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ABSTRACT

We empirically investigate the performance effect of team-specific human capital in
highly interactive teams. Based on the tenets of the resource-based view of the firm
and on the ideas of typical learning functions, we hypothesize that team members’
shared experience in working together have a positive effect on team performance,
but at diminishing rates. When we hold constant a team’s stock of general human cap-
ital and other potential drivers, we find support for this prediction. We also discuss the
implications concerning investment decisions into human capital as well as the trans-
ferability of our findings to other contexts.

JEL-Classification: C12,C23, M54.

Keywords: Human Capital; Learning; Resouce-Based View of the Firm; Team Perfor-
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1 INTRODUCTION

In this paper, we empirically investigate the question of whether a team’s shared experi-
ence, i.e., its stock of team-specific human capital, as an intangible and unobservable
resource that has a positive effect on team output. Scholars who quantify specific human
capital use measures such as tenure (see, e.g., Sandell and Shapiro (1980); Berman, Down,
and Hill (2002)) or qualitative survey data about various organizational factors (see, e.g.,
Hansen and Wernerfelt (1989)). In contrast, we measure team-specific human capital by
the actual number of deployments for the current team in a competitive context. We argue
that our proxy measure better reflects the members’ cumulative experience in cooperating
than does pure tenure. Unlike other papers, we distinguish between the separate effects of
specific and general human capital on performance. As our proxy measure for the team’s
stock of general human capital, we use estimates of the team members market potential.
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These estimates are primarily driven by general components of human capital. Using
panel data of 25 different soccer teams in the German Bundesliga, with a total of 3,672
match observations, our empirical analysis is based on a larger sample than that used by
any other related study. Thus, we believe that our paper can make a unique contribution
to the empirical literature relating specific human capital to team performance.

2 CoNCEPTUAL FRAMEWORK AND HYPOTHESES
2.1 Is SpeciFic HumAN CAPITAL VALUABLE?

In the following section, we first examine whether team-specific human capital qualifies
as a critical resource for achieving a sustained competitive advantage. According to the
resource-based view, a critical resource must add value to the firm, it must be rare, it must
be inimitable and it must not be substitutable by an alternative resource (Barney (1991)).
Here, we discuss the four criteria individually.

Specific human capital describes the skills, experiences, and knowledge that are useful
only to a single employer or industry, but general human capital, such as literacy or basic
computer skills, is freely transferable because it is useful to several employers (Becker
1964)). Williamson (1985) notes that specific human capital generates a quasi-rent.
Generally, a quasi-rent refers to the difference between the productivity in the current
deployment and the second-best alternative. Thus, the degree of specificity corresponds
to the scale of the quasi-rent. In the case of general human capital, there is no quasi-rent.
According to Williamson (1975), the main reason why specific human capital is lost when
the employer changes is that its components are idiosyncratic. Both Becker (1962) and
Williamson (1975) emphasize that idiosyncrasies are acquired in a continuous learning-
by-doing process and, thus, depend on the duration of the transaction relationship.

Sandell and Shapiro (1980) investigate the impact that young women’s ex ante preferences
for future labor force attachment have on their human capital accumulation and pay.
The authors use years of labor market experience as a proxy variable for general human
capital and years of tenure with the current employer as a proxy variable for specific
human capital. They find that continuing gender differentials in job tenure and in cumu-
lative work experience explain a large part of the gender differential in earnings, and that
women’s relative earnings increase when their work experience and job tenure increase.
Sandell and Shapiro do not directly investigate productivity effects, but the wage growth
among young women is at least indicative of a productivity increase.

A few empirical studies attempt to measurably isolate the productivity effect of specific
human. Hansen and Wernerfelt (1989) investigate the relative explanatory power of
economic and organizational factors in explaining interfirm differences in profit rates.
As a proxy measure for firm-specific resources, they utilize a questionnaire (Survey of
Organizations, SOO) that captures many dimensions of organizational factors, such
as decision-making practices, goal emphasis, and job design, as well as the characteris-
tics of communication flow, the emphasis on human resources, and the organization of
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work. Their findings show that industry explains 19% of the variance in profit rates, but
that organizational characteristics, including specific human capital, are about twice as
important.

In their study on the impact of shared experience on the performance of basketball teams,
Berman, Down, and Hill (2002) use a weighted average of prior seasons for the current
team as a proxy variable for shared experience. They find that shared experience is a highly
significant determinant of team performance. In a team context in which each member’s
specific human capital is only valuable to the current team, the utility of this asset depends
on the stability of the workforce, i.e., the team members’ tenure.

Based on these arguments and findings, we argue that specific human capital can reason-
ably be assumed to be a valuable resource.

2.2 Is SpeciFic HumAN CAPITAL RARE?

Generally, we agree with Wright, McMahan, and McWilliams (1994), who argue that if
output depends to at least some extent on human capital, which allows for variance in
individual contributions, then these skills should be normally distributed in the popula-
tion. Hence, high-quality human resources should be rare. Moreover, the development of
both general and specific human capital requires investment in training, but only general
human capital is available through the market mechanism. In other words, there is by
definition no supply of specific human capital beyond the internal labor market, although
there should be demand because specific human capital adds value to the firm. These
properties support the description of specific human capital as rare.

2.3 CaN SpeciFic HumAN CAPITAL BE IMITATED?

The specific human capital generated in a continuous learning-by-doing-process is unlikely
to be imitated because to a large extent it is implicit in the process (Doeringer and Piore
(1971); Franck (1995)). Through cumulative experience, certain processes become so
internalized that their successful execution happens unconsciously and cannot be verbally
explained. The implicit character of specific human capital makes it all but impossible to
formalize (Lippman and Rumelt (1982)) and thus impedes imitation.

This idea applies to individual employees and even more to highly interactive teams that
are performing a common task. A team’s stock of specific human capital consists of a
socially complex interaction of implicit and noncodifiable skills. In the course of a mutual
learning-by-doing process, the team improves its ability to synchronize individual actions
according to each member’s responsibility. Hence, we follow Weick and Robert’s (1993)
concept of the collective mind representing the specific human capital that is collectively
held by a group of individuals. This asset is diffused among the team members, each of
whom has access to only a part of the overall stock of the team-specific human capital.
Thus, it is impossible to dissect the complexity of interactions in order to isolate individual
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contributions to team output (Wright, McMahan, and McWilliams (1994)). The fact that
in team production, the total output typically exceeds the sum of its members’ inputs
further complicates the problem of identifying critical resources (Alchian and Demsetz
(1972)). Even in team production processes that are openly observable to externals, there
is causal ambiguity concerning the reasons for superior performance (Reed and DeFillippi
(1990); Powell, Lovallo, and Caringal (2006)).

At the extreme, luring away the entire workforce of a competitor seems to be the only way
to circumvent both the causal ambiguity and the immobility of specific human capital, but
this approach neglects that a team’s effectiveness may be tightly coupled to other resources
of the firm (Wright, McMahan, and McWilliams (1994)). A team’s effectiveness may
further depend on relationships with other teams or on unique historical circumstances
(Alchian and Demsetz (1972)). Thus, specific human capital is safe from imitation. In all
likelihood, competitors are neither able to identify the source of competitive advantage,
nor able to copy the critical components of the specific human capital and the circum-
stances under which these work.

However, Porter (1985) argues that “... barriers to imitation are never insurmountable.”
If other teams could identify the source of competitive advantage and imitate it, then
the barriers to imitation would still be contingent on the cost of imitation. In the case of
specific human capital, imitation is costly, especially in terms of time. Therefore, scholars
of the resource-based view propose that high performance can be sustained for at least
some time

2.4 CAN SpeciFic HUMAN CAPITAL BE SUBSTITUTED?

Specific human capital by itself cannot give rise to sustained competitive advantage if
other resources can offset performance increments attributable to specific human capital.
To elaborate on the question of substitutability, we emphasize that the only resources that
can substitute for specific human capital are, in their own right, valuable, rare, inimi-
table, and non-substitutable. For example, a team’s additional investment in its stock of
general human capital or its application of a superior technology can erode the benefits
of a competitor team’s superior stock of specific human capital. However, neither factor
is capable of consistently substituting for specific human capital because these resources
are available for purchase in the marketplace. Their free imitability prevents them from
acting as a source of sustained competitive advantage (Wright, McMahan, and McWil-
liams (1994)). Hence, a team’s stock of specific human capital is unlikely to be substitut-
able because the requirements for a substitutive resource are difficult to meet.

In sum, our line of reasoning leads us to assume a positive relation between a team’s stock
of team-specific human capital and team performance.

Hypothesis 1:  There is a positive relation between a team’s stock of team-specific human
capital and team performance.
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2.5 LEARNING EFFECTS

The learning curve is a well-known phenomenon. As an organization gains experience,
organizational performance improves at a decreasing rate. Scholars have researched
learning curves extensively, and managers have often used learning curves for planning

purposes (Argote (1999)).

When members of a team accumulate specific human capital in a constant learning process
that facilitates their interaction, several theoretical arguments suggest that these learning
effects are subject to diminishing returns. Over the last 50 years, the phenomenon of
diminishing returns as a consequence of typical learning effects has also been documented
empirically (see Yelle (1979), and Dutton and Thomas (1984), for reviews). These authors’
main argument is that there is a limit to the returns of team-specific human capital and
that this limit is determined by the production technology. Team cooperation cannot
infinitely improve as the stock of team-specific human capital increases. Hence, there are
typical learning-curve effects. A newly composed team initially has great potential for
learning-based improvements, but the attainment of such improvements corresponds to
a reduction of the remaining learning potential. In line with theoretical arguments and
empirical findings, we assume that the relation between a team’s stock of team-specific
human capital and team performance is concave, not linear, in shape.

Hypothesis 2: 7he relation between team-specific human capital and team performance is
subject to diminishing returns. The positive performance effects of team-specific
human capital will decline as shared experience grows.

2.6 HETEROGENEITY OF TEAM-SPECIFIC HUMAN CAPITAL

Although a team’s total stock of team-specific human capital is central to our theoretical
predictions, the composition of team members in terms of their individual working expe-
rience with the team may also matter. One viewpoint is that the team’s composition
requires continuity for mutual learning processes to improve interaction and to induce
positive returns, especially if the successful accomplishment of complex team tasks requires
complementary skills. In performing conjunctive tasks, one member’s lack of certain skills
cannot be compensated by other team members’ superior skills (Kremer (1993)). This
argument suggests that a team should be homogeneous in terms of their members’ tenure.
The heterogeneity of specific human capital within a team may also create a distancing of
relationships between team members that impairs the exchange of information and thus
the quality of interaction (Ancona and Caldwell (1992)). In some instances, heterogeneity
may create distrust, because widely dissimilar group members may have different vocabu-
laries, paradigms, and even objectives.

Another viewpoint is that homogeneity may be counterproductive if there are too many
status-seeking members, because in such a case the team’s (implicit) hierarchy is insufhi-
ciently differentiated (Overbeck, Correll, and Park (2005); Groysberg, Polzer, and Elfen-
bein (2007)). Managers can find it fruitful to expose team members to new perspectives.
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From this viewpoint, the most successful teams may consist of a combination of expe-
rienced members who possess a lot of team-specific human capital and new members
who supply fresh ideas. Also, the introduction of new team members may circumvent
free-riding tendencies and productively increase competition within the team (see, e.g.,
Alchian and Demsetz (1972); Holmstrom (1982)).

As with these contradictory perspectives, the empirical findings have been mixed. Some
studies show a negative relation between tenure heterogeneity and different performance
measures, such as innovation (O’Reilly and Flatt (1989)), adaptive change in a sample
of electronics firms (O’Reilly, Snyder, and Boothe (1993)), and informal communica-
tion within the team (Smith et al. (1994)). Berman, Down, and Hill (2002) find no
significant relation between tenure heterogeneity and team performance in professional
basketball. Using data from the airline industry, Hambrick, Cho, and Chen (1996) find
evidence of a positive link between tenure heterogeneity and two measures of perfor-
mance. Despite the inconsistent theoretical predictions and inconclusive empirical results,
we expect heterogeneity in team-specific human capital to be harmful, given the high
degree of team members’ interactivity in the production process of a soccer match. Hence,
we assume that the heterogeneity of team-specific human capital has a negative effect on
team performance.

Hypothesis 3: There is a negative relation between the heterogeneity of team-specific human
capital and team performance.

3 METHODS

To test our hypotheses, we study a large panel of match-level data of teams that play in the
highest German soccer league, the Bundeslign. We agree with Kahn (2000) that the sports
business is an ideal labor market laboratory. Due to the frequency and regularity of athletic
events, large and reliable data sets that contain accurate measures of individual and team
performance are readily available. Further, unlike in many other industries, hypotheses
may be tested in relatively controlled field environments. Competing teams in any sport
tend to have similar organizational structures and pursue similar or identical objectives,
and the production process is clearly defined by a detailed catalogue of rules of the game,
which are enforced by independent referees (Koning (2003)). We argue that soccer offers
an exceptionally suitable platform for investigating the impact of a team’s stock of specific
knowledge on team performance.

Unlike sports in which team productivity depends on disjunctive tasks (e.g., baseball),
the output of a soccer team is clearly driven by the interaction of its members’ conjunc-
tive tasks. An offense player will be unlikely to score if his teammates do not support
him with strategic passes. Similarly, a defender can hardly avoid conceding a goal if his
team’s midfielders constantly make misplaced passes (Franck and Niiesch (2010)). Also,
the different tactical positions are not as narrowly circumscribed as in, e.g., baseball or
American football (Katz (2001)). In soccer, each player acts mostly according to the
responsibilities of his tactical position and interacts mainly with players of adjacent tactical
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positions. However, depending on the situation, any player can get involved in offense or
defense and may interact with any other team member.

The required interaction of specialized but relatively flexible tactical roles, combined with
the speed of the game, makes team-specific human capital critical in professional soccer.
When there is no time to verbally coordinate individual actions, the players need to have
the ability to cooperate almost intuitively if they are to collaborate efficiently. When we
think of a player who wants to pass the ball to a teammate the passer has to anticipate
where the receiving player is going to run, and equally, the latter has to predict where the
passer is going to kick the ball. Simultaneously, both players have to perceive and even
anticipate their opponents’ actions in order to adapt to them. In a professional soccer
match, for a team to be successful a countless number of these types of actions must be
conducted very quickly, leaving little time for explicit communication. The high interac-
tion level requires that teammates have shared experience in playing as a team. Although
in professional soccer the final team performance occurs in front of thousands of spec-
tators in the venue and is also televised, the implicit character of team-specific human
capital still creates causal ambiguity, which means that it is all but impossible for both the
team and its rival to determine what exactly generates superior performance (Reed and
DeFillippi (1990); Powell, Lovallo, and Caringal (2006)). Furthermore, the pool of poten-
tial substitute resources for team-specific human capital is limited because all competing
teams use identical technologies, as defined by the precise specification of the production
process of a soccer match.

3.1 SAMPLE

Our sample consists of a panel of 1,177 players. We recorded these players in 50,412
player-match-observations from the 2001/02 season to the 2006/07 season of the Bundes-
liga. From the player-martch data set, we aggregate the team’s average in team-specific
human capital and other team composition variables for 3,672 team-match-observations.
In each season, which begins in August and runs through May of the following year, each
of the league’s 18 teams plays each other team in one home and one away match, resulting
in 34 matches per team and per season. Due to the relegation of the three lowest-ranked
teams and the promotion of the three highest-ranked teams of the second Bundesliga at the
end of each season, our study sample comprises 25 teams. Most of the data we use in this
study are available on the Internet (www. fussballdaten.de). We obtained the players’ market
values from special editions of Kicker, the most prominent German soccer magazine.

3.2 DEPENDENT VARIABLE

Team performance. In a soccer match, team performance is always a relative outcome that
reflects the playing quality of one team compared to the opposing team. Each team’s
output is easily measurable, because the team that scores more goals than its opponent
wins three points and the losing team gets zero points. If both teams score an equal
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number of goals, then the game is counted a draw and both teams get one point. Within
a league, teams are ranked according to the sum of their points won. If two or more
teams have an equal number of points, then their relative positions are determined by the
difference between goals scored and goals received. Hence, each team has an incentive not
only to win the match, but also to do so with a goal difference that is as large as possible.
Because our data set allows investigation on the team-match level, we consider the goal
difference the best way to reflect the presence of a competitive advantage.

Additionally, we run an ordinary least squares (OLS) regression with the number of points
as dependent variable. We use OLS models rather than ordered probit and ordered logit
models with the final result (win, draw, loss) as the dependent variable because of the
incidental parameters problem. Unlike in the linear case, the non-linear ordered probit
and logit models do not estimate consistent coeflicients in models with fixed effects and
limited time periods (Verbeek (2008)).

3.3 INDEPENDENT VARIABLES

Team-specific human capital. It is difficult to accurately distinguish between specific
and general human capital because both are simultaneously developed and both can be
expected to influence a team’s performance. However, although a player’s team-specific
human capital is clearly expunged the moment he leaves his team, he does continu-
ously gain experience in the form of general human capital throughout his entire career,
regardless of the number of clubs he plays for. Therefore, we consider that the number of
previous appearances in league matches played for the current team is a reasonable proxy
of a player’s team-specific human capital. On the team-match level, we build the average
of this measure over all fielded players. The Appendix provides a sample calculation.

We also include the squared value of the variable to allow for the hypothesized concave
form of the relation between team-specific human capital and team performance.

Heterogeneity of team-specific human capiral. As a proxy variable for a team’s heterogeneity
in terms of team-specific human capital, we calculate the standard deviation of all fielded
players’ number of prior appearances for the current team on a team-match level!. We use
this variable to test hypothesis 3 and to gain further insight into the relation between the
heterogeneity of team-specific human capital and team performance.

3.4 CONTROL VARIABLES

Difference in general human capital. We control for a team’s stock of general human capital
because we question that a newly composed team, one with virtually no specific human
capital at all but with a lot of expensive superstars (i.e., a larger stock of general human

1 Our conceptualization is in line with Berman, Down, and Hill (2002), who also used the standard deviation to
measure team experience heterogeneity.
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capital), is likely to beat a team that has a great deal of experience playing together (i.e.,
a larger stock of team-specific human capital) but is comprised of unknown average
players.

We argue that a player’s general human capital can be approximated by our predicted
start-of-season market values. In the Bundesliga, clubs do not have to publish their players’
market values. However, Kicker began to publish respective proxies in the mid-1990s.
These proxy measures are likely to be consistent because the market values have been
estimated in a systematic manner for several years by largely unchanged editorial staff.
They have already been used in several empirical studies on the German soccer league (see
Lehmann and Weigand (1999); Swieter (2000); Forrest and Simmons (2002); Hiibl and
Swieter (2000); Littkemann and Kleist (2002); Haas, Kocher, and Sutter (2004); Franck
and Niiesch (2011a); Franck and Niiesch (2011b)).

A player’s performance is not only observable and transparent during the match, but also,
the training sessions are usually open to the public (Franck (1995)). With minimal infor-
mation asymmetries on a player’s capabilities, we expect the predicted market values to
adequately encompass all general human capital components. Since market values repre-
sent the price that another team is willing to pay for the services of a certain player, market
values should accurately reflect that player’s transferable general human capital. Market
values do not incorporate team-specific human capital because team-specific human
capital is by definition immobile. Forrest and Simmons (2002) show that in European
soccer, high market values clearly increase field success.

Following Depken (1999), we use the logarithm of estimated market values as a control
variable for the team’s stock of general human capital. Market values are expressed in
2003 Euros and are adjusted for inflation. Because the match is our unit of observation,
we can take the opposing team’s stock of general human capital into account to calcu-
late the teams’ relative advantage. We then take the logarithm of each team’s sum of its
fielded players’ estimated market values and then calculate the difference between the two
opposing teams.

Home advantage. To control for potential home field advantage, we include a dummy
variable that takes the value of one for a home match and zero for an away match.
Carmichael and Thomas (2005) show that home field factors, e.g., a dominant fan base
in the home stadium and familiarity effects, positively influence the effectiveness of the
home team.

We also control for unobserved time-constant heterogeneity by including both home
and away team fixed effects, and we use seasonal team fixed effects to account for poten-
tial time effects. Standard errors are White robust and clustered at the match-level to
account for potential error correlation between the two team observations of the same
match.
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3.5 ANALYSIS AND RESULTS

Table 1 presents descriptive statistics and correlations. The correlation matrix indicates
that there is a correlation above 0.9 among the independent variables only for our team-
specific human capital measure and its square with respective variance inflation factors
(VIFs) of above ten?. Despite the multicollinearity, we do not drop the squared terms
from our model, since the requirement of unbiased estimates is not necessarily violated.
High degrees of correlation between the independent variables are really no different from
using a small sample size; the variance of the coefficient estimates increases in both cases,
which may lead to statistical insignificance (Wooldridge (2003)). Further, we argue that
the squared term should not be omitted, because theoretical arguments and empirical
evidence support our predictions that the relation is concave in shape. Ignoring these
nonlinearities would lead to biased estimates.

Table 1: Variables, descriptive statistics, and pearson correlation coefficients

Variable Mean SD Min Max 1 2 3 4 5 6 7
1 Goal difference 0.00 1.83 -6 6 1.00

3 Points 138 132 0 3 087 1.00

4 Team-specific HC 61.28 19.15 1529 14029 0.13 0.13 1.00

5 Team-specific HC squared  4.12 2.64 023 1968 0.13 0.13 098 1.00

6 Heterogeneity of 0.55 0.19 0.15 133 0.11 0.10 0.79 0.77 1.00
team-specific HC (1072

7 Difference in general HC  0.00 067 -191 191 033 030 045 045 034 1.00

8 Home advantage 0.50 0.50 0 1 025 023 002 001 0.00 0.02 1.00

Notes: 3,672 observations (all matches played in the first German soccer league during six seasons, 2001/02
until 2006/07). The model also includes fixed effects for the home team, the away team and the season.

Table 2 shows the estimation results from the regression analyses. Based on the tenets of
the resource-based view of the firm, in hypothesis 1 we predict that team performance is
positively affected by the accumulation of team-specific human capital. Our data supports
this relation. The team average of prior appearances for the current team, which we use as
our proxy variable for a team’s stock of team-specific human capital, significantly increases
team performance in both specifications. Furthermore, in hypothesis 2 we hypothesize that
the performance increments are subject to diminishing returns due to typical learning
processes. Because the squared term of our team-specific human capital measure is signifi-
cantly negative, our results suggest that there is such a concave relation between a team’s

2 A common rule of thumb says that only VIFs above a value of ten may be a reason of concern (see Neter, Wasser-
mann, and Kutner (1989)).
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stock of team-specific human capital and team performance. Here again, the respective
coeflicients are not subject to a particular specification. Shared experience in working as a
team seems to matter even beyond the positive impacts of general human capital.

Table 2: The influence of team-specific human capital on team performance

Goal Difference Points
Explanatory variables (1) (2)
Team-specific HC 0.015* 0.013**
(0.008) (0.006)
Team-specific HC squared -0.112* -0.081*
(0.064) (0.047)
Heterogeneity of team-specific HC (1072) -0.286 -0.197
(0.255) (0.190)
Difference in general HC 0.400%** 0.196**
(0.143) (0.100)
Home advantage 0.888*** 0.612%**
(0.077) (0.056)
Home team fixed effects yes yes
Opposition team fixed effect yes yes
Seasonal fixed efffects yes yes
R? 0.20 0.17
Observations 3,672 3,672

Notes: Displayed are empirical results from an ordinary least squares (OLS) regression. Standard errors in
parentheses are heteroskedasticity robust and clustered at the matchlevel. Significance levels (two-tailed):
*10%, ** 5%; *** 1%.

Concerning the specification of the team-specific human capital variable, we could argue
that team-specific human capital is developed not only at the competition stage, but also
at the preparatory stage, which is seemingly not accounted for in the specification of the
team-specific human capital variable. At the preparatory stage, a continuous process of
exercising and training takes place in which all players on the roster are involved. However,
at the competition stage, only a limited number of players, usually those who are currently
considered to be most valuable to the team, are selected by their coach to perform for their
team. To check the robustness of our results, we calculate a model based on the players’
number of seasons with the current team, which also takes potential learning processes at
the preparatory stage into account. Nevertheless, the results are consistent with the findings
presented in Table 2.

Hypothesis 3 suggests that the heterogeneity of team-specific human capital might nega-
tively affect team performance. Although the coefficients are negative, they provide very little
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support for our prediction because they are consistently insignificant. The interpretation of
the insignificant effect is ambiguous, since there may either be no effect at all or both positive
and negative effects of heterogeneity in terms of team-specific human capital tend to cancel
each other out.

Looking at the control variables, we find that the difference between the opposing teams’ loga-
rithmic sum of estimated player market values influences team performance in a positive and
statistically significant way. This result confirms our expectation that a team’s performance in
soccer also depends on a team’s relative advantage in its stock of general human capital.

Moreover, we find evidence of a substantial home field advantage. All else equal, a team
scores approximately 0.9 goals more in a home match than in an away match.

4 DiscussioN AND CONCLUSION

In this paper, we empirically investigate if a team’s shared experience, i.c., its stock of
team-specific human capital, as an intangible and unobservable resource, affects team
output. In contrast to prior studies, we are able to measurably distinguish between the
performance effects of general and specific human capital components. We use a large
panel data set of professional soccer teams from the German Bundesliga as an example
of highly interactive teams. This sample makes it possible for us to examine how team-
specific human capital qualifies as a critical resource for achieving a competitive advan-
tage. According to the resource-based view, such a critical resource must add value to
the firm, it must be rare, it must be inimitable, and it must not be substitutable by an
alternative resource (Barney (1991)). Based on these tenets, we hypothesize a positive
relation between a team’s stock of team-specific human capital and team performance.
Our empirical investigation provides support for this prediction, indicating that team
members should generally be retained in the team. Furthermore, we show that the
relation between team-specific human capital and team performance is not linear in
shape, but instead is concave. This finding can be convincingly explained by learning
effects. These findings support the notion of team-specific human capital as constituting
a critical resource according to the resource-based view of the firm. As an intangible
resource, team-specific human capital is able to induce and, at least temporarily, sustain
a competitive advantage, because it is relatively safe from being imitated by competitors
or substituted by another resource.

We also find that team performance in soccer depends on the relative advantage in a team’s
stock of general human capital. This result is hardly surprising. However, in contrast to
team-specific human capital, it shows that general human capital is freely transferable
because it is valuable to all teams (see Williamson (1984)). According to the resource-
based view, this mobility makes general human capital unlikely to result in a sustained
competitive advantage.

More interestingly, we find a negative, but statistically insignificant, impact of the hetero-
geneity in terms of team’s team-specific human capital on team performance. Thus, given
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the highly interactive production process of a soccer match, our prediction that a high
degree of homogeneity is beneficial cannot be confirmed. This result does not imply
that a similar experience level among team members in playing for the current team
is completely irrelevant. It is possible that in our case the positive and negative effects
neutralize each other, leading to a zero net effect.

Our finding that a player’s specific relationships with teammates matter implies that the
loss of team-specific human capital in the case of a transfer should be accounted for in any
club’s investment decision regarding the engagement of new players (Clarke and Madden
(1988); Rosen and Sanderson (2001)). Failing to consider this aspect may explain the
occasional observation that a soccer player turns out to be a flop after a transfer to a new
team because he does not live up to expectations. Moreover, the specificity of certain
employment relationships and their interdependence give rise to difficulties in evaluating
investment decisions (Vrooman (1996)).

Jovanovic’s (1979) matching theory may provide an alternative explanation for our
results. If we assume that in general, unproductive employees will be terminated and
productive employees will be prolonged, then we must conclude that tenure should be
a good indicator of productivity. Or, as Flinn (1986) put it: “The longer an employ-
ment spell continues, the more precise is the estimate of the match.” We are unable to
distinguish between the impact of the specificity of the relationships and the impact of
the precision of the match estimate because both increase with tenure and both have
a positive effect on team performance. However, the observation that team-specific
human capital is positively correlated with team performance in a highly transparent
production process with minimal information asymmetries concerning the players’
performances and capabilities suggests that performance increments are more likely
due to team-specific human capital. We argue that in soccer, precise ex ante information
with which to estimate a match is publicly available. In non-sports industries, external
employers have only limited access to ex ante information and must therefore deduce
less precise estimates of the real productivities (Barron and Loewenstein (1985); Green-
wald (1986)). An employer continuously gains information on an employee’s initially
unknown performance-relevant characteristics. However, it is unrealistic to assume that
this information will be transferred to a new employer if it can be kept private (Wilde
(1977); Johnson (1978)). Thus, information asymmetries between the current employer
and potential future employers may explain the tendency to prolong existing employees,
but this argument is hardly applicable to soccer teams.

Another peculiarity of soccer that may limit the transferability of our results to other
industries concerns the issue of moral hazard in teams (see, e.g., Holmstrom (1982)).
Almost perfect monitoring in the stadium and on TV compels players to strive for excel-
lence and impedes collusion between some of the team’s players. However, in most other
professional contexts, moral hazard problems are more likely to emerge because the
employees’ actions are less observable.
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To explore the transferability of our results, we advocate further investigation of the rela-
tion between the composition of team-specific human capital and team performance in
other contexts involving teamwork.

APPENDIX

Sample calculation of our proxy variable for a team’s stock of team-specific human
capital

Mean of all frelded team members’ team — specific human capital on a team-match level

E player i s number of prior appearance for team
All fielded players

Number of fielded players

For illustration purposes, consider the following (real) example of Borussia Dortmund on
the first match day of the 2001/02 season. The fielded players (starting lineup as well as
the substitute players) have the following histories with Borussia Dortmund.

Player Prior appearances for Borussia Dortmund
1. Jens Lehmann 76
2. Christian Worns 50
3. JanDerek Sorensen 10
4.  Dede 85
5. Tomas Rosicky 16
6. Giuseppe Reina 58
7. Miroslav Stevic 68
8.  Jorg Heinrich 31
9. JanKoller 1
10.  LarsRicken 187
1. Marcio Amoroso 1
12.  Jurgen Kohler 170
13.  Stefan Reuter 218
14.  Evanilson 54

We note that “Prior appearances for Borussia Dortmund” take into account only the
period during which the player has continuously stayed with his current team. If a player
has already played for the current team in the past, then changed to another team before
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returning to his current time, we factor in only the period following his most recent
transfer. In our example, Jorg Heinrich played for Borussia Dortmund from the 1995/96
through the 1997/98 season. In the following two season, he played in Italy for AC Flor-
ence and then returned to Dortmund for the 2000/01 season. According to our conceptu-
alization, we only consider his experience with Borussia Dortmund after his transfer from
Florence. Thus, on the first match day of the 2001/02 season, it is his 31°* appearance in
a league match with Borussia Dortmund.

These data yield the following calculations of Borussia Dortmund’s mean of team-specific
human capital:

76 + 50 + 10 + 85 + 16 + 58 + 68 + 31 + 1 + 187 + 1 + 170 + 218 + 54

i = 17321

We do not weight the player-team specific human capital with the playing time on the pitch
for two reasons: first, the playing times are similar as the number of possible substitutions
is restricted to three. Second, and even more important, the team’s stock of team-specific
human capital would be affected by red cards, which would reduce the team’s sum of playing
time and would therefore distort the effect of team-specific human capital.

REFERENCES

Alchian, Armen A. and Harold Demsetz (1972), Production, information costs, and economic organization, American
Economic Review 62, 777-795.

Ancona, Deborah Gladstein and David E. Caldwell (1992), Demography and design: predictors of new product team
performance, Organization Science 3, 321-341.

Argote, Linda (1999), Organizational learning: Creating, retaining, and transferring knowledge, Boston, MA: Kluwer
Academic Publishers.

Barney, Jay (1991), Firm resources and sustained competitive advantage, Journal of Management 17, 99-120.

Barron, John M. and Mark A. Loewenstein (1985), On employer-specific information and internal labor markets,
Southern Economic Journal 52, 431-44.

Becker, Gary S. (1962), Investment in human capital: A theoretical analysis, Journal of Political Economy 101, 9-49.

Becker, Gary S. (1964), Human capital. A theoretical and empirical analysis with special reference to education, Chicago:
University of Chicago Press.

Berman, Shawn L., Jonathan Down, and Charles W. L. Hill (2002), Tacit knowledge as a source of competitive
advantage in the National Basketball Association, Academy of Management Journal 45, 13-31.

Carmichael, Fiona and Dennis Thomas (2005), Home field effect and team performance. Evidence from English
Premiership Football, Journal of Sports Economics 6, 264-281.

Clarke, Alan and Lawrie Madden (1988), The limitations of economic analysis: The case of professional football,
Leisure Studies 7, 59-74.

Depken II, Craig A. (1999), Free-agency and the competitiveness of Major League Baseball, Review of Industrial
Organization 14, 205-217.

Doeringer, Peter B. and Michael J. Piore (1971), Internal Labor Markets and Manpower Analysis, Lexington, MA:
D.C. Heath and Company.

sbr 63 October 2011 376-392



HUMAN CAPITAL

Dutton, John M. and Annie Thomas (1984), Treating progress functions as a managerial opportunity, Academy of
Management Review 9, 235-247.

Flinn, Christopher J. (1986), Wages and job mobility of young workers, The Journal of Political Economy 94, 88-110.

Forrest, David and Robert Simmons (2002), Team salaries and playing success in sports: A comparative perspective,
Zeitschrift fiir Betriebswirtschaft, Special Issue 72, 221-238.

Franck, Egon (1995), Die jkonomischen Institutionen der Teamsportindustrie. Eine Organisationsbetrachtung, Wies-
baden: Gabler.

Franck, Egon and Stephan Niiesch (2010), The effect of talent disparity on team productivity in soccer, Journal of
Economic Psychology 31, 218-229.

Franck, Egon and Stephan Niiesch (2011a), Talent and/or popularity: What does it take to be a superstar?, Economic
Inquiry, online first: hetp://onlinelibrary.wiley.com/doi/10.1111/j.1465-7295.2010.00360.x/abstract.

Franck, Egon and Stephan Niiesch (2011b), The effect of wage dispersion on team outcome and the way team out-
come is produced, Applied Economics 43, 3037-3049.

Franz, Wolfgang (1996), Arbeitsmarktikonomik, 3. Aufl., Berlin et al.: Springer.

Greenwald, Bruce C. (1986), Adverse selection in the labor market, Review of Economic Studies 53, 325-347.

Groysberg, Boris, Jeffrey T. Polzer, and Hillary A. Elfenbein, (2007), Too many cooks spoil the broth: how high status
individuals decrease group effectiveness, Working Paper, Harvard University.

Haas, Dieter, Martin G. Kocher, and Matthias Sutter (2004), Measuring Efficiency of German Football Teams by
Data Envelopment Analysis, Central European Journal of Operation Research 12, 251-268.

Hambrick, Donald C., Theresa Seung Cho, and Ming-Jer Chen (1996), The influence of top management team
heterogeneity on firms’ competitive moves, Administrative Science Quarterly 41, 659-684.

Hansen, Gary S. and Birger Wernerfelt (1989), Determinants of firm performance: The relative importance of eco-
nomic and organizational factors, Strategic Management Journal 10, 399-411.

Holmstrom, Bengt (1982), Moral hazard in teams, The Bell Journal of Economics 13, 324-40.

Hiibl, Lothar and Detlef Swieter (2000), Neue Institutionenskonomik und Fufball-Bundesliga, WISU 3, 305-308.

Johnson, William R. (1978), A theory of job shopping, The Quarterly Journal of Economics 92, 261-278.

Jovanovic, Boyan (1979), Job matching and the theory of turnover, 7he Journal of Political Economy 87, 972-990.

Kahn, Lawrence M. (2000), The sports business as a labor market laboratory, Journal of Economic Perspectives 14,
75-94.

Kartz, Nancy (2001), Sports teams as a model for workplace teams: lessons and liabilities, Academy of Management
Executive 15, 56-67.

Koning, Ruud H. (2003), An econometric evaluation of the effect of firing a coach on team performance, Applied
Economics 35, 555-564.

Kremer, Michael (1993), The o-ring theory of economic development, Quarterly Journal of Economics 108, 551-575.

Lehmann, Erik and Jiirgen Weigand (1999), Determinanten der Entlohnung von Profifufiballspielern — Eine em-
pirische Analyse fiir die deutsche Bundesliga, Bezriebswirsschafiliche Forschung und Praxis 2, 124-135.

Lippman, Steven A. and Richard P. Rumelt (1982), Uncertain imitability: An analysis of interfirm differences in ef-
ficiency under competition, The Bell Journal of Economics 13, 418-438.

Littkemann, Jorn and Sebastian Kleist (2002), Sportlicher Erfolg in der Bundesliga: eine Frage der Auf-oder der
Einstellung?, Zeitschrift fiir Betriebswirtschaft 62, 181-201.

Neter, John, William Wasserman, and Michael H. Kutner (1989), Applied regression models, Homewood, IL: Irwin.

O’Reilly, Charles A., III and Sylvia Flatt (1989), Executive team demography, organizational innovation, and firm
performance, Working paper, University of California, Berkeley.

O’Reilly, Charles A., III, Richard C. Snyder, and Joan N. Boothe (1993), Executive team demography and organi-
zational change, in George P. Huber and William H. Glick (eds.), Organizational change and redesign, Beverly
Hills, CA: Sage, 147-175.

sbr 63 October 2011 376-392

391



392

E. FRANCK/S. NUESCH/J. PIEPER

Overbeck, Jennifer R., Joshua Correll, and Bernadette Park (2005), Internal status sorting in groups: The problem of
too many stars, in Melissa Thomas-Hunt (ed.), Stazus and Group, Amsterdam: Elsevier, 169-199.

Powell, Thomas C., Dan Lovallo, and Carmina Caringal (2006), Causal ambiguity, management, perception, and
firm performance, The Academy of Management Review 31, 175-196.

Porter, Michael E. (1985), Competitive advantage: creating and sustaining superior performance, New York: The Free
Press.

Reed, Richard and Robert J. DeFillippi (1990), Causal ambiguity, barriers to imitation, and sustainable competitive
advantage, Academy of Management Review 15, 88-102.

Rosen, Sherwin and Allen Sanderson (2001), Labour markets in professional sports, Economic Journal 111, F47-F68.

Sandell, Steven H. and David Shapiro (1980), Work expectations, human capital accumulation, and the wages of
young women, 7he Journal of Human Resources 15, 335-353.

Smith, Ken G., Ken A. Smith, Judy D. Olian, Henry P. Sims, Jr., Douglas P O‘Bannon, and Judith A. Scully (1994),
Top management team demography and process: The role of social integration and communication, Administra-
tive Science Quarterly 39, 412-438.

Swieter, Detlef (2000), Eine Gkonomische Analyse der FufSball Bundesliga, Berlin: Duncker & Humblot.

Vrooman, John (1996), The baseball players’ labor market reconsidered, Southern Economic Journal 63, 339-360.

Weick, Karl E. and Karlene Roberts (1993), Collective mind in organizations: Heedful interrelating on flight decks,
Administrative Science Quarterly 38, 357-381.

Wilde, Louis L. (1977), An information-theoretic approach to job quits, Working Paper, California Institute of
Technology.

Williamson, Oliver E. (1975), Markets and hierarchies: Analysis and antitrust implications, New York: The Free Press.

Wooldridge, Jeffrey M. (2003), Introductory econometrics: A modern approach, 2nd ed., Mason, OH: South-Western.

Wright, Patrick M., Gary C. McMahan, and Abagail McWilliams (1994), Human resources and sustained competi-
tive advantage: A resource-based perspective, International Journal of Human Resource Management 5, 301-326.

Yelle, Louis E. (1979), The learning curve: Historical review and comprehensive survey, Decision Sciences 10,

302-308.

sbr 63 October 2011 376-392



