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Abstract
Purpose – The current paper aims to present a formal model illustrating how payoff imbalances among
the members of a team of decision makers (DMs) who must undertake a project condition the final outcome
obtained. This result builds on the fact that payoffs imbalances would lead to different performance levels
among the employees and managers who compose a team. The analysis is applied to a strategic
environment, where a project requiring coordination among the DMs within the team must be developed.
Design/methodology/approach – The intuition behind the strategic framework on which the
results are based is twofold. The authors build on the literature on social comparisons and assume that
employees and managers acquire information on the payoffs received by other members of the team
while being affected by the resulting comparisons, and they follow the economic literature on firm
boundaries determined via incomplete contracts. In this case, employees and managers may
underperform if they feel aggrieved by the outcome of the contract giving place to deadweight losses
when developing the project.
Findings – The authors illustrate how a team-based performance reward structure may lead to a
coordinated equilibrium even when team managers and employees receive different payoffs and exhibit
shading incentives based on the payoff differentials between them. The authors will also illustrate how
identical shading intensities by both groups of DMs imply that shading by the managers imposes a
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lower cost on the profit structure of the firm because it leads to a lower decrease in the cooperation
incentives of the other members of the team. Finally, the authors show how differences in shading
intensity between both types of DMs trigger a strategic defect mechanism within the team that
determines the outcome of the project.
Originality/value – The novel environment of team cooperation and defection through shading
introduced in this paper is designed to deal with the strategic decisions taken by DMs when undertaking
a project within a group. In particular, the intensity of shading applied by the DMs will be endogenously
determined by the relative payoffs received, which allows to account for different scenarios, where
relative payoff differentials among DMs determine the outcome of the project.
Keywords Strategic performance, Payoff differentials, Shading incentives, Team coordination
Paper type Research paper

Introduction
The coordination of incentives within a group of heterogeneous decision makers (DMs)
constitutes one of the main research topics in agency theory (Jensen and Meckling, 1976;
Holmstrom, 1979; Bamberg and Spremann, 1987; Laffont and Martimort, 2001; Gibbons
and Roberts, 2013). In particular, the strategic payoffs made to individuals within a
research team implies that a minimum capacity is required on the side of the firm to
measure the contribution of each one of the team members. That is, absent team
production, employees and managers, as well as the firm, should be able to observe and
verify each other’s relative contributions to the final output (Alchian and Demsetz,
1972). This monitoring capacity allows for specific individualized payoffs being
assigned to each worker as a function of their contributions.
On the other hand, it follows from agency theory that firms are more likely to use
team-based performance payoffs when coordination across employees constitutes an
important part of the production process and the observability of individual effort is limited
(Larkin et al., 2012). However, even within a group, payoff differences will arise among its
members or DMs, who we will differentiate between managers and employees with the
former receiving a higher compensation payoff than the latter. The existence of payoff
imbalances will be assumed to cause frictions among the DMs composing a team, though
their effect could be mitigated to a certain extent through the involvement of firms in high
performance work system practices (Afcha Chavez, 2014). These frictions will lead to the
underperformance of those feeling aggrieved by the existing differences in payoffs.
The intuition for this assumption follows from the strategic management literature,
which, at the same time, is based on the results obtained by the psychology literature on
social comparisons. The literature on social comparison follows from the fact that DMs
generally acquire information on other individuals who are similar to them and are
affected by the resulting comparisons (Festinger, 1954; Homans, 1961; Suls and
Wheeler, 2000; Garcia et al., 2013). These theories assert that people care about inequity
and react negatively to outcomes they deem unfair at the organizational level
(Pérez-Arechaederra et al., 2014). As a result, individuals will exert efforts to reduce
negative feelings proportionate with the inequity they perceive (Adams, 1963).
Economists and management scholars have argued that these comparisons may lead
to envy and incentivize sabotage among the workers of a given organization (Nickerson
and Zenger, 2008; Bartling and von Siemens, 2010; Pepper et al., 2015). The importance
of social comparisons in terms of effort reduction and unethical behavior has been
empirically illustrated by Blinder and Choi (1990), Gino and Pierce (2010) and Cohn et al.
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(2012), among others. Moreover, this phenomenon has also been shown to derive in the
escalation of executives’ wages and those of the employees within a given firm
(Faulkender and Yang, 2010).
Additional information in the form of firms’ and employees’ knowledge about the pay
of other employees, together with the resulting incentives add a new source of friction to
the traditional approach to agency costs (Kostova et al., 2016). That is, “when deciding
how much effort to exude, workers respond not only to their own payoff but also to pay
relative to their peers as they socially compare” (Larkin et al., 2012, p. 1200-1201). In this
regard, Nickerson and Zenger (2008) describe the existence of managerial diseconomies
of scale and scope because of the increment of social comparison and differential
compensation costs as firms and the hierarchies within them expand. This is a
particularly complex problem given the multiple levels at which projects generally
interact within an organization (Foss and Nielsen, 2012; Foss and Weber, 2016). As
Nickerson and Zenger (2008, p. 1437) explain:
In a team production setting, individual contributions are of necessity subjectively
determined. Consequently, if managers assign pay based on these subjective evaluations, this
engenders influence activities because managerial subjectivity can be blamed for differences
in pay. Additionally, individuals without access to verifiable information rather easily develop
inflated perceptions of their marginal contributions (Meyer, 1975; Zenger, 1994), which may
amplify willingness to engage in influence activities. Moreover, team production makes
feasible other behavioral strategies like noncooperative behavior and sabotage as well as
shirking that are not effective in the absence of team production.

The current paper introduces a novel strategic environment of team cooperation and
defection through shading, which is designed to deal with the decisions that are taken by
DMs when undertaking a project within a group. In our model, the intensity of the
shading applied by the DMs will depend on the relative payoffs received. This
endogeneity in the intensity of shading allows the model to account for a variety of
scenarios, where the relative payoff differentials among DMs determine the equilibrium
and the outcome of the project. Moreover, our model relates directly to the
principal-agent literature in economics, dealing with the design of optimal contract
mechanisms that guarantee the cooperation between the parties involved throughout
the corresponding process.
The rest of the paper proceeds as follows. The next section describes the basic
strategic environment considered in the literature, where the intensity of shading is
independent of payoff differentials between managers and employees. The third section
endogenizes the shading intensity of DMs. The strategic consequences from this
modification are intuitively described through the resulting set of games presented in
the fourth section. The fifth section adds further intuition by providing some numerical
examples, whereas the sixth one defines formally the defect probabilities arising from
the mixed strategy equilibria of this set of games. The last section concludes and
suggests potential extensions.
Basic ad hoc shading environment
The literature on strategic management and social comparisons described in the
previous section complements the principal-agent approach followed in the economic
one. This latter type of models address the corresponding agency problems through the
design of contracts that aim at moderating the frictions arising between DMs because of

conflicting interests and asymmetric information (Hart and Holmstrom, 2010). The
intuition behind these models follows from the “contracts as reference points” approach
of Hart and Moore (2008). According to this approach, a contract agreed upon by
managers and employees under competitive conditions determines their individual
senses of entitlement. That is, each group of DMs interprets the contract in a way that is
most favorable to its interests. When one of the groups of DMs does not get the most
favored outcome from the contract, it will feel aggrieved, and its members will shade by
underperforming and sabotaging the potential outcome of the project, creating
deadweight losses. In this way, the findings on social comparison obtained by the
psychology literature have been incorporated by the economics and management ones
to analyze incentive differentials among the DMs and the resulting shading problems.
Clearly, potential shading activities taking place whenever a DM feels aggrieved
remain outside the scope of the original contract. Note also that, if firms had the capacity
to monitor the contribution of the DMs to the outcome of the project, they could condition
their payoffs on the contributions observed. This monitoring capacity on the side of the
firms would mitigate the incentives of DMs to shade. In this regard, Hart and Holmstrom
(2010) address conflicting interests among the DMs by adopting an organizational form
to mitigate the effect of shading. However, the intensity of the shading parameter
defining the underperformance of the DMs is assumed exogenous to the payoff
differentials arising between them.
Consider a group project that requires the cooperation of at least one of the subsets of
DMs’ types, either the managers or the employees, to be undertaken and finalized. If
both subsets of DMs defect, then the project cannot be undertaken or fails to be correctly
developed and both types of DMs face severe consequences (retaliation) from the firm.
Thus, the DMs face a coordination game, where the cooperation of at least a subset of
them is required to prevent the project from failing. The differences in payoffs among
the DMs composing a given team suggest that shading incentives do not necessarily
prevent the existence of a cooperative equilibrium, though they may damage the
outcome of the project severely. This latter effect is translated into the expected profits
of the firm, which may suffer a considerable decrease whenever a group of DMs shades.
The basic decision stages leading to the coordination game played by both types of
DMs are summarized in Figure 1 and defined as follows:
• The managers of the team observe the values of the payoff variables ␣ and ␤ that
will be respectively received by both groups of DMs whenever the project is
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completed. They consider the given value of the shading parameter  that will
increase their subjective compensation in case they deem the existing payoff
differential to be insufficient and decide to underperform by shading.
• The employees follow a similar reasoning after observing the relative values of
the payoff variables ␣ and ␤. They will also consider the given value of the
shading parameter  when deciding whether or not to defect on the coordination
of the project. In this case, they will defect and underperform by shading if they
deem the payoff differential on the side of the managers to be excessive.
• Given the above payoff differences in ␣ and ␤, managers and employees decide
whether or not to cooperate after accounting for the subjective compensation from
underperforming, as well as the resulting shading costs imposed on the firm. The
intensity of their shading is exogenously determined and does not depend on the
magnitude of the differences between payoffs.
• The shading decision of both DMs has a direct negative effect on the expected
output derived from the project and, therefore, the profits attained by the firm.
The model described through this section summarizes the main characteristics of the
principal-agent approach followed in the economic literature (Hart and Holmstrom,
2010; Chion and Charles, 2016) and sets the basis for the development of our formal
environment, where DMs will be able to choose the intensity of their shading parameters
as a function of the payoff differentials received from the completion of the project. Note
that a fixed value of the shading parameter imposes ad hoc the equilibrium structure of
the coordination strategic environment. It also ignores the main points derived from the
literature on social comparison regarding the intensity of shading applied by the DMs.
These findings lead to the extension presented in the following section.
Endogenizing the shading intensity
We illustrated in the introduction how the literature on social comparison allows us to
justify at the psychological, managerial and empirical levels the fact that the value of the
shading parameter should be endogenously defined based on the payoff differentials
arising between the DMs composing a group. Despite the findings reported by the
literature on social comparison and the acknowledgement received in the management
one, the strategic environment introduced in the economic literature assumes that the
resulting cooperation incentives are exogenously determined de facto by nature. That is,
the intensity of the shading parameter that determines the equilibrium achieved and the
resulting project output does not follow from the interactions taking place among the
DMs composing a group but is exogenously given ex ante. This framework was
described in Figure 1.
Figure 2 illustrates the process determining the cooperation strategy of both DMs
based on the endogenously defined values of the shading parameter  M( ␣, ␤ ) and  e
( ␣, ␤ ), where the superscripts refer to the managers and the employees, respectively.
These shading parameters become a function of the relative payoffs received by each
type of DM and their subjective evaluations of this compensational difference
(Nickerson and Zenger, 2008). Note that each DM has complete information about the
payoff received by the other ones, so both types of DMs know the exact values of ␣ and
␤ and are able to calculate the changes in the payoffs derived from either cooperating or
shading.
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Figure 2.
Choice of shading
intensity by DMs
and determination of
project output

Thus, as Figure 2 shows, given perfect information regarding the payoffs, both types of
DMs will calculate their cooperation and shading incentives beforehand and, as a result,
choose whether to cooperate or defect when developing the project. If information was
not perfect, particularly so when determining the calculation of the shading  variables,
then subjective expectations must be included to determine the set of potential equilibria
of the coordination game. We consider this potential extension in the final sections of the
paper.
The decision stages leading to the coordination game played by both DMs can be
defined as follows:
• The managers of the team observe the values of the payoff variables ␣ and ␤ that
will be received whenever the project is completed. They calculate the value of the
shading parameter  M( ␣, ␤ ), whose intensity is based on the differences in
payoffs between them and the employees. The value of  M( ␣, ␤ ) will increase
their subjective compensation in case they deem the payoff differential to be
insufficient and decide to underperform by shading.
• The employees follow a similar reasoning after observing the relative values of
the payoff variables ␣ and ␤. They will also calculate and consider the intensity of
their shading parameter  e( ␣, ␤ ) when deciding whether or not to defect on the
coordination of the project. In this case, they will defect if they deem the payoff
differential between them and the managers to be excessive.
• Given the payoff variables ␣ and ␤, managers and employees decide whether
or not to cooperate after computing  M( ␣, ␤ ) and  e( ␣, ␤ ). The intensity of
their shading is directly determined by the magnitude of the differences
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between payoffs and the subjective effect that this difference has on each
group of DMs.
• The shading decision of both types of DMs has a direct negative effect on the
expected output derived from the project and, therefore, on the profits attained
by the firm.
• The flowchart presented in Figure 3 describes the incentives of both types of
DMs to shade depending on the relative differences in the ␣ and ␤ payoffs
received.
The cooperation incentives of DMs are based on social comparisons, which determine
the intensity of their shading parameters  M( ␣, ␤ ) and  e( ␣, ␤ ). The following figure
describes the incentives of DMs to underperform through shading as a function of the
payoff differentials between both types of DMs.
The strategic structure defined in Figure 4 reads as follows. Employees have an
incentive to underperform whenever the difference between their payoff ␣ and that of
the manager exceeds ␣. Thus, any payoff of ␤ to the manager located to the right of the
␣ value in Figure 4 will cause the employees to shade. The larger to the right of the ␣
value, the higher the intensity of shading applied by the employees.

Figure 3.
Cooperation
environment based
on shading arising
from social
comparison
Figure 4.
Payoff differential
limits determining
the shading
incentives of the
managers and the
employees

The shading incentives of the manager follow a similar intuition. In this case, the
managers require a payoff at least as high as ␤ over the one received by the employees
to perform correctly. Any playoff lower than ␤ would not be considered to be sufficiently
high and will lead the managers to underperform by shading. The lower their wage, i.e.
the closer to ␣, the higher the intensity of their shading.
For expositional simplicity, we will mainly focus throughout the paper on the ␣ ⫽
␤ scenario. Note that, in this case, only one type of DM will have an incentive to
underperform at a given time, either the employee or the manager. Differences in the
shading limits ␣ and ␤ between both types of DMs would allow for scenarios, where
either both (␣ ⬍ ␤) or none of them (␣ ⬎ ␤) have an incentive to shade. These latter
scenarios can be easily derived and analyzed as particular extensions of the current one.
For example, Figure 5 illustrates the setting, where both types of DMs have an
incentive to shade within the 关 ␣, ␤ 兴 subset. As a result, both types of DMs will
experience an increase in the defect probability determining their mixed strategy
equilibria within the corresponding coordination game. A similar intuition applies to the
关 ␣, ␤ 兴 environment presented in Figure 6. In this case, none of the DMs will have an
incentive to shade within the resulting 关 ␤, ␣ 兴 subset, eliminating the defect probability
(though not the partial defect equilibria) from the mixed strategies of both types of DMs.
It should be noted that we will not differentiate the cumulative effect that employees
may have on the output of the project from that of the managers, who account for a lower
relative number within the set of DMs. On the other hand, because of their higher
position within the hierarchy of the firm, managers may inflict more damage on the
output of the project when shading. In the current setting, the intensity of the shading
parameter will be used to determine the size of the effect on the final output. Note,
however, that both frameworks could be easily analyzed as an extension of the current
model.
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Game theoretical structure: basic environment
Independently of the project considered, coordination constitutes an agreement taken
among the DMs to develop a given project and implies that different payoffs will be
received by the managers and the employees. Defection by one type of DM would
Figure 5.
Payoff differential
limits determining
the shading
incentives of the
managers and the
employees
Figure 6.
Payoff differential
limits determining
the shading
incentives of the
managers and the
employees
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increase their subjectively valued compensation and may or may not reduce the payoff
received by the other type. That is, because partial defection will damage the outcome
obtained from the project a subsequent decrease in payoffs may be implemented by the
firm.
However, the equilibria of the games that we consider in this paper do not depend on
this fact, as we will illustrate numerically in the next section. That is, we have
concentrated on the defect probabilities that arise from the mixed strategies of either the
managers or the employees to contain the shading incentives of the other group of DMs.
Given the strategic environment considered, the equilibrium probabilities defining the
mixed strategies of the DMs with an incentive to shade are independent from such a
modification in the payoffs of the other group of DMs. Finally, we will assume that if
both types of DMs defect, then the project cannot be developed, and the firm implements
disciplinary measures to both types of DMs.
Table I presents the coordination game that takes place between employees and
managers based on the strategic decision process described in the previous paragraph
and Figure 2. Accordingly, the entries of Table I define the payoffs received by each type
of DM based on the coordination decision taken by the employees and managers within
the project.
The payoff entrances composing the matrix have been simplified to provide a more
intuitive description without modifying the results obtained. Note that the DMs
defecting will receive a compensation payoff determined by the intensity of their
respective shading parameters, either  M( ␣, ␤ ) or  e( ␣, ␤ ). We will use the variables ␥
and ⌬ to define the mixed equilibrium strategies of the employees and the managers,
respectively.
It should be highlighted that throughout the rest of the paper, we will explicitly
differentiate between the shading incentives of a type of DMs and the resulting defect
probabilities that arise from the mixed strategy equilibrium of the other type of DMs.
Both of them imply shading by a type of DM, but the latter arise as an equilibrium
consequence to mitigate the initial shading incentives displayed by the other type of
DMs.
Whenever a partial defection equilibrium is reached, we will assume that the shading
parameter provides a positive compensation to the DMs who shade. This assumption
leads to an increase in the shading incentives of the DMs when feeling aggrieved. At the
same time, as stated at the beginning of this section, those DMs who cooperate when the
others defect do not suffer any payoff punishment from the firm. In this regard, it could
be assumed that whenever a subset of DMs defect, all the DMs are punished by the firm.
If this were the case, our setting would reflect a situation where the subjective
compensation from shading outweighs the punishment inflicted by the firm. As will be
clear from the analysis, if the firm is able to identify the defectors and reduce their
Managers

Table I.
Coordination-based
payoffs received by
employees and
managers

Employees

␥
(1 ⫺ ␥ )

Defect
Cooperate

⌬
Defect

(1 ⫺ ⌬)
Cooperate

0; 0
␣; ␤ ⫹  M

␣ ⫹  e; ␤
␣; ␤

payoffs accordingly, a cooperative strategy would define the unique dominant Nash
equilibrium of the coordination game.
When considering the environment described in Figures 3 and 4, the following payoff
matrices arise. Consider first the payoff setting described in Table II. In this case, ␤ ⬎ ␣
and only the employees have an incentive to defect because of the substantial payoff
imbalances relative to the rewards obtained by the managers. In this case,  e ⬎ 0 and
 M ⫽ 0.
On the other hand, only the managers have an incentive to defect within the ␤ ⬍ ␤
setting described in Table III. In this case, the managers consider the difference in
payoffs with respect to the employees insufficient. Thus,  e ⫽ 0 and  M ⬎ 0.
The Nash equilibria arising from both these settings are easy to identify and given by
the (defect, cooperate) and (cooperate, defect) strategy pairs. That is, both games lead to
the same set of pure Nash equilibria. However, the mixed strategy equilibria differ
between both settings. The main strategic consequences following from these
differences are better illustrated numerically.
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Numerical equilibrium examples
The following numerical examples have been introduced to provide an intuitive
description of the main results presented in the next section. Consider first the scenario
presented in Table IV, which provides a numerical version of the ␤ ⬎ ␣ strategic
framework described in Table II.
Note that, in this case, the employees have an incentive to defect but not the
managers. The payoff imbalances are sufficiently large for the employees to shade by
underperforming. The magnitude of these imbalances defines the intensity of shading

Managers

Employees

␥
(1 ⫺ ␥ )

Defect
Cooperate

⌬
Defect

(1 ⫺ ⌬)
Cooperate

0; 0
␣; ␤

␣ ⫹  e; ␤
␣; ␤

Managers

Employees

␥
(1 ⫺ ␥ )

Defect
Cooperate

⌬
Defect

(1 ⫺ ⌬)
Cooperate

0; 0
␣; ␤ ⫹  M

␣; ␤
␣; ␤

Managers

Employees

␥
(1 ⫺ ␥ )

Defect
Cooperate

⌬
Defect

(1 ⫺ ⌬)
Cooperate

0; 0
2; 3

3; 3
2; 3

Table II.
Coordination-based
payoffs within the
␤ ⬎ ␣ framework:
employees defect
incentives

Table III.
Coordination-based
payoffs within the ␤
⬍ ␤ framework:
manager defect
incentives

Table IV.
Coordination-based
payoffs within the
␤ ⬎ ␣ framework:
employees defect
incentives

JCC
9,1

by the employees. At the same time, this intensity determines the value of the payoff
obtained from defecting but does not modify the set of Nash equilibria of the game. As
stated in the previous section, the pure Nash equilibria of the game are given by the
(defect, cooperate) and (cooperate, defect) strategy pairs. In this case, a mixed strategy
Nash equilibrium can also be derived from the following equations:
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3( 1 ⫺ ␥ ) ⫽ 3

(1)

3( 1 ⫺ ⌬ ) ⫽ 2
These equations lead to the mixed equilibrium probabilities (␥ ⫽ 0, (1 ⫺ ␥ ) ⫽ 1) and
(⌬ ⫽ 1/3, (1 ⫺ ⌬) ⫽ 2/3). If the profit obtained by the firm depends on the outcome from
the project, these probabilities can be used to provide an approximation to the profit
expected to be received by the firm. That is, given the identical set of pure Nash
equilibria, the mixed strategy ones can be compared to determine which one leads to a
higher expected profit for the firm. We will return to this topic at the end of this section.
Consider now the scenario presented in Table V, which provides a numerical version
of the strategic framework described in ␤ ⬍ ␤ Table III.
Note that, in this case, the managers are those with an incentive to defect but not the
employees. The payoff imbalances are not sufficiently large to satisfy the requirements
of the managers, who shade by underperforming. The magnitude of these imbalances
defines the intensity of shading by the managers, and, at the same time, this intensity
determines the value of the defect payoff but does not modify the set of Nash equilibria
of the game. Note that the pure Nash equilibria are also given by the (defect, cooperate)
and (cooperate, defect) strategy pairs, as was the case in the previous framework.
Moreover, a mixed strategy Nash equilibrium can also be calculated in the current
setting based on the following equations:
4( 1 ⫺ ␥ ) ⫽ 3

(2)

2( 1 ⫺ ⌬ ) ⫽ 2
These equations lead to the mixed equilibrium probabilities (␥ ⫽ 1/4, (1 ⫺ ␥ ) ⫽ 3/4) and
(⌬ ⫽ 0, (1 ⫺ ⌬) ⫽ 1). Assume now that the profit of the firm depends on the outcome of
the project. The mixed equilibrium probabilities of the strategic settings described in
Tables II and III can be compared to determine which one leads to a higher expected
profit for the firm. To do so, assume that firms use the highest potential defect
probability obtained when at least one of the types of DMs follows their corresponding
mixed strategy. The resulting comparison implies that the probability of coordinating
on the (cooperate, cooperate) equilibrium equals (2/3) ⫻ (1/2) when the employees defect
and (3/4) ⫻ (1/2) when the managers defect.
Table V.
Coordination-based
payoffs within the
␤ ⬍ ␤ framework:
manager defect
incentives

Managers

Employees

␥
(1 ⫺ ␥ )

Defect
Cooperate

⌬
Defect

(1 ⫺ ⌬)
Cooperate

0; 0
2; 4

2; 3
2; 3

More specifically, consider the probability assigned to the four potential scenarios that
result in a (cooperate, cooperate) equilibrium within the strategic environment analyzed.
Given the mixed equilibrium strategies of both types of DMs, the probability of both of
them cooperating is given by a convex combination of the following four probability
pairs:
(1) employees follow their mixed strategy and managers randomize: (1 ⫺ ␥ )(1/2);
(2) managers follow their mixed strategy and employees randomize: (1 ⫺ ⌬)(1/2);
(3) managers and employees follow their mixed strategies: (1 ⫺ ␥ )(1 ⫺ ⌬); and
(4) managers and employees randomize: 1/2(1/2).
Note that because (1 ⫺ ⌬) ⫽ ␣/( ␣ ⫹  e ) is lower than (1 ⫺ ␥ ) ⫽ ␤/( ␤ ⫹  M ) whenever
 e ⫽  M, it is easy to show that the subjective assignment of probability by the firm to
any of these potential equilibrium scenarios will tend to lead defection by the managers
to have a lower negative effect on its expected profit than defection by the employees.
For illustrative purposes, assume that the firm assigns identical probabilities to each
potential equilibrium scenario. Then, using the numerical payoffs provided in the
examples, we have the following (cooperate, cooperate) probabilities within the four
potential equilibrium scenarios considered:
(1) Only managers have an incentive to defect:
1
4

共

( 43 )( 21 )

⫹

Ç
1
( 1⫺␥ )
2

( 21 )

(1)

⫹

Ç
1
( 1⫺⌬ )
2

共兲

( 43 ) 1

( )

⫹

Ç

共兲

1 1
2 2

()

Ç
1 1

共兲

( 1⫺␥ )( 1⫺⌬ )

2 2

兲

(2) Only employees have an incentive to defect:
1
4

共

( 21 )

(1)

⫹

Ç
1
( 1⫺␥ )
2

( 32 )( 21 )

⫹
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(3) Both types of DMs have an incentive to defect:
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(4) None of them have an incentive to defect:
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The expected profit received by the firm is higher whenever both types of DMs have no
incentive to defect. This is followed by the scenario where only the managers have an
incentive to defect, then the employees and finally both types of DMs. This result has
been obtained given the uniform distribution applied by the firm to the different
equilibrium scenarios, which intends to reflect the maximum information entropy
inherent to its decision process (Tavana et al., 2015). Different results would be obtained
if the firm exhibits a specific bias toward a given scenario.
However, it is clear from the numerical example above that there is a larger set of
probability assignments leading defection by the managers to have a lower negative
effect on expected profits than defection by the employees. Thus, from a mixed Nash
equilibrium perspective and given identical shading intensities by both groups of DMs,
defections by the managers have a less negative effect on the expected profit of the firm
when compared to those of the employees.
Intuitively, the equilibrium in mixed strategies leading to cooperation is determined
by a variable  that depends on the relative payoff from shading obtained by a given
subset of DMs. This  variable, whose value will differ between the ␤ ⬎ ␣ and the ␤ ⬍ ␤
scenario based on the relative payoffs obtained by the different groups of DMs, is
defined as follows:

⫽

payoff without shading
payoff with shading

This fraction is bounded within the interval [0, 1] because the denominator is always at
least as large as the numerator. Cooperation will be fostered when both payoffs are
similar but will be deterred when payoff differentials between both strategies
(cooperating and defecting) differ substantially. Thus, if the managers can derive a
substantial gain from shading, then the mixed equilibrium probability applied by the
employees will bias toward defecting. A similar intuition follows when the employees
derive a substantial gain from shading. In this case, the managers will defect with a
higher probability. Thus, cooperation will be determined by the intensity of shading and
the relative payoffs obtained by each group of DMs when they shade.
Game theoretical structure: mixed equilibria and shading incentives
This section defines formally the defect probabilities arising from the mixed strategy
equilibria of the set games described in the previous sections. These probabilities are
determined by the specific assumptions imposed when defining the shading parameters
within the corresponding games, i.e. either  M( ␣, ␤ ),  e( ␣, ␤ ) or both. In the current
section, we will explicitly define both these parameters as variables determined
endogenously by the payoff differentials between DMs and a subjective intensity
variable with which employees and managers are, respectively, endowed.
Consider first the ␤ ⬎ ␣ framework, corresponding to the games presented in
Tables II and IV. Within this environment, the employees have an incentive to defect,
leading managers to define the following mixed strategy equilibrium condition:
(␣

⫹ ( ␤ ⫺ ␣ )␦ )( 1 ⫺ ⌬ ) ⫽ ␣

(3)

which gives place to the defect probability implemented by the managers to contain the
shading incentives of the employees:

1 ⫺ (1 ⫺ ⌬) ⫽ 1 ⫺

关 ␣ ⫹ ␤␣ ⫺ ␣ 兴
(

(

)␦ )

(4)

We have defined the shading incentives of employees within this equation as  e
( ␣, ␤ ) ⫽ ( ␤ ⫺ ␣ )␦. As stated above, the intensity of shading is determined by the distance
between the payoff received by the managers, ␤, and the shading limit defined by the
employees, ␣. At the same time, we have introduced an intensity parameter, ␦ ⱖ 1,
whose value determines the subjective payoff derived by employees from shading.
Similarly, we can analyze the ␤ ⬍ ␤ framework corresponding to the games
presented in Tables III and V. In this case, the mixed strategy equilibrium condition is
defined by the employees, who try to contain the shading incentives of the managers:

( ␤ ⫹ ( ␤ ⫺ ␤ ) )( 1 ⫺ ␥ ) ⫽ ␤

(5)

giving place to the following defect probability:
1 ⫺ (1 ⫺ ␥) ⫽ 1 ⫺

关

␤
( ␤ ⫹ ( ␤ ⫺ ␤ ) )

兴

(6)

As done with the employees, the shading variable of the managers has been defined as
 M( ␣, ␤ ) ⫽ ( ␤ ⫺ ␤ ). In this case, the intensity of shading is determined by the relative
distance between the minimum payoff required by the managers, ␤, and the one
received, ␤. We have also assumed that a subjective intensity parameter,  ⱖ 1,
determines the payoff from shading after accounting for the compensation differentials
required by the managers.
We can now compare the defect probabilities defined by managers and employees
because their subjective intensity parameters,  and ␦, and shading limits, ␤ and ␣, are
modified. This has been done in Figure 7, where the default probabilities of managers
and employees are represented within the ␣ ⫽ 10 and ␤ 僆 关10 20 兴 environment.
Moreover, the shading areas of the blue and green functions are delimited by ␣ ⫽
␤ ⫽ 15, whereas the purple one is based on ␣ ⫽ ␤ ⫽ 12.
Note that the default probabilities of the employees, 1 ⫺ 关 ␣/( ␣ ⫹ ( ␤ ⫺ ␣ )␦ )兴, are
represented on the left hand side of the corresponding ␣ ⫽ ␤ shading limit because they
have to compensate for the incentives of the managers to defect. Similarly, the default
probabilities of the managers, 1 ⫺ 关 ␤/( ␤ ⫹ ( ␤ ⫺ ␤ ) )兴, are represented on the right hand
side of the shading limit, compensating for the incentives of the employees to shade
within the corresponding game. In this regard, the blue and purple functions are based
on the  ⫽ ␦ ⫽ 2 intensity parameters, whereas the green function describes the (  ⫽
2, ␦ ⫽ 3) case.
Clearly, we have an increment in the defect probability in all the scenarios as the
distance between the shading limit and the corresponding ␤ value increases. Note, in
particular, the symmetry is observed in the case with ␣ ⫽ ␤ ⫽ 15 and  ⫽ ␦ ⫽ 2,
whereas different cumulative patterns arise when ␣ ⫽ ␤ ⫽ 12 and ␦ ⫽ 3:
• In the former case, due to the decrease in the value of ␤, employees require a
smaller defect probability to compensate for the shading incentives of managers.
On the other hand, the wider ␤ ⬎ ␣ interval leads managers to define an
increasingly higher defect probability to prevent employees from shading.
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Figure 7.
Defect probability of
the managers and the
employees with
different intensities
and shading limits

• In the latter case, we observe how the defect probability computed by the
employees increases in the value of the intensity parameter – and the relative
distance of the payment received by the managers below ␤.
To provide additional intuition, we have represented in Figure 8 the overlapping
shading setting described in Figure 5. That is, Figure 8 illustrates the defect
probability of the managers and the employees within the ␣ ⫽ 10 and ␤ 僆
关10 20 兴 scenario when the shading areas are delimited by ␣ ⫽ 12 and ␤ ⫽ 17. At the
same time, the intensity parameters of the blue functions are given by  ⫽ ␦ ⫽ 2,
whereas those of the green functions correspond to the  ⫽ ␦ ⫽ 3 case. Clearly, the
behavioral patterns of managers and employees described in Figure 7 can also be
observed in this figure, together with the joint defection incentives of both types of
DMs within the 关12 17 兴 interval. In this case, both types of DMs have an incentive
to shade, leading the other to increase their defect probabilities to prevent the
occurrence of a shading equilibrium.
Finally, it should be emphasized that the strategic environment described
through the paper has taken the subjective intensity parameters of DMs as given,
though they could be determined by several factors, ranging from the degree of
inequality aversion to the existence of envy in the preferences of the DM.
Thus, we conclude this section by illustrating in Figure 9 the relationship
between the shading intensity of employees and the resulting defect probability of
managers within the ␣ ⫽ 10 and ␦ 僆 关1 5 兴 scenario, i.e. when allowing for different
values of the intensity parameter of employees. This figure illustrates the
cumulative property of the defect probability of managers determined by the width
of the interval defined through different shading limits, ␣ ⫽ 10, ␣ ⫽ 15 and ␣ ⫽
18. The intuition justifying the inclusion of this latter figure relates to the possibility
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Figure 8.
Defect probability of
the managers and the
employees with
different intensities
and shading limits

of defining a Bayesian signaling game whose equilibria are determined by the
potential subjective values of the intensity parameters and the shading limits
defined by both types of DMs.
Conclusion
The current paper has introduced a formal model illustrating how payoff imbalances
among the members of a team of DMs who must develop a coordinated project condition
the final outcome obtained by the firm. We have shown how a team-based performance
reward structure may achieve a coordinated equilibrium even when team managers and
employees receive different payoffs and exhibit shading incentives based on the payoff
differentials between them. The resulting strategic defect mechanism determined by
differences in shading intensity between both types of DMs has been analyzed. We have
also illustrated how, given identical shading intensities by both groups of DMs, shading
by the managers imposes a lower cost on the expected profit obtained by the firm from
the outcome of the project.
The dependence of the shading intensity applied by the DMs on the relative payoff
imbalances observed constitutes the main contribution of the strategic environment
introduced in the current paper. This property of the shading intensities allows the
resulting model to account for a variety of scenarios where payoff differentials among
DMs determine the equilibrium of the coordination game and the resulting outcome of
the project being developed.
One of the main limitations arising from the type of strategic environments defined
within this branch of the literature is the constraint imposed on the number of different
types of DMs composing a team. In other words, only two types of DMs have been
considered, though a more heterogeneous environment consisting of several additional
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Figure 9.
Defect probability of
the managers

types of DMs would provide a better fit to real life situations. Clearly, the subsequent
framework should focus on the critical mass of DMs required for a project to fail, with
different degrees of defection – determined by the number and type of groups shading –
resulting in different project efficiency levels.
An immediate extension of the current model could consider a stochastic environment,
where the payoffs received by the DMs are unknown, turning the resulting shading
variables into either random or fuzzy variables. As suggested in the previous section, this
type of framework would require defining a Bayesian signaling game whose equilibria
would be determined by the potential values of the intensity parameters and the shading
limits defined by both types of DMs. Moreover, this extension would also allow us to
consider additional stochastic scenarios not only within the current project cooperation
environment but also when selecting different technological information transmission
structures within a strategic management setting (Nickerson and Zenger, 2008; Argyres
et al., 2015). That is, different technological structures would become optimal given the
expected differences in the project payoffs obtained by the members of each group of DMs.
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