Leidner 1999; Gibson and Gibbs 2006; O'Leary and Cummings 2007). However, geographic distribution 

of team members affects the way teams work. For example, communication is conducted electronically, 

with less face-to-face interaction. This dynamic decreases the volume and quality of communication, and 

increases conflict (Hinds and Bailey 2003; Hinds and Mortensen 2005) and coordination complexity 

(Cummings, Espinosa and Pickering 2009). Dispersed teams experience difficulties creating an 

environment of mutual knowledge or a collective sense of what is known within the team (Cramton 

2001), and coordinated action to identify and apply knowledge within the team is hampered.  
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For teams that face these communication and coordination challenges, turning to organizational 

knowledge resources might prove more valuable than for teams that do not face these challenges. For 

example, when accessing documents, team members learn the technical language used within Wipro that 

might aid problem solving (Monteverde 1995). The efficiency losses typically accrued from searching the 

system and reworking the codified knowledge for the specific context might be less costly than searching 

within a virtual relationship for help on how to execute a certain task. Similarly, as access to 

knowledgeable team members becomes increasingly complicated, adapting best practices from other 

teams for new projects may also become increasingly valuable for producing a quality deliverable. 

Finally, if team members are accessing similar documents in the repository, this process may help the 

team build shared context and mutual knowledge. Therefore, we hypothesize: 

 HYPOTHESIS 3:   Mean team knowledge use is more valuable in terms of both efficiency 

and quality for teams that are more geographically dispersed. 

 

2.2.2 Team Human Capital 

Because teams do not begin with equal stores of knowledge, external knowledge resources like 

those provided in a knowledge repository may provide differential value for different teams. An important 

source of knowledge that varies across teams comes from the members’ human capital, as measured by 

their prior experience (Sutton and Rousseau 1979; Hackman and Oldham 1980; Guinan, Cooprider and 

Faraj 1998). If a team consists of engineers with relatively more human capital, then access to reusable 

code or documentation on how to solve problems may provide less value. (This has been termed “the 

expert’s paradox: the greater the expertise, the higher the likelihood of finding pertinent material, but the 

lower the likelihood that the information will be useful” (Buckland and Florian 1991). Haas and Hansen 

(2005) found support for this view in the context of consulting sales teams bidding for new projects.   

In this paper, we are interested in the opposite case, in which knowledge use is more valuable for 

teams with less human capital. This case is important because teams with low levels of human capital are 

often assigned tasks for which they may lack direct experience, but may be aided by knowledge stored in 

the broader organization. A team of “rookies” might gain greater value than a more experienced team 
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would by accessing the repository to fill out gaps in their individual knowledge. In addition to the 

knowledge benefits, there may also be interpersonal benefits: individuals with less human capital might 

be afraid to seek help from others, and the anonymity of a knowledge repository provides a low-risk 

alternative knowledge resource (Edmondson 1999; Hofmann, Lei and Grant 2009). Thus, we hypothesize: 

 HYPOTHESIS 4:   Mean team knowledge use is more valuable for both efficiency and 

quality for teams with less human capital. 

 

2.2.3 Task Complexity 

A final dimension across which project teams vary is the complexity of the task to which they are 

assigned. As a project becomes more complex, opportunities increase for a team to encounter an unknown 

or unfamiliar problem or coordination or integration challenges. Complex tasks rely on the creation of a 

large number of parts that interact in non-simple ways (Simon 1962). The interrelated nature of the 

component parts mean that a mistake in any one part will be more costly for the overall project, as the 

mistake becomes amplified as it propagates throughout the interrelated parts.   

When teams are faced with complex tasks, information accessed can be used in various ways: 

team members can use the information to increase their expertise, they can use the system to get task-

related advice (in other words, the task remains complex, but the user knows better how to address it), or 

they can find information that will help simplify the task (e.g., structures or strategies for how to divide 

the task, executing the component parts, and then integrating the parts, Buckland and Florian 1991). 

Therefore, access to knowledge can enhance performance on complex tasks as users either become more 

skilled at their component tasks or learn broad strategies for how the component parts can be separated, 

executed, and integrated. As a result, knowledge use may have increasing value as the task a team faces 

becomes more complex. Therefore, we hypothesize: 

 HYPOTHESIS 5:   Mean team knowledge use is more valuable for both efficiency and 

quality for teams facing greater task complexity. 

In this study, we investigate conditions under which the mean effect is moderated by factors 

frequently faced by today’s work teams. We also introduce a new variable, concentration of use, which 

measures the way a team organizes its knowledge use: in a concentrated or distributed manner. We do not 
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examine the interaction of this variable with our moderators, as those relationships are more complex than 

the scope of this study permits. For example, we hypothesize that human capital moderates the 

relationship between mean use and performance because inexperienced team members can gain 

knowledge from the system to compensate for their lack of experience. The expected interaction effect of 

concentration and human capital is unclear, however, since concentration could be valuable as lower 

human capital may lead to less effective searching or, alternatively, distributed use could be valuable as 

individuals overcome interpersonal barriers to help-seeking and gain deeper insight into their work 

through the knowledge they discover. Since the effects are both complex and likely contingent, we leave 

their exploration for future work. 

3. Setting, Data, and Empirical Strategy  

3.1 Setting 

The setting for our analyses is Wipro Technologies, a leading global provider of software 

services. As of December 31, 2008, Wipro employed more than 75,000 employees worldwide and had 

annualized revenues of more than four billion dollars. Wipro’s service offerings include application 

development, application maintenance, infrastructure services, and R&D services. To test our hypotheses 

about the ways codified knowledge increases productivity for teams with complex structures, we focus 

our attention on development projects. Development projects are challenging to deliver successfully (Boh, 

Slaughter and Espinosa 2007; Huckman et al. 2009) and often require complex team structures utilizing 

members distributed globally (Faraj and Sproull 2000). Practically speaking, development projects are 

ideal for our purposes because objective performance measures and control variables are available for all 

development teams, allowing for comparisons across projects.   

  Wipro sponsors an active knowledge management strategy, which has played a key role in the 

company’s winning seven consecutive Asian MAKE (Most Admired Knowledge Enterprises) Awards 

and three consecutive Global MAKE awards (Wipro 2010). A key part of the company’s knowledge 

management initiative is its document repository, from which individuals are encouraged to upload and 
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download content. In addition to inviting content from the workforce, the knowledge management team 

also develops content for consumption. We focus our analysis on the consumption behavior (i.e., 

downloads) of individuals within teams, as we are interested in how organizational knowledge use affects 

team performance. In 2007 the company changed its knowledge management website (named KNet), and 

as part of the changes included advanced analytic technology to permit detailed tracking of system use.   

3.2 Data 

We began this project by visiting Wipro’s operations in India to interview individuals involved in the 

knowledge management initiative, senior executives at Wipro, and project team leaders and members. 

During three separate visits, we interviewed over thirty individuals and collected the data discussed 

below. Describing benefits of the document repository, one project manager noted, “There are many 

different types of documents on KNet. For example, there are case studies of prior projects that talk about 

benefits, problems, customer value, new innovations, and best practices. There are also documents that 

explain how a specific aspect of a technology or domain works. These include details about solving 

particular problems such as the flow of development, steps to follow, and examples. Also, there are 

reusable forms where someone can post code or an object.” Another project manager added, “Early in a 

project, we can go to KNet and use it to find best practices. We can look at case studies and see lessons 

learned and what issues different projects faced. All of this helps the team deliver better.” 

The empirical analysis in this paper draws on three sources of data: knowledge use, project 

outcomes and characteristics, and human capital information. With the restructuring of its knowledge 

management system in 2007, the company gained ability to track use at the person-level. The site tracks 

the number of unique visits (i.e., to different URLs) a person makes on a given day. Our knowledge use 

data consists of person-day observations from January 1, 2008, to December 31, 2009. While we know 

the number of unique visits each person made over the course of any given day, we have no information 

on the specific content a user sees.   

 Our second data set consists of information about the 487 development projects that started on or 

after January 1, 2008, and finished by December 31, 2009. We restrict ourselves to this sample as we 
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wish to examine only those projects for which we have complete data of the knowledge repository’s use. 

The number of projects in our final sample for analysis is reduced further by the elimination of seventy 

projects that do not use kilolines of code (KLOC) as the unit of measurement
1
 and eighty-seven projects 

from customers who submitted only one project in the sample, as our models control for customer effects. 

We control for customer effects in order to account for time-invariant aspects of customers that could 

affect our performance measures (e.g., customer processes and legacy systems, difficulty in gaining 

access to systems, etc.) Finally, we also collect complete human capital information on the 9,554 

individuals involved in these projects. This information includes both demographic information and 

individual project assignments since 2000 (individuals usually work on only one project at a time).   

3.2.1 Dependent Variables. We use two classes of dependent variables: effort deviation, to 

measure efficiency, and post-delivery defects, to measure quality. Table 1 includes summary statistics for 

the variables used in the analyses. 

****************************INSERT TABLE 1 HERE**************************** 

Team Performance Efficiency. To evaluate the efficiency of a project, we examine whether the project 

meets its estimated number of hours of work to be completed. We construct a variable, effort deviation, 

by subtracting the project’s estimated effort (in person-hours) from its actual effort required (in person-

hours), then dividing that difference by the estimated effort to normalize for project size. Effort estimates 

are initially made by sales and pre-sales personnel at Wipro. The estimate may be changed during the 

course of a project, usually as a result of the customer’s changing a project’s scope. To make sure 

estimates are not altered for inappropriate reasons (e.g., because a project is falling behind), a project 

manager must receive both customer and internal Wipro management approval for the change. We use the 

revised estimates to calculate effort deviation, since these estimates most accurately capture the final 

goals and objectives of a project. Prior work examining software development also includes schedule (i.e., 

on-time) performance, to evaluate project efficiency. In 2008 and 2009, Wipro delivered over ninety 

                                                      
1
 Projects that use either project-specific measures (e.g., a database project) or client-specific measures are not 

comparable to those using KLOC, so are not included.  
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percent of its projects on time. Given this high rate of schedule performance, variation is insufficient to 

analyze projects’ schedule performance. We therefore focus our analysis on effort performance.  

Team Performance Quality. In addition to examining project efficiency, we also examine post-delivery 

defects as a measure for project quality. Following completion of development projects, customer 

acceptance testing takes place. During customer acceptance testing, the customer or a third party tests the 

code against the project’s pre-specified metrics. The output of this process is a count of the number of 

defects, or post-delivery defects, a commonly used quality metric in software engineering (Boehm 1981). 

As an added process check, in cases where zero defects are recorded, the internal system-auditing group 

confirms that testing took place.   

3.2.2 Independent Variables. Our study has two classes of independent variables. The first class 

comprises measures of codified knowledge use: mean use and concentration of use. The second class 

consists of the interactions between mean team use and the following three team characteristics: team 

dispersion, human capital, and project complexity. We standardize all independent variables by 

subtracting the mean and dividing by the standard deviation in order to aid interpretation and limit 

multicollinearity of interaction effects (Aiken and West 1991). 

Mean team knowledge use. We measure the knowledge use of a team by counting the number of times a 

team member accesses a unique URL on any given day during the duration of a project, summing this 

total for all team members, then dividing by the number of team members. We calculate the mean, as we 

wish to normalize for the effects of team size. 

Concentration of team knowledge use. In addition to examining a team’s mean use, we also wish to 

examine the concentration of the team’s use. To do this, we use the Herfindahl measure, commonly used 

to capture the distribution of a characteristic across team members (Harrison and Klein 2007; Narayanan 

et al. 2009). The measure is calculated by first computing the percentage of downloads made by each 

individual on the team (i.e., each individual’s downloads / total team downloads), then squaring and 

summing these values for the entire team. Thus, in a project with highly concentrated use (e.g., only one 

person downloaded from the knowledge repository), the Herfindahl measure would equal one. 
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Alternatively, for a project with equal use across all team members, the measure would equal 1 / N, where 

N equals the size of the team.    

Team geographic dispersion. Project teams at Wipro typically deploy individuals across two locations: 

Wipro’s Indian facilities – “offshore” – and clients’ offices – “onsite” (31% of projects locate individuals 

at only one site). To measure team members’ dispersion, we first calculate the percentage of the team’s 

hours spent offshore. However, since we are interested in how team members are dispersed rather than 

how much of their work is completed offshore, we then create a variable, team dispersion, equal to the 

offshore percentage if less than half the work is completed offshore, or equal to one minus the offshore 

percentage if more than half the work is completed offshore. We calculate the variable in this manner 

since a team that is 65% offshore and 35% onsite is as equally dispersed as a team that is 35% offshore 

and 65% onsite.   

Team human capital. To measure team human capital, we calculate role experience within the team. 

Prior work has established that role experience is a useful measure in knowledge-work settings (Huckman 

et al. 2009). Role experience averages the number of years each individual on the team has served in their 

present, hierarchical role (either project manager, middle manager, or project engineer). To calculate the 

team value, we average across individuals, weighting each individual’s calculated value by the number of 

days he or she was on the team.   

Task complexity. We measure task complexity using kilolines of new source code (KLOC). We use this 

measure for several reasons. First, KLOC is one of the most commonly used measures to evaluate 

software complexity (Boehm 1981; MacCormack, Verganti and Iansiti 2001). Second, it is the measure 

that Wipro uses to evaluate project complexity (the company does not widely track function points).  

Though prior work notes shortcomings of the measure (Low and Jeffery 1990), many of those issues are 

mitigated here since we are examining projects within one company that has a regimented approach for 

counting lines of code. Third, as the KLOC in a project grow, complexity increases as a result of both the 

increasing project scale and the number of possible interactions within the code. As software has been 

shown to exhibit scale effects, we use the log of KLOC in our models (Banker and Kemerer 1989). 
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3.2.3 Control Variables.     

Team familiarity. Prior work shows that team familiarity, defined as members’ prior shared work 

experience, may enable performance in a team setting (Reagans, Argote and Brooks 2005; Espinosa et al. 

2007; Huckman et al. 2009). Therefore, we control for this effect by calculating a team familiarity 

variable equal to the sum of the number of times each unique dyad on the team has worked together on 

any project over the prior three years. We divide that sum by the number of unique dyads on the team, to 

scale the variable (Reagans et al. 2005).   

Estimated effort. Projects involving more hours of effort may in turn be more difficult to complete. 

Therefore, we include the log of the estimated total person-hours for a given project. We use the 

estimated value since a project that is delivered over budget (i.e., takes more hours) would have a larger 

actual effort value than a project that meets its estimates.   

Team size. If a team becomes too large, then adding members could create coordination or integration 

challenges (Heath and Staudenmayer 2000). Alternatively, if a team is small, then adding team members 

could prove useful, as doing so increases the knowledge resources available to the team (Hackman 2002). 

Therefore, we control for team size by including the log of total personnel who worked on the project. 

Estimated duration. We control for project duration since a relatively long project may be more difficult 

or face greater likelihood of employee attrition (Ethiraj et al. 2005) than a shorter project. We use the log 

of the estimated value (in days) to avoid the same endogeneity concern as with effort.   

Contract type. Application development contracts use either a time-and-materials (i.e., cost-plus) 

structure or a fixed-price structure (Banerjee and Duflo 2000). In the case of time and materials, a 

customer pays the negotiated rate for number of hours worked on the project. For a fixed-price project, a 

set payment is agreed to prior to the start of the project. We use an indicator variable, contract type, to 

control for these differences, such that the variable equals one if the contract is for a fixed price, and zero 

if it is for time and materials. 

Software languages. We control for both the number and type(s) of software languages used in a project. 

For the former, we include an indicator set to one if a project uses more than one software language 
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(which is the case for 53% of projects). For the latter, we include indicator variables for the different 

types of languages used (C, C++, Java, query (e.g., SQL), markup (e.g., HTML), BASIC). 

Technologies. Just as projects may include multiple software languages, they also might cover multiple 

technology classes (e.g., client server, e-commerce). Therefore, we include an indicator equal to one if a 

project includes more than one technology, and zero otherwise (10% and 90% of projects, respectively).  

3.3 Empirical Strategy 

Since effort deviation is a continuous variable and post-delivery defects is a count variable, we use 

different regression models for each. In each case, we wish to control for time-invariant attributes of 

customers that can affect performance (Greene 2003). For effort deviation, we use a fixed-effects linear 

regression model since a Hausman test rejects the null hypothesis that the random effects model is 

consistent (p<0.05). For post-delivery defects, we use a conditional fixed effects negative binomial 

model, as the data exhibits overdispersion (Cameron and Trivedi 1998). Since the model conditions on 

the customer, as opposed to just including a customer fixed effect, we lose all customers in which the 

defect variable does not vary from zero. This yields a final sample for defects of 255 projects.   

4. Results 

Table 2 shows results for the study’s regression models. Columns 1 and 2 correspond to the models for 

effort deviation, while Columns 3 and 4 report results for post-delivery defects. Focusing first on Column 

1, we examine the main effects of the knowledge-use variables. First, as Hypothesis 1 predicts, we see 

that mean team knowledge use is related to improved performance (specifically, a negative coefficient 

corresponds to lower deviation). A one-standard-deviation increase in mean team knowledge use is 

related to a reduction in average effort deviation of 27%. Examining concentration, we find that higher 

concentrated use is related to lower effort deviation. This finding supports Hypothesis 2a. A one-standard-

deviation increase in the concentration of team-codified knowledge use is related to a 40% decrease in 

average effort deviation. 

****************************INSERT TABLE 2 HERE**************************** 
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 Moving to Column 2, we add the interaction of mean team codified knowledge use with team 

dispersion, team human capital, and project complexity. While Hypothesis 3 predicts that mean team 

knowledge use will be more valuable for efficiency performance when teams are more dispersed, the 

coefficient on the interaction terms is not significant, failing to provide support for the hypothesis. 

Examining the interaction of mean team knowledge use and team human capital, we find the coefficient 

to be positive and significant. A positive interaction term is consistent with knowledge being less valuable 

for teams with more human capital, more valuable for teams with less human capital (Hypothesis 4), or 

both. We explore this further, below. Finally, Hypothesis 5 posits that mean team knowledge use will be 

more valuable under conditions of increasing task complexity. The coefficient for the interaction of mean 

team knowledge use and project complexity is negative, but only significant at a ten percent level. This 

result partially supports Hypothesis 5.   

 In Figures 1a and 1b, we investigate the significant interaction results in more detail by plotting 

the effects for low and high values of each variable (one standard deviation below and above the mean, 

respectively). Figure 1a plots the interaction of mean team knowledge use with team human capital. The 

figure provides support for Hypothesis 4. We see that in the case of low team human capital, increasing 

team knowledge use is related to a 5.0% decrease in effort deviation. Alternatively, we see that when 

team human capital is high, the change in performance for low and high levels of mean team knowledge 

use is only a 0.7% decrease. Figure 1b plots results for the interaction of mean team knowledge use and 

project complexity. Here, under low complexity, the difference in effort deviation between low and high 

mean team knowledge use is only 0.4%. However, when projects face high complexity, we see that high 

mean team knowledge use is related to a 5.2% improvement in effort deviation, compared to low mean 

team knowledge use. 

**************************INSERT FIGURES 1a and 1b HERE************************** 

 Shifting to Column 3 in Table 2, we examine the effect of team knowledge use on post-delivery 

defects. As expected, mean team knowledge use is not significantly related to the quality outcome. 

However, we see that more concentrated team knowledge use is related to worse performance (i.e., higher 
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expected defects), providing support for Hypothesis 2b. A one-standard-deviation increase in 

concentration of use is related to a 40% increase in expected defects. In Column 4, we again add the three 

interaction terms. First, we find that the interaction of mean team knowledge use and team human capital 

is not significantly related to performance, failing to support Hypothesis 3. Second, the coefficient on the 

interaction of mean team knowledge use and team dispersion is negative and significant, providing 

support for Hypothesis 4. Finally, the coefficient for the interaction of mean team knowledge use and 

project complexity is also negative and significant, providing support for Hypothesis 5.   

 We again plot the net effect of the two interaction terms of interest for low and high values of the 

variables. Figure 2a plots the interaction of mean team knowledge use and team dispersion. In the case of 

high team dispersion, we see that while low mean team knowledge use is related to a 41.8% increase in 

defects, high mean team knowledge use is related to a 36.0% decrease in defects (a 77.8% change). Under 

circumstances of low team dispersion, we see the opposite effect, although not nearly as dramatic (10.0% 

decrease in defects for low mean knowledge use, and 22.5% increase in defects for high mean codified 

knowledge use, a 32.5% change). In Figure 2b, we see the plot of the interaction of mean team codified 

knowledge use and project complexity. When project complexity is high, we see that high mean team 

knowledge use is related to lower defects than low team knowledge use (19.7% decrease and a 55.9% 

increase, respectively). Again we see a weaker but opposite story for projects with low complexity, as low 

mean team knowledge use is related to 18.1% fewer defects while high mean team knowledge use is 

related to 2.4% fewer defects.   

**************************INSERT FIGURES 2a and 2b HERE************************** 

Several limitations to our work bear mentioning. First, while our dataset provides detailed 

information on when and how many times individuals download information, we have no detail on what 

they download. If possible, future work should explore how similarities and differences in the materials 

downloaded by team members affect performance. Second, for dispersion, we only know whether 

individuals on a team are located at Wipro’s facilities in India or at the customer’s location, not whether 

they are spread out across Wipro facilities in India. Wipro managers report that teams are typically 
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located in one place within India, and the level of detail we have on individuals’ locations is more specific 

than that for much of the other work on this topic. While it is still unclear how this would make us more 

likely to find our reported results, it would be preferable to have the additional information. Finally, while 

the empirical dataset we use is both large and detailed, it comes from one organization. This is a 

necessary, but less than ideal, consequence of gaining access to a research site and collecting such data. 

Nevertheless, future work should seek to examine these findings in other companies and settings. 

5. Discussion  

1 
In this paper, we argue that use of an organization’s codified knowledge can enhance team productivity, 

and that team-level factors help explain the differential performance effects of that knowledge use. As 

predicted, teams that were geographically diverse, relatively low in human capital, and facing more 

complex work derived more value from the use of codified knowledge, compared to their counterparts, 

for some performance measures. Our findings are distinctive in two ways. First, the use of large-scale, 

objective data provides insight into the main effect of team knowledge use on project team performance. 

Second, we consider a team’s mean use as well as its distribution of use across members, and show that 

how a team organizes its use of codified knowledge matters for performance. 

We find that mean team knowledge use is related to improved efficiency but not improved 

quality. Our interviews at Wipro identified perspectives consistent with these results, and offer insight 

into the underlying mechanisms. For example, one project manager noted that by drawing upon stored 

knowledge, team members can gain access to improved solutions, thus shortening or even eliminating the 

need for some of their own problem-solving cycles, improving efficiency. He explained, “On one project 

we had a development activity that took two to three hours. We had to deploy code onto servers at a 

customer location so it could be tested. I realized that by reordering the steps, I could create a simplified 

process that would do the same work in an hour and fifteen minutes. I posted a document explaining this, 

and then others [either on his project or other projects] could download it and save time.”  

 We did not find a main effect of mean team knowledge use on the quality of code developed. 
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Delivering defect-free code requires individuals to not only solve their assigned tasks, but also 

successfully integrate the tasks. The need for integration suggests that the amount of knowledge may not 

be sufficient to explain performance, because not all knowledge can be codified. For example, knowledge 

about how to coordinate system components may not be easily codifiable, but instead may require trial-

and-error problem solving (Pich, Loch and Meyer 2002).  

 The distribution of knowledge use within a team also affects performance. A divide and conquer 

approach – where only some members of the team access the knowledge system, presumably developing 

specialized skills in doing so – is associated with efficiency but not quality. In contrast, when teams 

appeared instead to share and share alike – with everyone on the team accessing knowledge – quality was 

higher. Specifically, we find that, holding mean knowledge use constant, concentrated use within the team 

is related to better project efficiency, but worse project quality.  

Describing how concentrated use works, one project manager noted, “I have been on projects 

where two or three people will become formal experts on KM [knowledge management]. People know 

that these experts really know the system. This can help improve project performance since they [team 

members] can get the right knowledge very quickly. …So if someone has a question, they may go to the 

expert to ask about structuring a query or more commonly, they may just ask the expert to get the 

information for them.” Here, divide and conquer appears to pay off. As we saw, however, concentration 

of use is a double-edged sword: although efficient, quality may suffer. As one project manager noted, 

“For quality, if any one person makes a mistake, then it can have a big project-wide impact. When 

everyone on the team is using KNet to resolve their problems, then this can help improve individual 

performance and team performance as a whole.” Another project manager added, “Finding a solution 

through KM can quicken the pace. However, sometimes in searching for the solution, you can examine 

the process the other person used to solve the problem. If you see the process yourself, then you not only 

understand the solution better, but you could also improvise or find a better way.”  

In this way, when individuals do their own searching and downloading, they may give more 

attention to the entire knowledge artifact, rather than being transactive and focusing only on the answer, 
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while also being more likely to identify additional related information that can improve their individual 

code quality and thus project quality (Leonardi 2007). However, the additional time expenditure could 

hurt project efficiency. This finding suggests that concentration of team knowledge use could possibly be 

used as a strategic lever, based on a project’s performance objectives. In sum, an important contribution 

of the present study involves looking beyond the team as an undifferentiated entity, to consider how 

different knowledge-use behaviors within a team influence its quality and efficiency.  

A second contribution of our study is to show that team-level factors, and in particular, 

geographic dispersion, task complexity, and team human capital, moderate the relationship between 

knowledge use and team performance. We find that knowledge use is related to improved project 

efficiency for teams with less human capital. Another program manager described how teams low in 

human capital gain additional value from knowledge use, noting that, “With KM, when a junior person 

doesn't know something, they can just go straight to KNet and get the information. This can be especially 

helpful for less experienced engineers, since sometimes they may be hesitant to ask others a question, and 

this way they don't have to be embarrassed.” Individuals with less human capital not only may need 

additional knowledge to fill in gaps in their experience, but they may also be unable or unwilling to risk 

seeking help from others (Edmondson 1999; Hofmann et al. 2009). While we see a relationship between 

human capital, knowledge use, and project efficiency, we do not find a corresponding one with project 

quality. Simply addressing the problem-solving challenges of less experienced workers may not aid in the 

subsequent integration required for delivering a high-quality project. Additionally, it is possible that 

codified knowledge does not provide the richness of learning necessary for the potentially more 

substantial changes that are required to improve the quality of code delivered by engineers with less 

human capital. 

Our empirical results show that knowledge use is related to improved quality performance for 

more dispersed teams; we do not see a similar effect on such teams with respect to project efficiency. 

Illustrating how dispersed teams can gain more value from knowledge use, a project manager noted, 

“When a team is spread out, then KM can be very beneficial. For example, the onshore team can go to 
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KNet to check a code review checklist instead of having to contact someone on the offshore team. This 

makes code reviews faster and more accurate.” Given that distributed teams typically operate in different 

time zones, codified knowledge resources create the opportunity for team members to generate a shared 

mutual understanding, such as with respect to the quality processes and checklists that can improve 

performance (Cramton 2001). The project manager’s perspective may suggest why we see an effect for 

quality but not efficiency, as well. The mutual knowledge problem may create more issues for dispersed 

teams regarding quality performance than concerning project efficiency. Quality requires integration 

across multiple parts of a project in a way that efficiency may not. Future work should investigate how 

dispersed teams process stored knowledge, to understand this all in more detail. 

Finally, we find that team knowledge use is related to improved project efficiency and quality for 

teams completing more complex work (at a 10% significance level for project efficiency). As project 

complexity grows, the number of problems to solve may grow, too, due to the expanding number of 

interactions within the project (Simon 1962). Knowledge use may not only speed the cycles of problem 

solving for individual problems, but also create the opportunity to reuse discovered best practices 

repeatedly, as similar classes of problems arise. Additionally, it may enable individuals to restructure 

work (e.g., through architectural simplification) in a manner that improves performance.   

In practice, teams draw on not only codified knowledge, but also tacit knowledge from within and 

outside the team (Nonaka 1994; Nonaka and Takeuchi 1995). In this paper, we focus on the use of 

codified knowledge to gain deep insight into how knowledge use is translated into project performance. 

Given that we rely on archival data as opposed to surveys, we have limited information on team 

members’ tacit knowledge behaviors. Though we acknowledge the limitation of not measuring both tacit 

and codified knowledge behaviors, we argue that an examination of the effect of codified knowledge use 

on performance is supported by Haas and Hansen’s (2007) finding that different types of knowledge are 

not substitutes for one another. This suggests that teams also may differ in the ways they use tacit 

knowledge, but variation in the use of codified knowledge will have distinct performance effects. As a 

robustness check on this perspective, we investigate whether codified knowledge use and team familiarity 
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(a source of tacit knowledge) are substitutes for one another with respect to team performance.  

Prior work finds that team familiarity may aid project outcomes due to the tacit coordination 

system that is developed within the team (Wegner 1987; Weick and Roberts 1993; Lewis et al. 2005). In 

Table 3, we add the interaction of team familiarity and team codified use (after standardizing team 

familiarity) to our existing model to examine this question. With respect to both project efficiency and 

project quality, we see that the interaction term is not statistically significant. This lends support to the 

view that the different types of knowledge are not substitutes for one another because high levels of team 

familiarity do not correspond with the lower value of codified knowledge use for team performance. 

Nevertheless, this remains an open area for future research. 

****************************INSERT TABLE 3 HERE**************************** 

One area inviting further exploration is how concentration of team use interacts with team 

conditions to affect performance. This investigation will likely require going beyond the interaction of 

concentration and team characteristics to include considerations of more detailed patterns of distribution 

of knowledge use. For example, to examine the joint effect of concentration and geographic dispersion, 

patterns of use by subgroups within each location would be valuable to examine (c.f., O'Leary and 

Mortensen 2010). More generally, future work should seek to unpack the effects of divide-and-conquer 

and share-and-share-alike strategies, based on the conditions faced by teams. 

Our findings also suggest that knowledge stored and disseminated through information 

technology may be a source of organizational learning (albeit one subject to contingencies). An 

organization is said to learn when organizational actions are improved in response to an increase in 

knowledge (Garvin 2000; Edmondson 2002). Consider, for example, a situation where a work team 

discovers a new way to execute a core process. The team has created strategically valuable new 

knowledge, and to the extent that the team reflectively adopts the new process, the team has learned. We 

can then ask whether the organization itself has learned. By one narrow definition, wherein organizational 

learning is recognized when new knowledge is created and improves action somewhere in the 

organization, the organization has learned. By a broader definition of organizational learning, however, 
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the organization has not learned until that piece of knowledge affects how work is done widely enough to 

be impactful at the organizational level.   

Given the variation in learning and knowledge capabilities among work units, and the importance 

of widespread adoption of valuable knowledge in order for an organization as a whole to have 

recognizable improvement, how can an organization actively manage wide-scale learning? A formal 

mechanism through which organizations might actively manage wide-scale learning is through 

implementation of an information technology system like the one used at Wipro. In order for knowledge 

contained in the system to be a source of organizational learning, it needs to widely affect the way work is 

done. This paper provides insight into the process whereby knowledge is actively brought into varied 

team contexts; future research could explore how certain pieces of knowledge stored in a knowledge 

repository influence organization-wide performance.  

6. Conclusion 

Improving knowledge worker productivity is a key managerial challenge of the twenty-first 

century (Drucker 1999; Haas and Hansen 2007). This paper addresses this challenge by examining team 

use of stored organizational knowledge and taking a group-level perspective on how characteristics of the 

task and team affect the relationship between knowledge use and team performance.  Our findings offer 

insight into how organizational knowledge can improve knowledge-worker productivity and help build 

organizational capabilities.   

This paper makes several contributions to the study of knowledge, teams, and knowledge-work 

productivity. First, we use our fine-grained, objective data to show that stored organizational knowledge 

use has a positive effect on project efficiency, if not project quality. Despite significant industry 

investment in knowledge management systems (Davenport and Prusak 1998; Hansen, Nohria and Tierney 

1999), a large-scale archival study of these systems’ value has been, to the best of our knowledge, 

nonexistent (Alavi and Leidner 1999; 2001). Additionally, in examining their use, we consider not only 

the mean knowledge use within a team, but also how that use is concentrated. We find that concentration 
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has opposite effects, whereby it helps improve project efficiency but is related to worse project quality. 

Second, we employ a group-level perspective to investigate the relationship between knowledge use and 

team performance. By examining team characteristics such as members’ geographic dispersion, team 

human capital, and task complexity, we find that teams whose initial conditions suggest a greater 

opportunity to benefit from the organization’s stored knowledge do indeed benefit more than other teams.    

These findings begin to provide insight into the microfoundations of organizational capabilities 

(Helfat 2000). In many knowledge-based organizations such as the one we studied, project work 

constitutes the primary output for customers (Ethiraj et al. 2005; Edmondson and Nembhard 2009). We 

offer insight into how an organizational-level practice (e.g., creating an organizational knowledge 

repository) helps build the project management capability of the organization. Finally, our work suggests 

a managerial lever by identifying conditions under which stored knowledge use can best be converted into 

performance. Using this lever may help to build an operations-based competitive advantage.  



Using What We Know: Turning Organizational Knowledge into Team Performance 

 - 27 - 

7. References 

Aiken, L. S. and S. G. West (1991). Multiple Regression: Testing and Interpreting Interactions. Thousand 

Oaks, CA, Sage Publications. 

Alavi, M. and D. E. Leidner (1999). "Knowledge management systems: Issues, challenges, and benefits." 

Communications of the AIS 1(2): 1-10. 

Alavi, M. and D. E. Leidner (2001). "Review:  Knowledge Management and Knowlege Management 

Systems:  Conceptual Foundations and Research Issues " Mis Quarterly 25(1): 107-136. 

Argote, L. (1999). Organizational Learning: Creating, Retaining, and Transferring Knowledge. Boston, 

Kluwer Academic. 

Argote, L., B. McEvily and R. Reagans (2003). "Managing knowledge in organizations: An integrative 

framework and review of emerging themes." Management Sci. 49(4): 571-582. 

Argote, L. and E. Miron-Spektor (2010). "Organizational learning: From experience to knowledge." 

Organ. Sci. 

Arora, A., V. S. Arunachalam, J. Asundi and R. Fernandes (2001). "The Indian software services 

industry." Research Policy 30(8): 1267-1287. 

Arora, A. and A. Gambardella (2005). From Underdogs to Tigers: The Rise and Growth of the Software 

Industry in Brazil, China, India, Ireland, and Israel. London, Oxford University Press. 

Arrow, H. and J. E. McGrath (1995). Membership dynamics in groups at work: A theoretical framework. 

Research in Organizational Behavior. B. Staw and L. Cummings. Greenwich, CT, JAI. 17: 373-

411. 

Banerjee, A. V. and E. Duflo (2000). "Reputation effects and the limits of contracting: A study of the 

Indian software industry." Quart. J. of Econ. 115(3): 989-1017. 

Banker, R. D. and C. F. Kemerer (1989). "Scale economies in new software development." IEEE 

Transactions on Software Engineering 15(10): 1199-1206. 

Bock, G. W., R. Sabherwal and Z. J. Qian (2008). "The Effect of Social Context on the Success of 

Knowledge Repository Systems." IEEE Transactions on Eng. Mgmt. 55(4): 536-551. 

Bock, G. W., R. W. Zmud, Y. G. Kim and J. N. Lee (2005). "Behavioral intention formation in 

knowledge sharing: Examining the roles of extrinsic motivators, social-psychological forces, and 

organizational climate." Mis Quarterly 29(1): 87-111. 

Boehm, B. (1981). Software Engineering Economics. New York, Prentice Hall. 

Boh, W. F., S. A. Slaughter and J. A. Espinosa (2007). "Learning from experience in software 

development: A multilevel analysis." Management Sci. 53(8): 1315-1331. 

Bresman, H. (2010). "External learning activities and team performance: A multimethod field study." 

Organ. Sci. 21(1): 81-96. 



Using What We Know: Turning Organizational Knowledge into Team Performance 

 - 28 - 

Buckland, M. K. and D. Florian (1991). "Expertise, task complexity, and artificial-intelligence - A 

conceptual-framework." J. of the American Society for Information Sci. 42(9): 635-643. 

Burns, T. and G. M. Stalker (1961). The Management of Innovation. [London], Tavistock Publications. 

Cabrera, A. and E. F. Cabrera (2002). "Knowledge-sharing dilemmas." Organ. Studies 23(5): 687-710. 

Cameron, A. C. and P. K. Trivedi (1998). Regression Analysis of Count Data. New York, Cambridge 

University Press. 

Cohen, S. G. and D. E. Bailey (1997). "What makes teams work: Group effectiveness research from the 

shop floor to the executive suite." J. of Management 23(3): 239-290. 

Cramton, C. D. (2001). "The mutual knowledge problem and its consequences for dispersed 

collaboration." Organ. Sci. 12(3): 346. 

Cummings, J. N., J. A. Espinosa and C. K. Pickering (2009). "Crossing spatial and temporal boundaries in 

globally distributed projects: A relational model of coordination delay." Info. Systems Res. 20(3): 

420-439. 

Davenport, T. H., D. W. De Long and M. C. Beers (1998). "Successful knowledge management projects." 

Sloan Management Review 39(2): 43-+. 

Davenport, T. H. and L. Prusak (1998). Working Knowledge: How Organizations Manage What They 

Know. Boston, Harvard Business School Press. 

Drucker, P. F. (1999). "Knowledge-worker productivity: The biggest challenge." California Management 

Review 41(2): 79–94. 

Edmondson, A. (1999). "Psychological safety and learning behavior in work teams." Admin. Sci. Quart. 

44(2): 350-383. 

Edmondson, A. C. (2002). "The local and variegated nature of learning in organizations: A group-level 

perspective." Organ. Sci. 13(2): 128. 

Edmondson, A. C. and I. A. Nembhard (2009). "Product development and learning in project teams: The 

challenges are the benefits." J. of Product Innovation Management 26(2): 123-138. 

Edmondson, A. C., A. Winslow, R. Bohmer and G. P. Pisano (2003). "Learning how and learning what: 

Effects of tacit and codified knowledge on performance improvement following technology 

adoption." Decision Sciences 34(2): 197-223. 

Espinosa, J. A., S. A. Slaughter, R. E. Kraut and J. D. Herbsleb (2007). "Familiarity, complexity, and 

team performance in geographically distributed software development." Organ. Sci. 18(4): 613-

630. 

Ethiraj, S. K., P. Kale, M. S. Krishnan and J. V. Singh (2005). "Where do capabilities come from and how 

do they matter? A study in the software services industry." Strategic Management J. 26(1): 25-45. 

Faraj, S. and L. Sproull (2000). "Coordinating expertise in software development teams." Management 

Sci. 46(12): 1554-1568. 



Using What We Know: Turning Organizational Knowledge into Team Performance 

 - 29 - 

Garud, R. (1997). On the distinction between know-how, know-what and know-why. Advances in 

Strategic Management. A. Huff and J. Walsh. Greenwich, CT, JAI Press. 14: 81-101. 

Garud, R. and A. Kumaraswamy (2005). "Vicious and virtuous circles in the management of knowledge: 

The case of Infosys Technologies." Mis Quarterly 29(1): 9-33. 

Garvin, D. A. (2000). Learning in Action. Boston, MA, Harvard Business School Press. 

Gibson, C. B. and S. G. Cohen (2003). Virtual Teams That Work. San Francisco, Jossey-Bass. 

Gibson, C. B. and J. L. Gibbs (2006). "Unpacking the concept of virtuality: The effects of geographic 

dispersion, electronic dependence, dynamic structure, and national diversity on team innovation." 

Admin. Sci. Quart. 51(3): 451-495. 

Greene, W. H. (2003). Econometric Analysis. Upper Saddle River, N.J., Prentice Hall. 

Guinan, P. J., J. G. Cooprider and S. Faraj (1998). "Enabling software development team performance 

during requirements definition: A behavioral versus technical approach." Information Systems 

Research 9(2): 101-125. 

Haas, M. R. (2006). "Knowledge gathering, team capabilities, and project performance in challenging 

work environments." Management Science 52(8): 1170-1184. 

Haas, M. R. and M. T. Hansen (2005). "When using knowledge can hurt performance: The value of 

organizational capabilities in a management consulting company." Strategic Management J. 

26(1): 1-24. 

Haas, M. R. and M. T. Hansen (2007). "Different knowledge, different benefits: Toward a productivity 

perspective on knowledge sharing in organizations." Strategic Management Journal 28(11): 

1133-1153. 

Hackman, J. R. (2002). Leading Teams: Setting the Stage for Great Performances. Boston, HBS Press. 

Hackman, J. R. and G. R. Oldham (1980). Work Redesign. Reading, MA, Addison-Wesley. 

Hansen, M. T. and M. R. Haas (2001). "Competing for attention in knowledge markets: Electronic 

document dissemination in a management consulting company." Admin. Sci. Quart. 46(1): 1-28. 

Hansen, M. T., N. Nohria and T. Tierney (1999). "What's your strategy for managing knowledge?" 

Harvard Business Rev. 77(2): 106-16. 

Harrison, D. A. and K. J. Klein (2007). "What's the difference? Diversity constructs as separation, variety, 

or disparity in organizations." Acad. of Management Rev. 32(4): 1199-1228. 

Heath, C. and N. Staudenmayer (2000). Coordination neglect: How lay theories of organizing complicate 

coordination in organizations. Research in Organizational Behavior. B. M. Staw and R. I. Sutton. 

Helfat, C. E. (2000). "Guest editor's introduction to the special issue: The evolution of firm capabilities." 

Strategic Management J. 21(10/11): 955-959. 

Hill, C. W. L. and S. F. Matusik (1998). "The Utilization Of Contingent Work, Knowledge Creation, and 

Competitive Advantage." Academy of Management Review 23(4): 680-697. 



Using What We Know: Turning Organizational Knowledge into Team Performance 

 - 30 - 

Hinds, P. and S. Kiesler (2002). Distributed Work. Boston, MIT Press. 

Hinds, P. J. and D. E. Bailey (2003). "Out of sight, out of sync: Understanding conflict in distributed 

teams." Organ. Sci. 14(6): 615-632. 

Hinds, P. J. and M. Mortensen (2005). "Understanding conflict in geographically distributed teams: The 

moderating effects of shared identity, shared context, and spontaneous communication." Organ. 

Sci. 16(3): 290-307. 

Hofmann, D. A., Z. Lei and A. M. Grant (2009). "Seeking help in the shadow of doubt: The sensemaking 

processes underlying how nurses decide whom to ask for advice." J. of Applied Psychology 94(5): 

1261-1274. 

Huckman, R. S., B. R. Staats and D. M. Upton (2009). "Team familiarity, role experience, and 

performance: Evidence from Indian software services." Management Sci. 55(1): 85-100. 

Jarvenpaa, S. L. and D. E. Leidner (1999). "Communication and trust in global virtual teams." 

Organization Science 10(6): 791-815. 

Kankanhalli, A., B. C. Y. Tan and K. K. Wei (2005). "Understanding seeking from electronic knowledge 

repositories: An empirical study." J. Am. Soc. Inf. Sci. Technol. 56(11): 1156-1166. 

Leonardi, P. M. (2007). "Activating the informational capabilities of information technology for 

organizational change." Organ. Sci. 18(5): 813-831. 

Lewis, K., D. Lange and L. Gillis (2005). "Transactive Memory Systems, learning, and learning transfer." 

Organization Science 16(6): 581-598. 

Low, G. C. and D. R. Jeffery (1990). "Function points in the estimation and evaluation of the software 

process." Software Engineering, IEEE Transactions on 16(1): 64-71. 

MacCormack, A., R. Verganti and M. Iansiti (2001). "Developing products on "Internet time": The 

anatomy of a flexible development process." Management Sci. 47(1): 133-150. 

Monteverde, K. (1995). "Technical dialog as an incentive for vertical integration in the semiconductor 

industry." Management Sci. 41(10): 1624-1638. 

Moore, S. (2006). "IT services paradigm shift drives continued Indian provider success." Forrester 

Research, Inc.  Retrieved July 16, 2007. 

Murphy, J. and J. Hackbush. (2007). "The knowledge management spending report, 2007–2008." AMR 

Research  Retrieved August 17, 2010. 

Narayanan, S., S. Balasubramanian and J. M. Swaminathan (2009). "A matter of balance: Specialization, 

task variety, and individual learning in a software maintenance environment." Management Sci. 

55(11): 1861-1876. 

NASSCOM. (2010). "NASSCOM Industry Trends."   Retrieved July 26, 2010sc, from 

http://www.nasscom.in/custompages/Hewittstudy/. 

Nonaka, I. (1994). "A dynamic theory of organizational knowledge creation." Organ. Sci. 5(1): 14-37. 

http://www.nasscom.in/custompages/Hewittstudy/


Using What We Know: Turning Organizational Knowledge into Team Performance 

 - 31 - 

Nonaka, I. and H. Takeuchi (1995). The Knowledge-Creating Company: How Japanese Companies 

Create the Dynamics of Innovation. New York, Oxford University Press. 

O'Leary, M. B. and J. N. Cummings (2007). "The spatial, temporal, and configurational characteristics of 

geographic dispersion in teams." MIS Quart. 31(3): 433-452. 

O'Leary, M. B. and M. Mortensen (2010). "Go (con)figure: Subgroups, imbalance, and isolates in 

geographically dispersed teams." Organ. Sci. 21(1): 115-131. 

Pich, M. T., C. H. Loch and A. d. Meyer (2002). "On uncertainty, ambiguity, and complexity in project 

management." Management Sci. 48(8): 1008-1023. 

Reagans, R., L. Argote and D. Brooks (2005). "Individual experience and experience working together: 

Predicting learning rates from knowing who knows what and knowing how to work together." 

Management Sci. 51(6): 869-881. 

Ren, Y. Q., K. M. Carley and L. Argote (2006). "The contingent effects of transactive memory: When is 

it more beneficial to know what others know?" Management Science 52(5): 671-682. 

Simon, H. A. (1962). "The architecture of complexity." Proceedings of the American Philosophical 

Society 106(6): 467-482. 

Spender, J. C. and R. M. Grant (1996). "Knowledge and the firm: Overview." Strategic Management J. 

17: 5-9. 

Staats, B. R., D. J. Brunner and D. M. Upton (Forthcoming). "Lean principles, learning, and knowledge 

work: Evidence from a software services provider." J. of Oper. Management. 

Sutton, R. I. and D. M. Rousseau (1979). "Structure, technology, and dependence on a parent organization 

- organizational and environmental correlated of individual-responses " Journal of Applied 

Psychology 64(6): 675-687. 

Szulanski, G. (1996). "Exploring internal stickiness: Impediments to the transfer of best practice within 

the firm." Strategic Management Journal 17: 27-43. 

Tushman, M. L. and R. Katz (1980). "External Communication and Project Performance - An 

Investigation into the Role of Gatekeepers." Management Science 26(11): 1071-1085. 

Wegner, D. M. (1987). Transactive memory: A contemporary analysis of the group mind. Theories of 

Group Behavior. G. Mullen and G. Goethals. New York, Springer-Verlag: 185-208. 

Weick, K. E. and K. H. Roberts (1993). "Collective mind in organizations: Heedful interrelating on flight 

decks." Admin. Sci. Quart. 38(3): 357-381. 

Winter, S. (1987). Knowledge and competence as strategic assets. The Competitive Challenge: Strategies 

for Industrial Innovation and Renewal. D. J. Teece. Cambridge, MA, Ballinger: 159-184. 

Wipro. (2010). "Wipro Technologies: Winner of the Global MAKE Award 2009."   Retrieved June 14, 

2010, from http://www.wipro.com/corporate/media/newsdetail.aspx?id=1295. 

Zellmer-Bruhn, M. and C. Gibson (2006). "Multinational organization context: Implications for team 

learning and performance." Acad. of Management J. 49(3): 501-518. 

http://www.wipro.com/corporate/media/newsdetail.aspx?id=1295


Using What We Know: Turning Organizational Knowledge into Team Performance 

 - 32 - 

8. Figures and Tables 

 

 

 

   
a. Mean team knowledge use and role experience. 

 

b. Mean team knowledge use and complexity. 
 

Figure 1.  Plots of the interaction effects on effort deviation.   

 

   

 

 

   
a. Mean team knowledge use and teamgeographic 

dispersion. 
 b. Mean team knowledge use and complexity. 

 
 

Figure 2.  Plots of the interaction effects on defects.   
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Table 1.  Summary statistics and correlation table of variables of interest 

(n= 330, except for post-delivery defects, where n = 255). 

 

 
 

 

 

Variable Mean σ 1 2 3 4 5 6 7 8 9 10 11

1. Effort Deviation -5.27 11.02

2. Defects 13.30 73.26 0.06

3. Mean Team Knowledge Use
a 5.64 3.54 0.04 0.05

4. Concentration of Team Knowledge Use
a 0.25 0.26 -0.21 -0.07 -0.15

5. Team Geographic Dispersion
a 0.14 0.14 -0.18 0.03 -0.09 -0.08

6. Team Human Capital
a 1.64 0.80 -0.01 0.04 0.02 -0.07 0.04

7. Project Complexity
a 3.15 1.87 0.03 0.01 0.18 -0.14 -0.05 0.01

8. Team Familiarity
a 0.38 0.77 -0.10 -0.07 0.04 -0.05 0.12 0.17 -0.04

9. Estimated Effort 8.87 1.00 0.08 0.22 0.18 -0.39 0.12 -0.04 0.27 -0.19

10. Max Team Size 3.05 0.80 0.11 0.17 0.04 -0.48 0.06 0.03 0.15 -0.01 0.54

11. Estimated Duration 5.45 0.61 0.17 0.14 0.27 -0.24 0.07 -0.19 0.20 -0.21 0.62 0.33

12. Contract Type 0.46 0.50 -0.24 -0.07 -0.12 0.08 0.04 0.05 0.00 -0.10 0.05 -0.13 -0.04

Note.  Bold denotes significance of less than 5%.  
a
 In models this variable is standardized by subtracting the mean and dividing by the standard deviation.  Values here are before 

standardization.
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Table 2.  Summary results of the regression of effort deviation and post-delivery defects on mean team 

knowledge use (n = 330 and 255, respectively). 

 

 

(1) (2) (3) (4)

-1.410** -1.405** -0.068 -0.122

(0.661) (0.694) (0.103) (0.112)

-2.114*** -2.103*** 0.340*** 0.265**

(0.747) (0.745) (0.117) (0.118)

0.012 -0.276**

(0.694) (0.120)

1.084** 0.014

(0.536) (0.095)

-1.211* -0.210**

(0.639) (0.100)

-2.036*** -1.863** -0.005 -0.049

(0.769) (0.771) (0.108) (0.115)

0.397 0.504 0.022 0.026

(0.656) (0.651) (0.099) (0.102)

-0.167 -0.443 0.146 0.112

(0.661) (0.674) (0.112) (0.118)

-1.979** -1.908** -0.391* -0.439**

(0.967) (0.961) (0.213) (0.217)

-0.325 -0.403 0.182 0.180

(0.954) (0.947) (0.146) (0.154)

-2.010* -1.902* 0.080 0.061

(1.093) (1.096) (0.168) (0.176)

4.297*** 4.728*** -0.039 -0.034

(1.511) (1.504) (0.240) (0.235)

-2.908* -2.254 0.144 0.110

(1.679) (1.684) (0.240) (0.244)

-17.064** -18.963** -3.109** -3.042**

(7.936) (7.889) (1.279) (1.274)

330 330 255 255

0.169 0.195 -373.5 -367.9

F Statistic / Wald chi-squared 2.517*** 2.573*** 27.78* 38.40**

a
 Variable is standardized by subtracting the mean and dividing by the standard deviation.

Concentration of Team                    

Knowledge Use
a

Mean Team Knowledge Use × 

Team Human Capital

Estimated Effort

Estimated Duration

Team Human Capital
a

Team Geographic Dispersion
a

Dep Variable: Effort           

Deviation

Max Team Size

Mean Team Knowledge Use × 

Project Complexity

Team Familiarity
a

Notes. *, ** and *** denote signficance at the 10%, 5% and 1% levels, respectively.   Effort deviation models are GLS fixed-

effects models with heteroskedasticity robust standard errors, clustered on the customer.  Defect models are conditional fixed 

effects negative binomial regression models that condition on the customer.  All models include, but results are not shown for 

the following variables: number of languages, start year, software language, and number of technologies.  

Dep Variable: Defects

Mean Team Knowledge Use
a

Mean Team Knowledge Use × 

Team Geographic Dispersion

Project Complexity
a

Overall R
2 

/ Log-likelihood

Observations

Constant

Contract Type
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Table 3.  Summary results of the regression of effort deviation and post-delivery defects on the 

interaction of mean team knowledge use and team familiarity (n = 330 and 255, respectively). 

 

 

Dep Variable:                                                                                   

Effort Deviation

Dep Variable:                                                          

Defects

(1) (2)

-1.392** -0.108

(0.696) (0.113)

-2.058*** 0.271**

(0.752) (0.118)

-0.003 -0.282**

(0.695) (0.122)

1.087** 0.007

(0.537) (0.097)

-1.231* -0.225**

(0.642) (0.101)

0.462 0.172

(0.929) (0.173)

-1.834** -0.045

(0.774) (0.116)

0.526 0.037

(0.654) (0.103)

-0.423 0.105

(0.676) (0.118)

-1.416* -0.285*

(0.746) (0.166)

-0.397 0.191

(0.949) (0.154)

-1.873* 0.070

(1.099) (0.178)

4.722*** -0.039

(1.506) (0.236)

-2.235 0.103

(1.687) (0.244)

-19.819** -3.308***

(7.814) (1.257)

330 255

0.196 -367.4

F Statistic / Wald chi-squared 2.464*** 39.32**

a
 Variable is standardized by subtracting the mean and dividing by the standard deviation.

Team Familiarity
a

Estimated Effort

Mean Team Knowledge Use
a

Concentration of Team                    

Knowledge Use
a

Mean Team Knowledge Use × Team 

Geographic Dispersion

Mean Team Knowledge Use × Team 

Human Capital

Mean Team Knowledge Use × 

Project Complexity

Team Geographic Dispersion
a

Team Human Capital
a

Notes. *, ** and *** denote signficance at the 10%, 5% and 1% levels, respectively.   Effort deviation models are GLS fixed-

effects models with heteroskedasticity robust standard errors, clustered on the customer.  Defect models are conditional fixed 

effects negative binomial regression models that condition on the customer.  All models include, but results are not shown for 

the following variables: number of languages, start year, software language, and number of technologies.  

Mean Team Knowledge Use × Team 

Familiarity

Max Team Size

Estimated Duration

Contract Type

Constant

Observations

Overall R
2 

/ Log-likelihood

Project Complexity
a


