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Punishment Incentives in Principal-Agent Dynamics:
Insights from a Public Goods Game Experiment

Sandro Casal', Paivi Maijanen?, Luigi Mittone'* and Azzurra Morreale?

Abstract

This paper experimentally investigates the impact of punishment on agents’ behavior in a principal-agent
framework. The study focuses on agency problems that arise from conflicting incentive structures between
principals (managers) and agents (employees). We aim to determine whether a punishment mechanism can
reduce these agency problems and align agents’ actions with the principal’s objectives. In our experimental setup,
managers, acting as principals, can use punishment to influence employees’ (agents’) efforts and decisions. The
results indicate that punishment does affect employees’ choices, leading them to select projects with higher
returns for the manager. However, the punishment mechanism does not fully achieve its intended effect, as
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managers cannot consistently influence the level of employee contributions.
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Introduction

Agency theory provides a comprehensive framework for un-
derstanding the complexities of principal-agent relationships,
which are pivotal in organizational contexts. The theory pri-
marily seeks to predict and explain the behavior of rational
actors within these relationships, focusing on the inherent
conflicts of interest that arise when the goals or preferences
of the agent diverge from those of the principal (Wright et
al., 2001). These conflicts, often called agency dilemmas,
can lead to inefficiencies and potential losses for both parties
involved (McCoy & Flesher, 1998).

Agency problems are pervasive across various organiza-
tional settings and manifest in multiple forms (Jensen & Meck-
ling, 1976). The literature on agency theory has traditionally
concentrated on the conflicts between shareholders (principals)
and executives (agents) within firms (e.g., Agrawal & Knoeber,
1996; DeFusco, Johnson & Zorn, 1990; Hermalin & Weisbach,
1991; Jensen & Meckling, 1976; Garen, 1994). However, re-
search has also extended to other relationships, such as those
between suppliers (e.g., Zsidisin & Ellram, 2003; Lassar & Kerr,
1996; Camuffo, Furlan & Rettore, 2007; Manatsa & McLaren,
2008; Whipple & Roh, 2010), managers and employees (Van
Puyvelde, Caers, Bois & Jegers, 2013), outsourcing arrange-
ments (Logan, 2000; Bahli & Rivard, 2003), and financial
management (Trautmann & Zia, 2015; Casal et al., 2019).

The ramifications of agency problems are significant, of-
ten resulting in inefficiencies, motivational issues, or organiza-
tional failures, as exemplified by historical cases like the En-

ron scandal (Arnold & Lange, 2004). Consequently, scholars
have been actively engaged in analyzing these relationships
and devising strategies to manage them effectively.

Financial incentives have emerged as a critical tool in
addressing the misalignment of interests between principals
and agents (Eisenhardt, 1989). Jensen and Meckling (1976)
suggest that well-structured incentives can mitigate agency
problems by promoting desirable behaviors among agents.
However, the effectiveness of monetary incentives, partic-
ularly those incorporating punitive elements, remains con-
tentious. While some studies highlight the positive impact
of monetary incentives on performance (e.g., Jenkins, Mitra,
Gupta, & Shaw, 1998; Stajkovic & Luthans, 2001), others sug-
gest that such incentives might undermine intrinsic motivation
(Kohn, 1993; Deci, Ryan, & Koestner, 1999).

A crucial evolution in the theory involves the concept of
bounded self-interest. This suggests that contrary to what
agency theory traditionally assumes (i.e., that actors are self-
interested and rational), they are not solely driven by wealth
maximization but also by other non-monetary considerations,
such as fairness and reciprocity (Bosse & Philips, 2016). This
shift calls for a deeper understanding of human behavior in
the principal-agent relationship, where perceptions of fairness
and reciprocity play a significant role in decision-making.

Experimental methodologies have proven invaluable in
exploring these dynamics (e.g., Espin et al., 2017). By recre-
ating real-world scenarios in controlled environments, such
experiments provide empirical insights that complement theo-
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retical frameworks. A prominent example is the public goods
game (PGG), which models collective action problems and al-
lows for studying incentive mechanisms like cooperation and
defection (Guala, 2005). This experimental approach offers a
robust method for examining the principal-agent relationship.

Initially commissioned by the Italian Ministry of Public
Administration, this experimental study contributes to the on-
going discussion on the effectiveness of punitive monetary
incentives in the agency dilemma by exploring how these
incentives influence the principal-agent relationship in the
public sector. Based on a PGG, the experiment aims to study
a specific kind of organizational condition initially suggested
by the Ministry. The Ministry’s approach aimed to incen-
tivize senior management to achieve a specific strategic goal.
However, this goal was misaligned with employees’ personal
objectives. Furthermore, budget constraints prevented senior
managers from offering positive incentives to motivate em-
ployees. Consequently, the only available method to influence
employee behavior was the use of penalties.

An example of a situation of misalignment between man-
agers and employees is when the employees decide to priori-
tize personal objectives - such as job security, fair compensa-
tion, and reasonable workload goals - that do not necessarily
align with the Ministry’s strategic agenda. This conflict results
in employees fulfilling their own performance goals without
necessarily advancing the Ministry’s strategic goals, leading
to missed opportunities and failure to meet desired outcomes
(Ayers, 2015). Another typical example of this kind of conflict
is when employees in the public sector must frequently change
roles or become disengaged. When this situation arises, em-
ployees prioritize short-term tasks, creating friction between
personal job objectives and ministry-wide strategic goals.

We experimentally mimicked the situation just described
by introducing a strategic interaction between principals (the
top managers) and agents (the employees) regarding the use of
the employees’ efforts in supporting different projects. Specif-
ically, this study examines how managers utilize punishment
incentives to influence project selection and employees’ ef-
forts, yielding insights into their effectiveness in driving orga-
nizational outcomes.

Our findings reveal that punishment incentives affect em-
ployees’ project selection choices, aligning them with projects
that offer higher returns to the manager. However, managers
did not achieve their desired level of influence on employees’
contributions to the projects.

This paper is structured as follows. In Section 2, we pro-
vide a review of relevant theoretical frameworks and empirical
literature. Section 3 outlines our research design and method-
ology, detailing the experimental approach and hypotheses.
Section 4 presents our results, and Section 5 concludes with
a summary of key insights, limitations, and suggestions for
future research.

Theoretical Background

Agency theory investigates the complexities of the principal-
agent relationship, aiming to predict rational behavior within
these dynamics (Wright et al., 2001). In this relationship, the
agent acts on behalf of the principal, who delegates decision-
making authority. Conflicts arise when the agent’s goals or
preferences differ from those of the principal, creating agency
problems that can lead to significant costs for the organization
(McCoy & Flesher, 1998). To address these issues, agency the-
ory emphasizes the role of incentives in aligning the interests
of agents and principals (Eisenhardt, 1989).

Eisenhardt (1989) identifies several factors contributing
to agency problems: divergent goals, difficulties in verifying
agent actions, and differences in risk preferences. Due to their
concentrated employment ties, risk-averse agents may opt
for safer choices, potentially leading to opportunity costs for
principals seeking higher returns (Wiseman & Gomez-Mejia,
1998; Chari et al., 2019). This conflict is evident in scenarios
where short-term gains for the agent might compromise long-
term benefits for the principal, reflecting the tension between
immediate rewards and sustainable outcomes.

Information asymmetry between principals and agents ex-
acerbates agency problems through moral hazard and adverse
selection (Shapiro, 2005). Effective incentives and monitor-
ing mechanisms are crucial for aligning agent behaviors with
the principal’s goals and addressing associated agency costs
such as monitoring expenditures, bonding costs, and residual
losses (Jensen & Meckling, 1976; Cuevas-Rodriguez, Gomez-
Mejia, & Wiseman, 2012). Research highlights a positive
relationship between incentives and performance, suggesting
that well-structured incentives can enhance productivity (Roth
& O’Donnell, 1996; Anderhub et al., 2002). However, other
studies indicate the complexity of this relationship, influenced
by various factors such as task nature and individual differ-
ences, resulting in only a weak correlation between monetary
compensation and performance (Jensen & Murphy, 1990;
Garen, 1994). Concerns about the potential crowding-out
effect of incentives on intrinsic motivation, where external
rewards may diminish individuals’ internal drive, underscore
the need for nuanced incentive design (Frey & Jegen, 2001).

Non-monetary incentives, such as reciprocity, fairness,
and social preferences, also play significant roles in the princi-
pal-agent interaction. Research by Fehr and Géchter (2000b)
and by Anderhub et al. (2002) indicate that these factors can
sometimes outweigh purely self-interested behaviors, leading
to higher levels of cooperation and performance. Monitoring
and incentive-alignment systems help mitigate opportunistic
behavior, further supporting the importance of considering
both monetary and non-monetary incentives. Our study fo-
cuses exclusively on using punishment as an incentive mech-
anism. Experimental evidence shows that punishment can
effectively promote cooperation and deter free-riding behav-
iors (Fehr & Géchter, 2000a), and its design, including its cost
and perceived fairness, is crucial in shaping behavior (Balliet
etal., 2011).
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Despite its potential to influence behavior, punishment-
based incentives may also create an atmosphere of threat that
undermines long-term motivation. Fehr and Gichter (1998)
found that punishment often induces a negative psycholog-
ical response, where employees feel controlled rather than
motivated, leading them to contribute less.

The interplay between short-term and long-term incentives
is another critical aspect of agency theory. While short-term
incentives can drive immediate performance improvements,
they may also encourage short-sighted behavior that under-
mines long-term organizational goals. Research by Kaplan
and Norton (2001) on the Balanced Scorecard approach under-
scores the importance of aligning incentives with long-term
strategic objectives to ensure sustainable performance. In our
experimental design, we incorporate a long-term investment
component that benefits the entire organization, aligning with
long-term incentives. Structuring incentives to encourage em-
ployees to prioritize these long-term benefits over immediate
personal gains is a common challenge in the principal-agent
relationship. This approach aims to balance immediate perfor-
mance with sustainable organizational growth.

This study contributes significantly to the existing litera-
ture by examining the impact of punishment as an incentive
mechanism in a controlled experimental setting that simulates
real-world organizational conflicts of interest. It explores how
negative incentives can influence decision-making processes
in collective action scenarios, offering empirical evidence on
the effectiveness of punishment in promoting cooperative be-
havior. Additionally, this study enriches our understanding of
principal-agent dynamics by analyzing the interplay between
short-term and long-term incentives and addressing the gap in
the literature regarding the exclusive use of punishment.

Methodology

Experimental design

The experimental design is structured to replicate the conflicts
of interest that can arise within a medium/large organization,
namely those between managers and employees and between
different operational units (such as departments, divisions,
etc.) within the same organization. In our setting, 5 groups,
each consisting of 4 members, are formed. In each group,
one participant out of the four assumes the role of manager
while the other three take on the role of employees; these
groups represent a unit of the organization, which - in the
experiment - is composed of all the groups participating in the
same experimental session.

At the beginning of each period, each member receives 20
tokens, and only the employees must decide how to allocate
them, knowing that these tokens can be used in two projects:
Project A and Project B.! Once the project in which the em-
ployee wants to invest their tokens is chosen, they must decide
how many tokens to invest (from 0 to 20); the first choice

I'The tokens are intended to mimic the effort expended by the employee
in their respective project.

(between Project A and Project B) is therefore mandatory, but
it is still possible not to invest any tokens in the chosen Project.
However, investing tokens in a project that was not selected
in the previous step is impossible.

The two projects have different returns for managers and
employees. Specifically:

* Project A

— Manager: receives a number of tokens equal to
60% of the total tokens invested in this project by
the employees of their group.

— Employees: only those who have chosen to invest
their tokens in Project A receive 40% of the total
tokens invested in this project by the employees
of their group.

* Project B

— Manager: does not receive any tokens from this
project.

— Employees: only those who have chosen to invest
their tokens in Project B receive 40% of the total
tokens invested in this project by the employees
of their group.

However, investing tokens in Project B indirectly funds
the creation of a third project, Project C, with returns equally
distributed among all experiment participants. Project C aims
to replicate the broader social welfare benefits generated by
the employees’ efforts. It is assumed that this will enhance the
reputation of the entire organization and benefit all its mem-
bers, including both employees and managers. This means
that by financing a specific Project B, not only will the em-
ployees within the group benefit, but also all members of the
other participating groups involved in each experimental ses-
sion, including the managers. Essentially, all members of the
organization benefit from the returns of Project C. Specifically,
each Project C receives indirect financing: each of the 20 par-
ticipants in the session (regardless of role, group, and choices
made while playing the role of employees) receives an amount
equal to 16% of the total sum of the tokens invested in the
five projects B.> Summarizing, Project C gives the following
returns:

* Project C

— Managers: each one receives from Project C an
amount equal to 16% of the total tokens invested
in the five Projects B.

— Employees: each one receives from Project C an
amount equal to 16% of the total tokens invested
in the five Projects B.

2An alternative way to interpret the individual return from Project C is
to view it as 40% of the sum of five amounts, each representing the return
earned by employees from their respective Project B within the five groups
of the experimental session. Notably, these amounts correspond to 40% of
the total invested by the same employees in their respective Project B.
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Moreover, introducing Project C helps justify the conflict
between employees’ and managers’ goals in a manner consis-
tent with the intrinsic logic of public goods. In fact, managers
also benefit from Project C, albeit to a lesser extent compared
to their primary focus, Project A. In addition, the financing
mechanism of Project C allows the introduction of a more
complex interaction among the participants, bridging all the
groups in a unique, common organizational good.

Therefore, the payoffs resulting from the investment choic-
es are as follows:

i. Manager: 20+0.6-A+0.16-C

ii. Employee who has invested in Project A: 20 —c+0.4 -
A+0.16-C

iii. Employee who has invested in Project B: 20 —c+0.4 -
B+0.16-C

where:

A: represents the total tokens invested by the group in Project A
B: represents the total tokens invested by the group in Project B
C: represents the total tokens invested by all groups in their
respective Project B

c: represents the tokens invested by the employee in the
project they selected.

As anticipated, this setup simulates a scenario that reflects
the intrinsic conflict of interest between managers and em-
ployees. Project A is explicitly designed to attract the interests
of managers; conversely, Project B is structured to contribute
more to the organization’s efficiency and long-term returns.
Indeed, Project B, through the financing mechanism used to
feed Project C, offers immediate zero compensation for the
manager but ensures a future return for the entire organization.
Since it generates a greater return for the whole organization,
Project B allows employees to obtain a higher final compen-
sation than they would simply by pursuing Project A, which,
as mentioned, explicitly advantages only the manager.

At the end of each round, each participant receives feed-
back regarding the choices made by the employees of their
group (choice between Project A and B, and number of tokens
invested).

Groups, roles, and interaction rules described above do not
change over the course of the 25 rounds of the experimental
session. At the end of each round, the manager can punish the
employees of their group for their choices by assigning up to
a total of 10 penalty points to the three employees.’

There is a difference between the first 5 rounds and the
subsequent 20 since this punishment has no payoff conse-
quences in the first 5 rounds. However, in the subsequent 20
rounds, the employee’s payoff is reduced by an amount equal
to 10% penalty points received. In contrast, the manager’s

3The manager can assign penalty points because they disagree with the
employee’s choice of projects to invest and/or because they consider the
employee’s contribution too low.

payoff is reduced by an amount that varies depending on the
points assigned. Table 1 summarizes the cost of punishment
for the manager:

Table 1. Costs for punishments

points O 1 2 3 4 5 6 7 8 9 10
cost 0O 1 2 4 6 9 12 16 20 25 30

Behavioral Predictions

The hypotheses of this study are derived from a synthesis
of agency theory and public goods game studies, aiming to
elucidate the dynamics of decision-making within a principal-
agent framework.

Without punishment, self-interested employees are pre-
dicted to favor Project B, which offers a higher payoff. Draw-
ing from agency theory, which posits that agents prioritize
outcomes that maximize their individual utility (Eisenhardt,
1989), participants playing the role of employees are expected
to opt for the project yielding the most significant personal
benefit. Given the opportunity to contribute to either of two
projects, with Project B offering the potential for higher prof-
its, participants are anticipated to select Project B over Project
A when punitive measures are merely hypothetical.

H1: When the punishment has no payoff conse-
quences, employees will choose project B, which
gives them a higher payoff.

When the punishment mechanism has payoff consequences,
it is hypothesized that most employees will shift their choice to
Project A, which offers superior benefits to managers. Rooted
in agency theory, this suggests that implementing punishment
aligns with the interests of managers and employees (Jensen
& Meckling, 1976). Consequently, employees should prior-
itize the project, yielding higher returns for managers and
assuming an efficient incentive structure.

H2: When the punishment mechanism has pay-
off consequences, most employees will choose
project A.

The contribution levels of employees are expected to in-
crease after the introduction of monetary punishment, based
on prior incentive studies. For example, Fehr and List (2004)
and Hannan, Hoffman, and Moser (2005) found that pun-
ishment positively impacts employee behavior. However, it
must be noted that Fehr and List (2004) also observed that
punishment was more efficient only as a threat, not when it
was actually implemented. Hence, if punishment is used to
address employees’ decision-making, it may actually work
against the manager’s desires.

H3: The agents will contribute more when a
payoff-relevant punishment is introduced.
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Over the course of the experiment, it is hypothesized that
there will be a gradual increase in free-riding behavior among
employees, consistent with prior studies (Fehr & Gichter,
2000a; Andreoni, 1988). However, the impact of punitive
measures by the managers is expected to diminish this effect,
resulting in a lesser extent of free riding compared to scenarios
without punitive measures.

H4: Over the course of the game, a gradual in-
crease in free-riding behavior among agents is
anticipated, alongside a diminishing impact due
to punitive measures.

Experimental Procedures

The experiment was conducted at the Cognitive and Exper-
imental Economics Laboratory (CEEL) at the University of
Trento (Italy). A total of 80 participants were recruited for
4 sessions (20 participants per session). Upon arrival at the
laboratory, participants were randomly assigned to computer
workstations and received instructions on the experiment’s
procedures. They were given a few minutes to read instruc-
tions,* which the experimenter read aloud. Before starting
the experiment, subjects answered questions to confirm their
understanding of the instructions.

At the end of the experiment, participants completed a
questionnaire covering various aspects of the experiment, in-
cluding their overall impression of the game, observations on
other participants’ behavior, and any messages they would
have liked to convey to fellow participants (either managers
or employees), if given the opportunity. On average, each
participant earned €12, including €3 of the show-up fee.

Results

In this section, we present the primary findings from the four
experimental sessions, focusing on the selection and contribu-
tions to the project and the impact of introducing a punishment
mechanism.

Figure 1 depicts the number of choices made for Project
B across all rounds, highlighting a clear preference for Project
B up to round 5. These initial rounds were characterized
by the absence of payoff consequences resulting from the
punishment points allocated by managers to those employees
investing in project B.

According to the experimental design, Project B directly
benefits employees and indirectly benefits the entire organi-
zation, whereas Project A primarily benefits managers. The
high frequency of selecting Project B indicates that employ-
ees prioritize their direct benefits and the overall welfare of
the organization over the incentives for managers, particularly
during the initial five rounds when the punishment mechanism
is not yet implemented.

4Reported in Appendix A (translated from Italian).
50ne round was randomly selected to determine the real earning of the
subject.
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Figure 1. The selection of Project B by the employees

After round 5, there is a noticeable shift, with employ-
ees increasingly selecting Project A over Project B. Without
actual punishment, employees tend to favor Project B over
Project A, consistent with the expectation that self-interested
and rational employees would choose Project B for better
overall earnings. In the second phase (rounds 6-25), managers
can use punishment to influence the employees’ decision-
making. We hypothesized that with the introduction of the
punishment mechanism, most employees would select Project
A, resulting in higher payoffs for managers. The data sup-
ports this hypothesis, showing an increase in the selection of
Project A (Figure 1). While Project B was preferred in the
absence of punishment, its selection declined significantly
when employees faced the possibility of a payoff-relevant
punishment from managers. This observation aligns with
the concept that punishment can effectively guide employ-
ees’ decision-making toward outcomes favored by managers.
Agency theory suggests that agents will act in accordance with
principals’ desires when appropriate incentives are applied,
a conclusion supported by prior empirical studies (Roth &
O’Donnell, 1996; Anderhub et al., 2002).

For a deeper understanding of the role played by the
payoff-relevant punishment on the employees’ behavior, it
is necessary to analyze the punishment points assigned to
induce changes in project selection.

Figure 2 shows that starting from round 6, managers re-
duce the punishment points assigned to employees. This
reversal in the managers’ choices is because inflicting pun-
ishment points from round 6 onwards becomes costly for the
managers. However, referring back to Figure 1, despite the
decrease in punishment points imposed, it can be seen that
the corresponding choices of employees shift from Project B
to Project A. As previously mentioned, this effect is due to
the introduction of payoff-relevant punishments. Returning
to Figure 2, it becomes clear that the behaviors of managers
and employees align over the rounds, with a parallel decrease
in punishment points imposed and a corresponding increase
in choices for Project A. Balliet et al. (2011) observed that
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punishments in PGG are more effective when they impose
costs on the punisher rather than being freely allocated. This
pattern is evident in our experiment as well. The declining
trend in the use of punishment (violet line) may be attributed
to employees switching to Project A as the experiment pro-
gressed, rendering punishment unnecessary as it had already
influenced behavior in earlier stages.

Figure 3 offers a detailed view of the points assigned
by each manager across different sessions and groups.® As
already anticipated in the discussion of Figure 2, managers al-
located more punishment points during the initial phase when
the punishment was costless and had no effect on the employ-
ees’ behavior. In fact, since punishment points incurred no

SWe observe variability in punishment points, with some managers assign-
ing high points in certain rounds while others assign minimal or no points.
Over time, these patterns suggest attempts to influence behavior.

cost to the leader in the first phase, managers were expected
to assign more punishment points during this period. A two-
sample t-test revealed a statistically significant difference (p
< 0.001) in the average punishment points assigned to change
projects between rounds 1-5 and 6-25.

Regarding individual contributions to specific projects,
Figure 4 compares the trends of average individual contri-
butions to Project A and Project B. The average individual
contributions of agents selecting Project A remained stable
across rounds without (rounds 1-5) and with (rounds 6-25)
payoff consequences for punishment. A Mann-Whitney U
test confirmed that there was no statistically significant differ-
ence in contributions to Project A (p = 0.228) during rounds
1 to 5 compared to rounds 6 to 25. In contrast, the same test
for Project B revealed a significant increase in contributions
during rounds 6-25 compared to rounds 1-5 (p < 0.001).
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Thus, introducing the payoff-relevant punishment mech-
anism increases contributions to Project B. Conversely, this
effect is not observed for individual contributions to the joint
Project A. This outcome necessitates interpretation alongside
the preceding observations: although there is an increase in
the number of employees inclined to select Project A during
rounds 6-25, individual contributions to Project A counterin-
tuitively decline. In addition, a Mann-Whitney U test applied
to contributions during rounds 6-25 reveals that contributions
to Project A were significantly lower than those to Project
B during the same period (p < 0.001). This is to say that
the effects induced by the payoff-relevant punishments are
effective in determining the choices between A or B but don’t
impact the magnitude of contributions to A. This result is
further visualized in Figure 5, showing the average individual
contributions to the two projects during the game.
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Figure 5. Average contribution to project A and B

Two potential explanations emerge. First, managers ob-
serving contributions to Project A within their group may
fail to provide additional incentives to motivate employees
to increase their contributions. Alternatively, management’s
punishments may counterproductively affect contributions to
Project A. A speculative explanation for this behavior is that
employees may feel justified in contributing less because they
believe they are already aligning with the managers’ objec-
tives by choosing project A. Our experimental findings appear
to support the latter explanation (see Figure 5).

In contrast, for the joint Project B, although there has been

a decline over time in the number of employees selecting this
project, individual contributions tend to increase. Analyzing
the punishment points aimed at encouraging higher contribu-
tions (Figure 6), it becomes clear that more punishment points
were issued during the first phase than in the second one.

Initially, the increased use of punishment points in the first
phase likely contributed to higher contributions to Project A.
A Mann-Whitney test revealed that contributions to Project
A were significantly higher than contributions to Project B
within the same rounds (p = 0.039). In the second phase,
as contributions to Project A declined, the issuance of pun-
ishment points decreased. A two-sample t-test revealed a
statistically significant difference in the average punishment
points assigned to increase contributions between rounds 1-5
and 6-25 (p < 0.001).

Figure 7 offers a detailed view of the points assigned
by each manager to increase contributions across different
sessions and groups. Looking at Figure 7, one can observe
variability, with a few managers assigning no points altogether
and the majority assigning points at the beginning of the game,
thereby confirming the average trend noted in Figure 6.

Conclusions and Discussion

This study investigated the efficacy of punishment as an incen-
tive mechanism in the principal-agent interaction character-
ized by conflicting interests. Specifically, the research aimed
to discern whether punishment could effectively motivate
agents in scenarios exemplified by principal-agent dynam-
ics, particularly within the context of public goods games
involving multiple agents and a single principal.

Based on prior literature and agency theory, it was hy-
pothesized that in the absence of punishment, self-interested
agents would choose the project offering the higher payoff,
namely Project B. This prediction has been confirmed. How-
ever, an analysis of contributions during rounds 1-5 revealed
that employees opting for Project A contributed more than
those selecting Project B. This outcome stems from the strate-
gic design of the experiment. The lack of payoff-relevant
punishment in the first phase — punishment which was only
applied to employees deviating from the manager’s preferred
Project A — combined with the higher marginal returns as-
sociated with Project B, suggests that employees assumed
free-riders would gravitate towards Project B. Consequently,
investing in Project B during this phase posed a greater risk
of financial loss due to the increased likelihood of free-riding.

Dynamics shifted entirely with the introduction of payoft-
relevant punishment. As predicted, employees’ choices in-
creasingly converged toward Project A to avoid punishment
from the manager. However, this shift was accompanied by a
counterintuitive outcome: the introduction of payoff-relevant
punishment led to a decrease in contributions to Project A,
while contributions to Project B increased. This finding sug-
gests that punishment was ineffective in fostering higher aver-
age contributions toward the intended target, Project A. One
possible explanation is that employees may have interpreted
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the punishment as solely enforcing the selection of Project A
over Project B, rather than as a strategy to encourage greater
contributions overall. Furthermore, prior literature suggests
that contributions would stabilize or slightly increase over
time in the presence of payoff-relevant punishments. Contrary
to findings from many public goods game (PGG) studies (e.g.,
Fehr and Gichter, 1998; Fehr & Gichter, 2000a; Andreoni,
1988), contributions to Project A declined over time despite
the implementation of payoff-relevant punishments. Similarly,
and again deviating from most of the literature, contributions
to Project B not only failed to decline but actually increased
over time, even though free riders in Project B were not sub-
ject to the risk of punishment.

As previously suggested, a speculative explanation for
this phenomenon is that employees may have felt coerced into
selecting Project A, which could have negatively impacted
their willingness to contribute. For instance, Kohn (1988) has
argued that incentives may create a sense of being controlled
and thus have a negative impact on people. Coherently with
this interpretation, an opposite trend is observed in Project
B, where no punishment was introduced. As the game pro-
gressed, employees increased their contributions to Project B,
recognizing its potential as an investment in the organization’s
future. Project B’s ability to yield broader societal benefits
enhances the collective return on investment, motivating em-
ployees to contribute more.

An alternative explanation for our findings is that the in-
stitutional framework used in the experiment to implement
punishments lacked the sophistication needed for managers to
exert a fine-tuned incentivization of the employees’ behavior.
While the experimental design allowed managers to inform
employees about the reasons for the punishment—either se-
lecting the *wrong’ project or contributing insufficiently—this
mechanism was likely not robust enough to meaningfully in-
fluence and foster fine-grained behavioral changes among the
employees.

Our findings reveal a notable dichotomy in the effects
of punishment-based incentives. On the one hand, these in-
centives significantly influenced employees’ project choices,
leading them to select options that provided higher returns
for the manager. On the other hand, the incentives did not
achieve the same level of control over employee contributions
to these projects. This suggests that while punishment in-
centives effectively shaped which projects employees chose,
they were far less effective in influencing how much effort
employees put into those projects. This dichotomy highlights
a limitation of punishment-based mechanisms. Although they
can guide certain behaviors, such as aligning project selec-
tion with managerial goals, they fail to drive the desired level
of effort or engagement. This finding suggests that punish-
ment may work as a short-term corrective measure but fails to
encourage the sustained effort required for long-term organi-
zational success. Our experimental results, however, do not
allow us to isolate the reasons for this disparity clearly. After
fulfilling the manager’s desired project selection, one promis-

ing interpretation is that employees felt that their behavior
was “fair enough” and thus psychologically justified reducing
their effort. By agreeing to follow the manager’s goals, they
may have perceived that they had met their obligations, losing
self-motivation to go beyond the minimum required effort.
This interpretation aligns with research on fairness in organi-
zations (Andreoni, 1988; Fischbacher et al., 2001), suggesting
that employees may feel less compelled to exert additional
effort when they believe they have met a fairness threshold.

Our research contributes to the ongoing scholarly debate
on agency theory and incentive mechanisms by providing ex-
perimental evidence on the effectiveness of punishment incen-
tives in a public good game setting. We offer insights into the
behavioral dynamics of agency relationships and highlight the
nuanced interplay between incentives and decision-making
processes. Our findings indicate that, while punishment may
drive short-term goals, it is insufficient for fostering the long-
term commitment and effort needed to achieve strategic or-
ganizational goals. In this regard, a more balanced approach
that incorporates rewards or positive outcomes, such as praise,
bonuses, or recognition, and punishment may be required to
maintain immediate and long-term employee engagement.

Regarding the limitations of our study, the sample size of
eighty participants restricts the generalizability of the findings,
warranting caution in drawing definitive conclusions. More-
over, participants’ status as students may influence decision-
making dynamics, potentially diverging from real-world man-
agerial scenarios. Future research avenues could explore
larger datasets to enhance the robustness of findings and in-
vestigate the impact of rewards as an alternative incentive
mechanism. Furthermore, scholars could investigate the role
of intrinsic motivators such as reciprocity and fairness in shap-
ing agent decisions within agency contexts, thus enriching
our understanding of incentive structures beyond traditional
extrinsic rewards.
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Appendix

A: Experiment Instructions
Welcome,

Thank you for being here. You are about to participate
in an experiment on economic decisions. Just for arriving on
time, you will receive €3 at the end of the experiment.

You will soon receive the necessary instructions. Please
read them carefully, as your additional earnings will depend
on the decisions you make. If you have any doubts, you can
ask a staff member by raising your hand.

Please do not talk to the other participants. If you disturb
your colleagues or use the computer for activities not directly
related to the experiment, you will be automatically excluded
from the experiment and any compensation. You can trust
that everything that happens during the experiment will be in
line with the rules presented in the following instructions.

During the rounds of the experiment, we will use Experi-
mental Currency Units (ECU): 1 ECU corresponds to €0.65.

Before the first round begins, the software will randomly
create groups of 4 participants. The composition of these
groups will remain the same throughout the entire experiment,
which consists of 25 periods. Thus, your group will be made
up of you and three other participants, whose identities you
do not know. At the start of the experiment, you will also
be randomly assigned a role: each group will consist of one
member with the role of Participant 1 and three members
with the role of Participant 2.

The experiment consists of two consecutive parts. You
will now receive the instructions for the first part. You will be
given a few minutes to read the instructions, which will then be
read aloud. Before the experiment begins, you will be asked
to answer some simple questions to ensure you understand
the instructions.

At the end of the first part, you will receive the instructions
for the second part. Finally, there will be a brief questionnaire,
after which you will be informed of your earnings.

PART 1

This first part will take place over 5 periods, each consisting
of two decision-making phases. In each period, your initial
endowment is 20 ECU.

First decision-making phase

If you are assigned the role of Participant 2, you will only
participate in the first phase of each period. You will be asked
to decide how to use your ECU endowment. There are two
different common projects (Project A and Project B) to which
you can contribute: you will select one of the two projects
and, without knowing which project the other Participants 2
have chosen, you will decide how many ECU to allocate to
the development of the project you selected.

If you are assigned the role of Participant 1, you will
participate in both decision-making phases. First, you will
be asked to select one of the two projects and hypothetically
decide your contribution. Like the other members of your

group, you will receive the initial endowment of 20 ECU, but
you will not actually be required to contribute to the projects.

If you have the role of Participant 2, in each period, your
earnings are determined based on the total contributions to
the project you have chosen. In other words, if you select
Project A, the sum of the ECU invested by all Participant 2
members of your group in Project A will be multiplied by a
factor of 0.4. The result is your share, which you will receive
as a redistribution of the value created by the common Project
A. This share will be the same for all Participant 2 members
in your group who selected Project A. You will only receive
this share if you have selected Project A in that period.

Similarly, the sum of the ECU invested by all Participant
2 members of your group in Project B will be multiplied by
the same factor of 0.4. Again, the result is your share, which
you will receive as a redistribution of the value created by the
common project B, but only if you selected B in that period.

If you have the role of Participant 1, in each round, your
earnings are determined based on the total contributions of all
Participant 2 members to Project A. Specifically, your share
from Project A is calculated by multiplying the sum of the
ECU invested by Participant 2 members of your group in
Project A by a factor of 0.6. However, you will not receive
any earnings from the contributions to Project B.

Regarding Project B, note that this will be used to develop
an additional project, (Project C), which is common to all
groups (not just yours).

Independently of role and of the project selected by the
participant, each participant receives an equal share of 16% of
the total ECU invested by all groups in their respective Project
B (if you prefer, this part can be seen as 40% of the total
returns obtained by the participants in the role of Participant
2 who invested in their own Project B).

Notice that, in order for Project C to be developed, at
least one participant (with role 2) must contribute to his/her
respective Project B.

At the end of each period, you will be informed about the
projects selected by the Participant 2 members of your group
and about your earnings, which will be calculated as follows
based on your role:

i. Manager: 204+0.6-A+0.16-C

ii. Employee who has invested in Project A: 20 —c+0.4-
A+0.16-C

iii. Employee who has invested in Project B: 20 —c+ 0.4
B+0.16-C

where:

A: represents the total tokens invested by the group in Project A
B: represents the total tokens invested by the group in Project B
C: represents the total tokens invested by all groups in their
respective Project B

c: represents the tokens invested by the employee in the
project they selected.



Punishment Incentives in Principal-Agent Dynamics: Insights from a Public Goods Game Experiment — 40/40

Second Decision-Making Phase

If you have the role of Participant 1, in the second phase,
you can observe how much each Participant 2 in your group
contributed to which common project in the first phase. At
this point, you are asked to decide, hypothetically, whether to
reduce or keep unchanged the earnings that each Participant 2
obtained in that period during the first phase.

You can allocate up to a maximum of 10 points: each
point reduces the earnings of the Participant 2 to whom it is
assigned by 10%. For each point assigned, you can provide a
reason for your decision. Therefore, points could be assigned
to one or more Participant 2s because you wished they had se-
lected a different common project and/or because you wanted
them to contribute more. You can assign points to the same
Participant 2 for both reasons if you wanted that Participant
2 not only to choose a different project but also to increase
their contribution. Indeed, the higher the contributions of the
Participant 2s in your group to Project A, the higher your
earnings will be in each period.

Since these are hypothetical choices, your decisions will
not affect the earnings of the Participant 2 members of your
group, and your decisions will not be communicated to them.
Therefore, in each of the 5 periods, your earnings and those of
the Participant 2s will remain the same as determined during
the first decision-making phase.

PART 2

This part of the experiment lasts for 20 periods, with each
period divided into two phases. As in PART 1, in each period,
your initial endowment is 20 UMS.

Regardless of your role, the first decision-making phase
remains unchanged.

For the second decision-making phase, you will only par-
ticipate if you have the role of Participant 1: you will observe
the decisions made by the Participant 2s in your group and
will decide, no loner hypothetically, whether to reduce or
keep unchanged the earnings that each Participant 2 obtained
in that period.

In this second part of the experiment, Participant 1 will
have a real effect on the earnings of the Participant 2s, and her
decisions will be communicated to the Participant 2s at the
end of each period.

Notice that assigning points incurs a cost, which depends
on the number of points assigned, as shown in the following
table:

points O 1 2 3 4 5 6 7 8 9 10
cost 0 1 2 4 6 9 12 16 20 25 30

Participant 2s will be informed of the points assigned to
them and the reasons for these decisions: specifically, the
number of points for choosing a different project and the
number of points for having a too low contribution.

At the end of the second phase, the earnings are deter-
mined as follows:

* Participant 1: Earnings from Phase 1 - Cost of Assigned
Points

* Participant 2: Earnings from Phase 1 - 0.10 x Points
Received x Earnings from Phase 1

At the end of the final round (and after completing a brief
questionnaire), the software will randomly select one round
from the 25 rounds. The result you obtained in the selected
round will represent your compensation for the experiment.
The total amount of ECU earned will be converted into euros
and paid in addition to the €3 participation fee.



