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Abstract
Explicit and implicit incentives and opportunities for mutually beneficial voluntary cooperation coexist
in many economic relationships. In a series of eight laboratory gift-exchange experiments, we show that
incentives can lead to crowding out of voluntary cooperation even after they have been abolished. This
crowding-out also occurs in repeated relationships, which otherwise strongly increase effort compared to
one-shot interactions. Using a unified econometric framework, we unpack these results as a function of
positive and negative reciprocity, as well as the principals’ wage offer and the incentive compatibility of the
contract. Crowding-out occurs mostly due to reduced wages and not a change in reciprocal wage–effort
relationships. Our systematic analysis also replicates established results on gift exchange, incentives, and
crowding out of voluntary cooperation while being exposed to incentives. Overall, our findings show that
the behavioral consequences of explicit incentives strongly depend on the features of the situation in which
they are embedded.

Keywords: Crowding-out; Explicit incentives; Gift-exchange experiments; Incomplete contracts; Implicit incentives;
Principal-agent games; Repeated games

JEL Codes: C70; C90

1. Introduction
Explicit and implicit performance incentives, as well as mutually beneficial opportunities for volun-
tary cooperation, coexist inmany contractual and organizational settings. Explicit incentives (‘pay for
performance’) and implicit incentives (strategic incentives enabled in repeated interactions) appeal
to an agent’s self-interest to exert high effort. Empirical and (field) experimental evidence (e.g.,
Anderhub, Gächter &K ̈onigstein, 2002; Bandiera, Barankay &Rasul, 2005; Gächter, Huang& Sefton,
2016; Lazear, 2000; Shearer, 2004) shows that effort behavior is often consistent with predictions
of self-interest-based incentive theory. However, a large body of experimental evidence from trust
games, gift-exchange games, and public goods games also shows that many people are willing to
cooperate voluntarily – that is, to act against their self-interest to benefit others (for surveys, see,
e.g., Bowles, 2016; Chaudhuri, 2011; Drouvelis, 2021; Fehr & Charness, 2024; Fehr & Fischbacher,
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2003; Fehr & Schurtenberger, 2018; Gintis, Bowles, Boyd & Fehr, 2005). If both motivations – fol-
lowing explicit material incentives as set out in contracts and institutions and voluntary cooperation
as motivated by social preferences – are behaviorally relevant and coexist in many economic rela-
tionships (e.g., Bewley, 1999; Fehr & Falk, 2002), the question arises how they influence agents’ effort
choices.

In this article, we study how incentives affect voluntary cooperation in the form of high levels
of social value-enhancing effort choices. In naturally occurring contractual relations, present and
past experience with incentives and trust-based voluntary cooperation coexist and might influence
effort choice. Our goal is to separate the channels of present and past experience with incentives, as
well as experience with trust-based voluntary cooperation, using a systematic and highly comparable
series of eight laboratory gift-exchange experiments with designs inspired by previous evidence on
the consequences of incentives for voluntary cooperation.

We are guided by threemain questions. First, howdoes the presence of explicit incentives influence
voluntary cooperation when incentives alone cannot achieve efficiency? Second, does the experience
of explicit incentives have ‘spillover effects’ on subsequent voluntary cooperation even when there
are no explicit incentives present anymore? Third, how does experience with voluntary cooperation
before being exposed to incentive contracts influence crowding-out in the presence of incentives and
their possible spillover effects on behavior under contracts without incentives?

Some answers to the first two questions already exist in the literature (see, e.g., Bowles, 2008;
Bowles & Polania-Reyes, 2012), but the evidence does not come from comparable designs. For
instance, laboratory evidence from gift-exchange market games (e.g., Fehr & Gächter, 2002),
trust games (e.g., Bohnet, Frey & Huck, 2001), or common pool resource games (e.g., Cardenas,
Stranlund & Willis, 2000) suggests that the presence of incentives may crowd out voluntary coop-
eration. Similarly, evidence from laboratory public goods games (e.g., Falkinger, Fehr, Gächter &
Winter-Ebmer, 2000) and field evidence (e.g., Burks, Carpenter &Goette, 2009; Gneezy &Rustichini,
2000) suggest that incentives can have spillover effects on subsequent performance even after they
have been abolished. To our knowledge, little is known about our third question. Our goals there-
fore are (i) to use the power of a comparable set of laboratory gift-exchange experiments to provide
answers to the three questions posed above and (ii) to provide a unified econometric framework
that explains effort choice in terms of incentives and positive and negative reciprocity, which are
well-established behavioral motivations (e.g., Fehr & Gächter, 2000).

The core argument explaining why incentives may crowd out voluntary cooperation is as fol-
lows. The psychological sources of cooperation are social preferences like concerns for fairness and
equity, reciprocity and guilt aversion, loyalty and goodwill, or social norms and social esteem (all
formalized in various theories).1 By contrast, explicit incentives are, by design, a direct appeal to
people’s self-interest and, therefore, in conflict with other-regarding concerns. Incentives might also
convey mistrust and trigger ‘control aversion’ (e.g., Falk & Kosfeld, 2006; Schmelz & Bowles, 2021;
Schmelz & Ziegelmeyer, 2020; Ziegelmeyer, Schmelz & Ploner, 2012). The general point is that trust
contracts and incentive contracts send psychologically conflictual signals to which agents may react
differently.

There are at least three reasons why we believe that our research questions are important. First, the
presence of explicit incentives in otherwise incomplete contracts raises the question whether ‘mate-
rial interests’ and the ‘moral sentiments’ as expressed in voluntary cooperation are separable, that
is, whether incentives and voluntary cooperation are independent of the levels of the other: Can we

1For fairness and equity, see Akerlof (1982); Bolton and Ockenfels (2000); Cox, Friedman and Sadiraj (2008); Fehr and
Schmidt (1999); for reciprocity, see Dufwenberg and Kirchsteiger (2004); Falk and Fischbacher (2006); Rabin (1993); for guilt
aversion, see Battigalli and Dufwenberg (2007); for loyalty and goodwill, see Bewley (1999); Simon (1991); and for social norms
and social esteem, see Andreoni and Bernheim (2009); Bénabou and Tirole (2006); Ellingsen and Johannesson (2008); Sliwka
(2007).
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add voluntary cooperation on top of what incentives induce the agent to do, or do incentives per se
influence the extent of cooperation agents are willing to exert? More precisely, a failure of separability
occurs if, under a given contract, voluntary cooperation – actual effort exceeding best-reply effort –
is different than the voluntary cooperation agents are willing to provide under a comparable trust
contract.

As Bowles and Hwang (2008) argue, separability is an often-invoked assumption, but the psycho-
logical differences between incentives and voluntary cooperation suggest separabilitymight not hold.
If separability fails (suggested by Bowles, 2008, 2014, 2016; Bowles & Polania-Reyes, 2012), incen-
tives may be overused or underused, which has implications for mechanism design (e.g., Bowles &
Hwang, 2008; for a discussion of these issues in a broader context, see Besley&Ghatak, 2018;Kranton,
2019).

Second, in many economic relationships, agents might have past experience with trust and reci-
procity and/or with explicit incentives, either because of policy changes within an organization or
because of different regimes agents might experience when moving to organizations with different
incentive policies. Specifically, the experience of explicit incentives may have spillover effects on vol-
untary cooperation even if explicit incentives are no longer present. This possibility is suggested by
literature on history dependence and learning (e.g., Cooper & Kagel, 2016; Cooper & Stockman,
2011; Rand&Peysakhovich, 2016). Because explicit incentives are salient appeals to self-interest, self-
interested behavior may carry over into situations requiring voluntary cooperation even if explicit
incentives are no longer present.2 Similarly, principals’ experience with agents’ effort choices might
influence their subsequent offered contracts. More precisely, history dependence in voluntary coop-
eration occurs if effort under a given trust contract is influenced by a previously experienced trust
or incentive contract. History dependence may therefore support or hinder voluntary cooperation:
If people experience voluntary cooperation, it may become salient and thereby support cooper-
ation; similarly, experience with incentive contracts may make self-interest more salient, thereby
undermining voluntary cooperation.

Finally, studying the behavioral consequences of performance incentives is important because,
fundamentally, many real-world contracts are incomplete, which leaves important aspects unregu-
lated and therefore non-enforceable. As has long been noted, voluntary cooperation is necessary to
ensure efficiency under contractual incompleteness (see, e.g., Akerlof, 1982; Bewley, 1999; Bowles,
2003, 2016; Ellingsen, 2024; Fehr, Goette & Zehnder, 2009; Fehr, Klein & Schmidt, 2007; Williamson,
1985). Reciprocity-based voluntary cooperation can be a ‘contract enforcement device’ (Fehr,
Gächter & Kirchsteiger, 1997), which, however, might be in conflict with performance incentives.

In summary, many contractual relationships require voluntary cooperation for their efficient ful-
fillment. Given this, the behavioral consequences of explicit incentives as appeals to self-interest –
both their contemporaneous impact and their spillover effect – may depend on the salience of
self-interest and be moderated by the experience people have with voluntary cooperation. Our
experiments are designed to systematically test these arguments.

Our analyses are based on laboratory gift-exchange experiments (for surveys, see Charness &
Kuhn, 2011; Cooper & Kagel, 2016; Fehr et al., 2009).3 The gift-exchange game is a two-player game
in which a principal offers a fixed wage to an agent. The agent can accept or reject the wage offer.
If the agent accepts, they choose an effort level. Effort is costly for the agent and beneficial for the

2Related arguments are that (i) extrinsic incentives might crowd out intrinsic motivations such as pursuing activities for
their own sake and ‘not just for the money’ (Deci, Koestner & Ryan, 1999; Frey, 1997) and (ii) that incentives can also change
relationships, from goodwill based to a transactional, market-exchange based relationship (e.g., Bowles, 2016; Frey & Jegen,
2001; Gneezy & Rustichini, 2000; Sandel, 2012). An incentive contract may also provide an (unconscious) excuse to behave
selfishly, which may allow people to abandon other-regarding concerns (‘moral wiggle room’ Dana, Weber & Kuang, 2007).

3We chose laboratory experiments for two reasons: (i) only the lab allows for the comprehensive investigation of all interac-
tion effects we are interested in (Croson & Gächter, 2010; Falk & Heckman, 2009) and (ii) controlling for self-interest, which
will be crucial for our approach, is hardly feasible in the field.
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principal. Efficiency requires maximal effort, whereas a self-interested agent will provide minimal
effort irrespective of the accepted wage (no voluntary cooperation). Numerous experiments refute
this prediction and demonstrate the relevance of voluntary cooperation – wages and effort are posi-
tively correlated even in one-shot games.4 We replicate this finding in a version of the gift-exchange
game we call the ‘Trust contract.’ This will provide the necessary benchmark for the comparisons we
are mainly interested in.

The explicit incentives take the form of either a ‘Fine contract’ – that is, a contractually agreedwage
reduction in case actual effort falls short of the desired effort or (in different experiments) a ‘Bonus
contract,’ where the agent receives a contractually agreed additional wage payment if the actual effort
is at least as high as the desired effort. Both contracts induce the same material incentives and hence
any behavioral difference is a framing effect.

We design the set of feasible contracts such that the maximally enforceable effort (by means of
incentive-compatible contracts) is substantially less than the efficient level. Thus, there is room for
efficiency-enhancing voluntary cooperation beyond themaximally enforceable level. Our design also
allows for an easy distinction between incentive-compatible and non-incentive-compatible (NIC)
contracts; the latter are directly comparable to Trust contracts that are NIC by design.

Our research strategy is based on eight experiments organized in three sets. Some of our design
elements are inspired by past research, and we will explain the connection in Sections 3 and 4. In
the first set of three experiments, we establish some basic facts about history dependence and failure
of separability. We investigate how voluntary effort provision is affected (i) after agents experienced
explicit incentives (measuring history dependence) and (ii) while agents are exposed to Bonus or Fine
contracts (measuring separability).

In the second set of two experiments, we investigate how experience with Trust contracts before
being exposed to Bonus or Fine contracts affects behavior under incentives and after incentives.
Experience with Trust contracts is an interesting contextual variable because the psychology of Trust
contracts might set an important reference point before being exposed to incentives. Experience with
Trust contracts before being exposed to incentivesmay blunt the salience of incentives and their focus
on self-interest.

The third set of three experiments investigates how implicit incentives coming from repeated inter-
action affect history effects and separability observed in the first two sets of experiments, where we
randomly change pairings across iterations to avoid confounds of separability issues with strategic
incentives. Implicit incentives, which allow for sequential reciprocity across rounds of interactions,
are arguably a very important feature of many ongoing relationships, and therefore it is important to
understand how they, together with the explicit incentives, affect effort behavior.

Our most important results are as follows. We find that the experience of explicit incentives spills
over to situations without incentives by ‘crowding out’ voluntary cooperation. This result establishes
that the behavioral consequences of incentives can extend beyond their immediate presence. This
effect is largest in repeated relationships, which otherwise strongly increase effort compared to one-
shot interactions. Incentives also crowdout voluntary cooperation in the presence of incentives:There
is no voluntary cooperation beyond the level induced by incentive-compatible contracts, even though
agents are willing to provide higher levels without incentive-compatible contracts. Our econometric
analysis shows that crowding-out mostly happens due to reduced wages and not due to changed
wage–effort relationships.

4Some early gift exchange experiments are discussed by Charness (2004); Charness, Frechette and Kagel (2004); Fehr et al.
(1993); Fehr et al. (1997); Fehr et al. (1998); Hannan et al. (2002). Gift exchange has been observed not only in abstract but
also in real-effort experiments (e.g., Gächter et al., 2016; Gneezy, 2004; Kujansuu & Schram, 2021). Evidence on gift exchange
is not confined to the laboratory. See Barr and Serneels (2009); Englmaier and Leider (2020); Falk (2007); Gneezy and List
(2006); Kirchler and Palan (2018); Kube, Maréchal and Puppe (2012) and as examples of field studies on gift exchange. Cohn,
Fehr and Goette (2015) show that people who exert gift exchange in the lab also exert it in the field.
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Table 1 Games and parameters

Offered contract: Trust game Fine game Bonus game

Fixed wage w ∊ [−700, 700] w ∊ [−700, 700] w ∊ [−700, 700]

Desired effort (=output) ed ∊ [1, 20] ed ∊ [1, 20] ed ∊ [1, 20]

Fine/Bonus – f ∊ {0, 24, 52, 80} b ∊ {0, 24, 52, 80}

Agent’s payoff w – c(e) w – c(e) if e ≥ ed w – c(e) + b if e ≥ ed

w – c(e) – f if e< ed w – c(e) if e< ed

Principal’s payoff 35e –w 35e –w if e ≥ ed 35e –w – b if e ≥ ed

35e –w + f if e< ed 35e –w if e< ed

Effort cost: c(e) = 7e – 7; Payoff if contract rejected: 0 for both.

2. The stage games and benchmark solutions
2.1. The games
Our tools are gift-exchange games (Fehr & Gächter, 2002; Fehr et al., 1997), summarized in Table 1,
and incentive games inspired by Anderhub et al. (2002) and adapted for present purposes. Each
game has three stages. The principal first offers the agent a contract. In the Trust game, the contract
comprises a fixed wage w and a desired effort ed (effort can also be interpreted as output). Desired
effort can be seen as a minimal form of communication with which the principal sends a message
about what they expect from the agent.5 The contract must obey the restrictions 1 ≤ ed ≤ 20
and −700 ≤ w ≤ 700 in integers (negative wages are allowed because in a benchmark solution
(see Section 2.2), wages can become negative). In the Fine and Bonus game, the contract, in addition
to w and ed, also specifies a fine or bonus (see Table 1).

Second, the agent can accept or reject the contract. If the agent rejects, the game ends and both earn
nothing. If the agent accepts, he or she enters the third stage and chooses effort e in integers (where
1 ≤ e ≤ 20). The agent is not restricted by ed. This reflects contractual incompleteness because ed is
not enforceable. The stage game ends after the effort choice.

In all games, the principal’s return from effort is 35e and the agent’s cost function is increasing
and, for simplicity, linear in effort: c(e) = 7e – 7. Each player knows the rules, including all payoff
functions, and is informed about all choices made in the game.

In the Trust game, the offered contract only consists of w, ed. Because w cannot be conditioned
on effort, we refer to this game as the ‘Trust game.’ The principal earns 35e – w and the agent earns
w – c(e).

The offered contract in the Fine game consists of w, ed, f, where f represents a fine (it can be inter-
preted as an announced wage reduction if e< ed). The principal can announce one of four lump-sum
fine levels: f ∊ {0, 24, 52, 80}. If e is less than ed, f is subtracted from the agent’s wage and the principal’s
wage bill is reduced accordingly. If e is greater than or equal to ed, the fine is not imposed.

In the Bonus game, the offered contract contains w, ed, b, where b is a bonus (an announced wage
increase if e ≥ ed) with b ∊ {0, 24, 52, 80}. If e is greater than or equal to ed, the bonus is added
to the agent’s payoff and subtracted from the principal’s payoff. If e is less than ed, the bonus is not
due.

We use lump-sum Fine and Bonus as incentives because they are simple and easy to understand.
Moreover, they have attractive properties for our purposes, as we show in Section 2.2.

5Stipulating a desired effort can be seen as a very minimal form of communication. The literature on communication (e.g.,
Cardenas et al., 2000) suggest that richer communication than what we allow in our experiments could lead to more voluntary
cooperation.
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2.2. Stage game benchmark solutions for money-maximizing agents
Trust game: A money-maximizing agent will choose e = emin = 1 irrespective of w and therefore the
principal will offer the wage that just ensures the agent’s acceptance: w = 1 (or w = 0). The resulting
payoffs are 34money units for the principal and 1money unit for the agent.This solution is inefficient
because the efficient surplus is 567 at e = emax = 20.

Fine game and Bonus game: In choosing effort, the agent must consider two alternatives, e equals
ed or e equals 1. Effort e greater than ed is suboptimal since it causes higher cost without increasing
payment. Conditional on e lower than ed, minimal effort e equals 1 is best because Fine and Bonus
payments are independent of e. Hence, the optimal effort level is:

e* = { ed if w − c(ed) ≥ w − f − c(1) ⇔ f ≥ c(ed) or w + b − c(ed) ≥ w − c(1) ⇔ b ≥ c(ed);
1 otherwise.

(1)

Notice that the best-reply efforts are the same in the Fine game and the Bonus game; any behavioral
difference for a given contract is therefore due to a framing effect.

The agent’s best-reply function (1) is the incentive-compatibility constraint for the principal’s con-
tract design problem. For each level of f or b, a maximal level of desired effort exists that satisfies f
and b are greater than or equal to c(ed). Given our parameters, the maximally enforceable effort is 12.
Before choosing effort, the agent must accept an offered contract. With the parameters from Table 1,
it is optimal for the principal to set w such that the agent is just compensated for his or her effort cost
c(e*); furthermore, the solution to the principal’s problem is f and b = 80, ed = 12 andwf = c(12) = 77
or wb = b – c(12) = –3 (where wf (wb) denotes the wage in the Fine (Bonus) game). Accordingly, the
agent will accept the contract and choose e equals 12. This solution is more efficient than the solution
without incentives, but it does not generate the maximal surplus (the surplus is 343 money units,
which goes entirely to the principal).

We set the maximally enforceable effort under incentive-compatible contracts at 12 because
this leaves room for voluntary cooperation beyond what incentives can achieve. This design fea-
ture reflects contractual incompleteness that characterizes many real-world contracts, even if some
aspects can be contractually regulated. By allowing for different Fine and Bonus levels (including
zero), we give the principal the possibility to set the strength of the incentives he or she wants to
apply to the agent (we included zero because there is evidence that deliberately abstaining from
using incentives when incentives could have been used induces more cooperation; Fehr & List, 2004;
Fehr & Rockenbach, 2003). Moreover, different combinations of f, b, and ed that satisfy the incentive-
compatibility constraint can induce different best-reply efforts, and this variation allows for a sharper
test of whether agents choose best-reply efforts than a more restricted (e.g., binary) set would have
allowed for.

Also notice that if the offered contract violates incentive compatibility, e* equals 1, like in the
Trust game. This property will be important in our analysis because it makes Trust contracts and
NIC contracts directly comparable.

3. Research questions, experimental design, and procedures
3.1. Research questions and experimental design
Table 2 lists our eight between-subjects experiments. Here, we only describe our experiments; we
discuss our behavioral hypotheses in Section 4.

Experiment #1 is TTT, our benchmark. In TTT, participants play three phases, each of which
comprises ten one-shot Trust games played in randomly matched pairs. If effort is higher than pre-
dicted according to the benchmark solution (i.e., e > e*), we refer to this as ‘voluntary cooperation.’
This is a standard gift-exchange experiment (see, e.g., Fehr et al., 1997; Fehr, Kirchler, Weichbold &
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Table 2 Main research questions and experimental design

Experiment
label

Phase 1
(period 1–10)

Phase 2
(period 11–20)

Phase 3
(period 21–30) # Participants

# Independent
matching groups

0. Establishing a benchmark of voluntary cooperation

1. TTT Trust Trust Trust 78 6

A. Establishing the effects of explicit incentives without prior experience of Trust contracts

2. FT Fine Trust – 80 6

3. BT Bonus Trust – 78 6

B. Explicit incentives after experiencing Trust contracts

4. TFT Trust Fine Trust 86 6

5. TBT Trust Bonus Trust 84 6

C. Explicit incentives after experiencing Trust contracts under implicit incentives in repeated relations

6. TTT-R Trust Trust Trust 24 12

7. TFT-R Trust Fine Trust 36 18

8. TBT-R Trust Bonus Trust 34 17

Experiments #1 to #5 are one-shot interactions (‘Strangers’), whereas experiments #6 to #8 are run as repeated games in fixed pairs (‘Partners,’
indicated by the suffix -R). The two-phase experiments are a conceptual replication of Fehr and Gächter (2002).

Gächter, 1998), adapted for our purposes and repeated over thirty periods. Becausewe observe behav-
ior under Trust contracts across three phases of ten periods each, TTT allows us to observe whether
learning leads to the erosion of voluntary cooperation across the phases or whether history depen-
dence (as triggered by the experience of gift-exchange contracts in phase 1) can also lead to stable
gift-exchange in later phases.

Against the TTT benchmark, we conduct three sets of experiments. The first set of experiments
(the two-phase experiments #2 and #3, labeled FT and BT in panel A in Table 2) are a conceptual
replication of similar two-phase experiments by Fehr and Gächter (2002). These experiments aim
at (i) measuring the impact of explicit incentives on effort choices, (ii) investigating how incentives
affect effort choice with and without incentive-compatible contracts and without prior experience of
Trust contracts before being exposed to incentive contracts, (iii) studying a spillover effect of experi-
encing explicit incentives on effort choice in subsequent Trust contracts and (iv) measuring the role
of framing (Fine vs. Bonus contracts). To avoid confounds with strategic incentives, participants play
1-shot experiments in 2 phases of 10 periods each. In phase 1, principals can design either Fine or
Bonus contracts (in between-participants treatments), whereas in phase 2 (within-participants), only
Trust contracts are feasible. Notice that FT and BT allow us to isolate the behavioral consequences
of explicit incentives both while they are present (in phase 1) and after they have been abolished (in
phase 2) when the behavioral salience of explicit incentives is unconfounded with prior experience
of gift exchange under Trust contracts.

The second set of experiments (#4 and #5 in panel B, labeled TFT and TBT, respectively) extends
the basic setting of experiments #2 and #3 (with their respective research questions) by adding a prior
experience with gift exchange under Trust contracts. Therefore, TFT and TBT allow for the study of
how a history of experience with Trust contracts (in phase 1) influences behavior under incentive
contracts (in phase 2) and subsequent Trust contracts (in phase 3).

The third set of experiments is finitely repeated games with the same Partner in all phases
(#6 to #8 in panel C, labeled TTT-R, TFT-R, and TBT-R, respectively). These experiments add
implicit incentives to the designs and research questions of experiments #4 and #5. There are the-
oretical and empirical reasons why there are implicit (i.e., strategic) incentives to cooperate: If
selfishness and rationality are not common knowledge, cooperation can be sequentially rational
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(Kreps, Milgrom, Roberts & Wilson, 1982). Bounded rationality can also lead to cooperation
(Selten & Stoecker, 1986). Previous experimental evidence also suggests that cooperation in repeated
games of cooperation (including gift-exchange games) is higher than in one-shot games (e.g., Brown,
Falk & Fehr, 2004; Embrey, Fréchette & Yuksel, 2018; Falk, Gächter & Kovacs, 1999; Reuben &
Suetens, 2012).

3.2. Procedures
We conducted 20 sessions at the University of St. Gallen (Switzerland) with a total of 500 participants
(first-year undergraduates of business, economics, or law). We recruited participants by drawing a
random selection from a database of volunteer participants and invited them by email. In a typical
session, 28 participants were present at the same time.

After arrival at the lab, participants read the instructions (see Appendix A; the same for all) and
then were asked to answer control questions on payoff calculations. The experiment did not start
before all participants had answered all questions. Roles were assigned at random and fixed through-
out the session. We explained that all decisions would be anonymous during the whole experiment.
At the beginning of each session, we told participants that there would be different parts and that
they would learn about them one after the other.

The experiments were computerized and conducted with ‘z-Tree’ (Fischbacher, 2007). Participants
were separated by partitions and matched anonymously. In sessions with random matching, we
formed 2 independentmatching groups of 14 participants each. Participants were not informed about
the matching groups and were told they would be randomly matched with another person in the
room. Participants also never learned the identity of their opponent. Each session lasted two hours.
Participants earned on average CHF 45 (approximately €30 at the time of the study).

4. Hypotheses
There is ample evidence for voluntary cooperation under Trust contracts even with Stranger match-
ing (see, e.g., Cooper & Kagel, 2016; Drouvelis, 2021; Fehr & Charness, 2024; Fehr & Gächter, 1998;
for overviews). This violates the assumption of selfish (money-maximizing) rationality, which pre-
dicts that effort and offered wage are minimal in one-shot games as well as finitely repeated games.
However, if one assumes social preferences, a ‘trust-reciprocity’ or ‘gift-exchange’ mechanism is pos-
sible (Akerlof, 1982; shown in, e.g., Berg, Dickhaut &McCabe, 1995; Fehr, Kirchsteiger & Riedl, 1993;
Fehr et al., 1997): The principal offers a substantial fixed wage trusting that the agent will respond in
kind by choosing an above-minimal effort level.

A positive wage–effort relationship is a well-established empirical regularity that we expect to
replicate with Stranger and Partner matching (see, e.g., Brown et al., 2004; Falk et al., 1999; Gächter &
Falk, 2002). In Partnermatching, some trust by the principal is necessary in the beginning, but in later
periods the principal as well as the agent might respond in kind to each other’s previous choice. We
refer to this as the ‘sequential reciprocity’mechanism.We expect sequential reciprocity across periods
to be more powerful than one-shot trust reciprocity in inducing higher wages and obtaining higher
effort conditional on wage.

We also expect to find strong behavioral effects of explicit incentives (e.g., Anderhub et al., 2002;
Dickinson, 1999; Dickinson & Villeval, 2008; Gächter et al., 2016). In our setting, the higher the fines
or bonuses are, the higher the effort will be because the higher effort is the best reply provided the
contract is set up to be incentive compatible (Section 2.2). Our design allows for a sharp test of best-
reply predictions because contracts can be incentive-compatible or not. If a contract is not incentive
compatible, e* equals 1 regardless of other features of the contract (the same as for Trust contracts;
see equation (1)). If a contract is incentive compatible, there are 12 possible best-reply effort levels,
and we can compare behavior against them.
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Assuming we replicate these well-established psychological mechanisms, we investigate how
explicit incentives interact with voluntary cooperation under Trust contracts.We focus on threemain
dimensions of this question: (i) How does the experience of incentive contracting influence volun-
tary cooperation in subsequent Trust contracting? (ii) How do explicit incentives affect effort choices
when contracts are or are not incentive compatible? (ii) How does experience with Trust contracts
before being exposed to incentive contracts change the results obtained to questions (i) and (ii)?

Regarding our first main question, we consider the effects induced by history dependence and
learning. For instance, in the context of a step-level public goods game, Cooper and Stockman
(2011) have shown that cooperation was influenced by experience in the first half of the experiment
that manipulated either monetary concerns or fairness concerns (see also Cooper & Kagel, 2016).
The paths of cooperation were different depending on the starting experience, but behavior con-
verged over time. In our context, prior experience with Trust contracts can create a different history
dependence than prior experience with incentive contracts. According to evidence on cooperation
in gift-exchange games, in our TTT setting, to which we will compare FT/BT and TFT/TBT, agents’
effort choices will only depend on the wage offer.This should hold at least for phase 1, whose length of
ten periods is comparable to most gift-exchange experiments. If phase 1 of TTT creates a precedence
of gift exchange, history dependence in TTT may result in a wage–effort relationship that is stable in
phases 2 and 3. By contrast, if agents in phase 1 of FT/BT learn their self-regarding incentives, gift
exchange may dissipate, and effort in phase 2 of FT/BT may approach minimal levels.

There are three reasons why prior experience with incentive contracts can create a different history
dependence than prior experience with Trust contracts: First, because an incentive contract appeals
to the agent’s self-interest by communicating the monetary consequences for the agent of complying
and violating the contract, it could shift agents’ attention to monetary incentives, thereby inducing a
larger fraction of agents to choose minimal effort. Second, experience with incentive contracts might
induce agents who still cooperate voluntarily to respondwith somewhat lower effort – that is, it might
weaken the reciprocal wage–effort relationship. Third, prior experience with incentive contracts, and
the consequences this has for agents, could diminish principals’ trust in the agents’ willingness to
respond in kind. Consequently, the principal might offer lower wages, which in turn reduces the
agent’s effort response. Thus, our first hypothesis is:

Hypothesis 1 Compared to experiencing Trust contracts, experiencing incentive contracts reduces the
amount of voluntary cooperation under subsequent Trust contracting.

We refine our first hypothesis depending on different experimental conditions as follows: We pre-
dict lower effort in phase 2 of treatments FT and BT than in phase 2 of TTT (Hypothesis 1a). The
reason is that the explicit incentives of phase 1 of FT/BT may focus the agent on their self-interest,
which then spills over into phase 2, whereas agents in phase 1 of TTT likely experience gift exchange
where history dependence sustains gift exchange in phase 2 as well. Similarly, we predict smaller
effort in phase 3 of TFT and TBT (after experiencing incentives in phase 2) than in phase 3 of TTT
(Hypothesis 1b).

Because in TFT and TBT, participants can experience cooperation under Trust contracts in phase
1, we predict higher effort levels in phase 3 of TFT and TBT than in phase 2 of FT and BT (Hypothesis
1c).The reason is that inTFT/TBT, the salience of self-interest in phase 2 is nowpotentiallymoderated
by the experience of gift exchange in phase 1. Finally, we predict lower effort levels in phase 3 of
treatments TFT-R and TBT-R than in phase 3 of TTT-R (Hypothesis 1d).

Since the main hypothesis hinges fundamentally on reciprocal behavior, documented amply in
previous gift-exchange experiments, we formulate:

Hypothesis 2 Under Trust contracting, effort choices respond reciprocally to the offered wage.
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Specifically, a higher wage offer by the principal will reduce the probability of rejecting the contract
(Hypothesis 2a; also found by Anderhub et al., 2002) and the probability of minimal effort given the
contract has been accepted (Hypothesis 2b). Furthermore, given the contract has been accepted and
effort is higher thanminimal, effort correlates positively with wage (Hypothesis 2c).These effects will
be at least as strong under Partnermatching than under Strangermatching because in Partnermatch-
ing, strategic incentives (sequential reciprocity) across periods exist, and they will likely strengthen
reciprocity.

We also expect that explicit incentives strongly influence effort in our settings (see, e.g., Anderhub
et al., 2002; Gächter et al., 2016) and formulate this as our third hypothesis:

Hypothesis 3 Stronger monetary incentives induce higher effort.

We also investigate whether the framing of incentives as fine or bonus is important. Existing
evidence is mixed. For instance, Fehr and Gächter (2002) and Fehr et al. (2007) find that, in set-
tings similar to ours, bonus contracts induce higher efforts than fine contracts. de Quidt, Fallucchi,
K ̈olle, Nosenzo and Quercia (2017) find mixed evidence for framing effects in a small survey of the
existing literature and find no difference between Fine and Bonus contracts in their real-effort exper-
iment. Hence, because our design is closest to two studies that find evidence for contract framing, we
formulate the following:

Hypothesis 4 Framing incentives as fine or bonus matters. Effort will be higher under Bonus contracts
than under Fine contracts.

Finally, with incentive contracts, issues of incentive compatibility andwhether the offered contract
satisfies the agent’s participation constraint arise. We expect that agents will reject contracts that vio-
late the participation constraint. Regarding our second main question, because incentive contracts
appeal to agents’ self-interest, we expect that incentive contracts diminish (‘crowd out’) voluntary
cooperation both when they are incentive compatible and when they are not (in which case they are
incentive equivalent to Trust contracts; see, e.g., Fehr & Gächter, 2002). In other words, we expect
separability to fail. We thus have formulated the following hypothesis:

Hypothesis 5 Under Stranger matching, contracts that do not satisfy the participation constraint
are rejected (Hypothesis 5a). Accepted incentive contracts induce an effort level that is at least
as large as the theoretical best-reply effort implied by selfish rationality (Hypothesis 5b) but lower
voluntary cooperation (the difference between effort and best-reply effort) than in Trust contracts
(Hypothesis 5c). We also predict that NIC contracts – which are incentive equivalent to Trust
contracts – perform worse than incentive-compatible contracts and comparable Trust contracts
(Hypothesis 5d).

Because real-world relationships are often ongoing with the same partners, we study all issues
raised above in a Stranger versus Partner comparison. Based on (i) the theoretical argument that
strategic incentives in the formof sequential reciprocity available in Partner but not in Stranger should
increase cooperation in Partner cooperated to Stranger, and (ii) evidence consistent with (i) (Falk
et al., 1999; Gächter & Falk, 2002), we predict:

Hypothesis 6 Partner matching induces higher effort than Stranger matching.

In the data analyses we elaborate further on these hypotheses and specify the subsets of data we
use to study them.
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Table 3 Mean statistics by contract type andmatching condition

Stranger condition Partner condition

Contract type Trust Fine Bonus Trust Fine Bonus

Wage 79.9 140.7 80.5 256.8 286 194.1

Fine/Bonus – 74 70.6 – 58.8 67.3

Desired effort 7.3 10.8 10.8 14.8 16.2 14.8

Incentive compatible – 72.8% 69.6% – 19.4% 33.5%

Contract acceptance 77.2% 84.6% 82.7% 89.8% 87.8% 81.2%

Actual effort 3.7 7.1 6.9 13.3 13.9 13.5

Profit principal 4.7 95 76.6 146.1 168.2 150.1

Profit agent 81.1 79.4 89.6 193.4 179.6 162

Total profit 85.8 174.4 166.2 339.4 347.7 312

# Observations 3,660 830 810 1,060 180 170

The data used here are all experimental decisions under the respective contract type (Trust, Fine, Bonus), separately displayed by matching
protocol (Stranger, Partner).

5. Results
This results section is structured as follows. Before we investigate our hypotheses (see Section 4),
we start by providing an overview of mean statistics of wages, bonus and fine, desired and actual
effort, and profits across the three main contract types of Trust, Fine, and Bonus contracts, as well as
the two matching protocols Strangers and Partners, followed by an initial analysis of the main treat-
ment outcomes in terms of average effort levels (Section 5.1). Section 5.2 investigates the behavioral
mechanisms behind effort after experiencing Fine or Bonus contracts, and Section 5.3 studies deter-
minants of effort choice under Fine and Bonus contracts, distinguishing whether the contracts are
incentive compatible or not. Section 5.4 provides a comparison of treatments in terms of predicted
effort choices.

5.1. A descriptive overview
5.1.1 Mean statistics by contract type andmatching condition
Table 3 shows mean statistics for all experimental decisions taken by principals and agents, as well
as the resulting profits for each type of contract and each matching condition. At this stage, we do
not distinguish between phases. The purpose is to provide an overview of how the main treatment
conditions affect the main decision variables in our experiment.

Table 3 documents that wage, desired effort, actual effort, and profits are substantially higher under
Partner rather than Stranger matching. Contract acceptance is 81.2% across conditions. Mean fine
and bonus are 74 and 70.6 under Stranger conditions (and the rate of incentive-compatible con-
tracts is 72.8% and 69.6%, respectively), indicating that if incentives are available, most principals
choose high-powered incentives (recall that maximum incentives are 80). Furthermore, the mean
fines and bonuses are smaller under Partnermatching (means are 58.8 and 67.3), the rate of incentive-
compatible contracts is much lower than in Stranger matching (19.4% and 33.5%), and the desired
effort is above 14 in all Partner conditions.These facts reflect that explicit incentives are less important
in repeated games than in one-shot games. Wages are higher for Fine contracts than Bonus contracts
to compensate for the fact that a fine reduces payment while a bonus increases it. In Stranger, the
effort is higher under Fine and Bonus contracts than under Trust contracting.

The relative increase of effort in incentive contracts is larger in Stranger than Partner, which sug-
gests that explicit incentives are especially effective in short-term relationships. As expected, effort
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Fig. 1 Average effort across main experimental conditions. Panels a and b are the results of one-shot (‘Stranger’) matching
and panels c and d of finitely repeated (‘Partner’) matching (indicated by the suffix -R). The horizontal line at effort equaling
12 indicates the benchmark of the theoretically maximal effort implementable by incentive contracts. the numbers in the
bars are average effort levels. error bars are 95% confidence intervals. see Online Appendix Figure B1 for the average effort
by period and type of incentive (Fine or Bonus contract)

levels are substantially higher in Partner than Stranger. Interestingly, the profit share captured by
principals is particularly low in Stranger Trust: It is only 5.5% (= 4.7/85.8), whereas the profit share
of principals is 43% under Partner Trust and even higher with incentive contracts (Stranger and
Partner). Thus, our gift-exchange games set a particularly hard task for the principal to achieve
beneficial cooperation under Stranger conditions.

5.1.2 Effort by treatments and phases
Figure 1 displays the mean effort levels of accepted contracts for each phase and main treatment.
It serves to provide initial insights regarding our research questions, as outlined in Table 2. In
Sections 5.2 and 5.3, we report detailed statistical tests in terms of the behavioral mechanisms that
have produced the results documented in Fig. 1. As we will see, from the agents’ perspective, the
behavioral mechanisms are positive reciprocity in the form of higher effort for higher wages, neg-
ative reciprocity in the form of choosing minimal effort (and rejecting contracts), and reacting to
explicit and implicit incentives. For the principal, the main behavioral mechanism is the design of
the offered compensation (OC) package.

In this subsection, we focus on effort levels and how they change across the various treatments.
Here, we only report simple tests of whether changes in effort levels are significant (all are based
on robust ordinary least squares (OLS) regressions clustered on independent matching groups of
effort on relevant phase and treatment dummies); we will present more detailed regressions related
to behavioral mechanisms in Sections 5.2 and 5.3.

Panels a and b of Fig. 1 depict the results from the Strangers conditions and panels c and d from
the Partner conditions (indicated by the suffix -R). For the purposes of this overview, we pool the
Fine and Bonus conditions because effort levels are not significantly different from each other in any
condition (Table B1 in the Online Appendix, all p > .202).
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Figure 1a reveals that average effort levels in the benchmark TTT condition are around 4.3, with a
slight (but insignificant, p> .678) decline from 4.51 in phase 1 to 4.13 in phase 3. Incentives (available
in phase 1 of conditions FT/BT) increase effort levels to 6.29, but this increase of 1.77 is rathermodest
and far off the theoretically predicted effort level of 12 (indicated by the horizontal lines in Fig. 1).
Average effort in phase 2 of FT/BT, where no incentives are available any longer, is 1.84 whereas
in phase 2 of TTT, average effort is 4.24. This decrease of 2.4 is significant (p = .009) and, as we
will show in detail in Section 5.2, evidence for a crowding-out effect after experiencing incentive
contracts.

In the conditions of TFT/TBT, illustrated in Fig. 1b, incentives are introduced in phase 2 after par-
ticipants had the experience of Trust contracts in phase 1. Incentive contracts in phase 2 of TFT/TBT
increase effort significantly after experiencing Trust contracts in phase 1 (from 5.26 in phase 1 to
7.73 in phase 2, p = .000). The average phase 2 effort of 7.73 in TFT/TBT is also significantly higher
(p = .000) than the average effort of 6.29 in phase 1 of FT/BT – that is, without the prior experience
of Trust contracts.6 In phase 3 of TFT/TBT, the average effort is 2.98, which is lower than in phase 1
and phase 2. To gauge the change in effort that might be due to crowding out of effort after having
experienced Trust and Fine/Bonus contracts, we compare the average effort in phase 3 of TFT/TBT
(2.98) with the average effort in phase 3 of TTT (4.15):The average drop in effort is − 1.18. Compared
to the effort reduction of 2.31 in the FT/BT experiments, the drop in effort is reduced almost by half
and is insignificant (p = .200).

Figures 1c and 1d illustrate the power of implicit (that is, strategic) incentives in the form of
sequential reciprocity, available in the repeated games of the Partner conditions TTT-R (panel c)
and TFT-R, TBT-R (panel d), to significantly (p = .000) increase effort levels compared to the
Stranger conditions (panels a and b). This result is consistent with previous evidence that shows the
cooperation-enhancing effect of implicit (strategic) incentives available in repeated games compared
to one-shot games where strategic incentives are absent (e.g., Falk et al., 1999; Gächter & Falk, 2002).
Unlike in the Stranger conditions, effort levels exceed 12 in all phases and treatments of the Partner
conditions. In contrast to TTT, in TTT-R, effort significantly increases across the three phases of
TTT-R (p < .015 for phase 2-and phase-3 dummies).

The introduction of Fine or Bonus contracts in phase 2 of TFT-R/TBT-R (panel d) increases effort
only insignificantly compared to phase 1 (p = .103), and effort in phase 3 of TFT-R/TBT-R is the
same as effort in phase 1 (p = .925). Comparing effort in phase 3 of panel d (average effort of 12.55)
with effort in phase 3 of panel c (average effort of 16.91) suggests a strong (and highly significant,
p = .001) possible crowding-out effect in terms of foregone implicit cooperation of 4.36 after having
experienced incentive contracts in phase 2.

In summary, regarding effort choices, this overview suggests three important results, which we
aim to explain in terms of behavioral mechanisms in the remainder of this paper:

1. The experience of incentive contracts reduces effort in subsequent Trust contracts compared to
the relevant experience with Trust contracts only.This drop in effort exists in FT/BT, TFT/TBT
and TFT-R/TBT-R, but its effect size varies across settings.

2. Implicit incentives, available only under Partner matching, strongly increase effort compared
to Stranger conditions.

3. Compared to Trust contracts, explicit incentives in the formof Fine or Bonus contracts increase
effort under Stranger conditions but far less than theoretically predicted. In the presence of
implicit incentives in the Partner conditions, explicit incentives do not increase effort compared
to Trust contracts.

6This increasemight to some extent be explained by the offered contracts. Recall from equation (1) that e* = ed if the offered
contract is incentive compatible. The fraction of incentive-compatible contracts in phase 1 of FT/BT is 67.6% and in phase 2
of TFT/TBT is 74.6%. Desired effort levels ed are 8.9 (phase 1 of FT/BT) and 9.5 (phase 2 of TFT/TBT).
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In the Section 5.2, we examine the details of the behavioral mechanisms behind these results.
Two important mechanisms, shown in previous research on gift-exchange experiments, are trust
and positive reciprocity: Principals offer wages above Nash-equilibrium wages (under money max-
imization; see Section 2), and agents respond with effort levels that increase in the wage offered
(‘gift exchange’ e.g., Fehr et al., 1993, 1997; Hannan, Kagel & Moser, 2002; see also Cooper & Kagel,
2016). Agents may also be motivated by negative reciprocity – that is, a willingness to punish princi-
pals if the OC is unfavorable for the agent (see Fehr & Gächter, 2000) and also the large literature
on rejections of unfair offers in ultimatum games (e.g., Güth & Kocher, 2014; Lin et al., 2020).
Negative reciprocity may result in rejecting the contract or in choosing minimal effort after the
contract has been accepted. We expect the mechanisms of trust and positive and negative reci-
procity to be operative in our experiments as well. We focus on accepted contracts (1,265 out of
6,710 = 81.2% across all experiments) and study trust and positive and negative reciprocity in
them.7

5.2. Effort under trust contracts after experiencing incentive contracts
5.2.1. Trust by principals and agents’ reciprocal reward
In this subsection, we first provide graphical evidence of how the various treatments affect effort
levels as a function of offeredwages (Fig. 2; shown are all individual wage–effort pairs of accepted con-
tracts), followed by regression analyses that quantify the treatment effects (Table 4). Figure 2 provides
(jittered) scatterplots of individual effort choice against OC (resp. fixed wage) for each phase of the
Strangermatching experiments of FT/BT (panels a and b), TTT (panels c to e), and TFT/TBT (panels
f to h). The lower set of panels shows the experiments in Partner matching of TTT-R (panels i to k)
and TFT-R/TBT-R (panels l to n). Panels a, g, and m (colored in red) show the relationship between
OC and effort under Fine or Bonus contracts for NIC contracts, which are incentive-equivalent to
the Trust contracts shown in the other panels (in blue).We discuss them in Section 5.3; here we focus
on the Trust contracts displayed in the blue-colored panels. The vertical dotted lines are the average
wages offered in the respective treatment.

To varying degrees, the panels of Fig. 2 display three clusters. Cluster (i) shows a positive correla-
tion between effort and fixedwage, indicated by a positively slopedOLS regression line conditional on
effort greater than one. This cluster indicates that a substantial fraction of effort choices can be inter-
preted as reciprocal reward: Agents voluntarily cooperate and respond to higher fixed wage offers by
higher effort.

A second cluster, comprised of effort equal to 1, exhibits minimal effort for all levels of fixed wage
greater than 35. This either represents selfish exploitation by the agent or reciprocal punishment for a
low offered wage. It implies that the agent earns a positive fixed wage at no cost, whereas the principal
earns a negative payoff if wage is greater than 35.

A third cluster consists of wages less than 35 and effort equal to 1. Choosing aminimal effort when
the offered wage is low can be due to reciprocity or selfishness of the agent. However, it also indicates
that the principal shows little trust in these cases.

The three clusters aremost pronounced under the Strangersmatching protocol (upper set of panels
a to h). Under Partner matching (lower set of panels i to n), where implicit incentives (sequen-
tial reciprocity across rounds) are available, the clusters (effort ≈ 1, wages > 35) and (effort ≈ 1,

7Out of the 1,264 rejected contracts, 386 contracts (30.5%) violated the participation constraint (i.e., the OC was negative);
agents rejected 95.5% of those contracts. In Online Appendix B, we provide (i) further details across experimental conditions
and (ii) an analysis of how contract rejections are related toOC that does not violate the participation constraint (see Table B2).
We show that contract rejections when the participation constraint is satisfied is strongly related to the OC, which is evidence
of negative reciprocity. We see this at the aggregate level, but we also provide evidence for negative reciprocity at the individual
level: for instance, under Stranger conditions, up to 70% of people rejected Trust contracts with low wage offers at least once.
See Table B2 for the details.
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Fig. 2 The wage–effort relationships in Strangers and Partners and across phases. Panels a to h illustrate the Stranger
matching experiments and panels i to n illustrate the Partner experiments. Dots (jittered) are all individual wage–effort
pairs of accepted contracts (up to ten per pair). Phase 1 of FT/BT (panel a), phase 2 of TFT/TBT (panel g), and phase 2 of
TFT-R/TBT-R (panelm) show effort under NIC Fine/Bonus contracts that are incentive equivalent to the trust contracts of the
respective matching protocol. We discuss these results in Section 5.3. dashed vertical lines are the average accepted wages
in a phase and treatment. Solid lines are simple linear regressions of effort> 1 on wage (OC) for the respective phase and
treatment. A breakdown of Figure 2 by contract type and accompanying regressions are in Online Appendix B, Figure B2.

https://doi.org/10.1017/eec.2024.14 Published online by Cambridge University Press

https://doi.org/10.1017/eec.2024.14


16 Simon Gächter et al.

Table 4 Regression analysis to explain effort choices after the experience of incentive contracts

Comparing …

Treatment FT/BTwith TTT TFT/TBT with TTT FT/BTwith TFT/TBT TFT-R/TBT-R with TTT-R

Table 4.1: Probit; dependent variable: effort = 1

Model (1a) (1b) (1c) (1d)

Wage −.540*** −.569*** −.562*** −.647***
(.052) (.055) (.049) (.076)

Treatment .429** .257 .219 .438
(.171) (.205) (.189) (.358)

Constant 1.005*** .959*** 1.233*** −.045
(.152) (.154) (.136) (.371)

Obs. 876 929 1,240 426

Pseudo R2 .241 .246 .215 .440

Table 4.2: OLS; dependent variable: effort> 1

Model (2a) (2b) (2c) (2d)

Wage 3.449*** 3.746*** 3.558*** 4.157***
(.224) (.202) (.224) (.258)

Treatment −.593 1.074** −.783 1.033*
(.443) (.490) (.473) (.581)

Constant 1.231** −.184 1.307** .962
(.583) (.458) (.497) (1.089)

Obs. 215 300 276 365

R-squared .817 .748 .782 .763

Table 4.3: OLS; dependent variable:wage

Model (3a) (3b) (3c) (3d)

Treatment −67.043** −49.757 −28.581 −113.970***
(25.355) (29.529) (17.429) (26.514)

Constant 135.344*** 145.315*** 91.317*** 399.799***
(23.936) (24.871) (15.07) (15.62)

Obs. 876 929 1,240 426

R-squared .078 .033 .025 .119

The compared phases of respective Trust contracts are in bold. In all regressions, the dataset comprises all accepted Trust contracts. All
estimations include dummies for periods 1–3 and periods 8–10 to control for (noisy) initial and end behavior; the omitted benchmark
category is the central periods 4–7. The full estimation results are in Online Appendix B, Table B3. Table 4.1: The dependent variable is
coded as 1 if minimal effort (i.e., effort = 1) is chosen and as 0 otherwise. Table 4.2: Regressions are conditional on effort > 1. Table
4.3: The dependent variable is the offered (and accepted) wage. In Tables 4.1 and 4.2, wage is measured in units of 100. Treatment is a
dummy variable that changes between models (but is the same in the column): Models a: FT/BT = 1; Models b: TFT/TBT = 1; Models c:
FT/BT = 1; Models d: TFT-R/TBT-R = 1. All regressions are robust and clustered on independent matching groups. *** p < .01; ** p < .05;
* p< .1.

wages < 35) become thinner, and a new cluster of wages around 400 and efforts between 18 and 20
appears.

Before we turn to a detailed econometric analysis of our results, we point out a couple
of noteworthy features of the data shown in Fig. 2. First, the clusters of effort greater than
one have remarkably similar slopes across the phases with Trust contracts, which implies that
learning does not diminish the reciprocal wage–effort relationship. To our knowledge, this sta-
bility is a novel result because most previous gift-exchange experiments were only run for
up to ten periods. Second, comparing the upper set of panels with the lower set of panels
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(i.e., Strangers with Partners) illustrates the power of implicit incentives to increase wages and effort
levels.

In this section, we employ robust regression analyses (clustered on independentmatching groups)
to answer our main research question: How are trust and reciprocal effort choice under Trust
contracts affected after the experience of Fine or Bonus incentive contracts? We separate out treat-
ment effects by comparing effort under Trust contracts after participants experienced Fine or Bonus
contracts with effort under Trust contracts where the prior experience is with Trust contracts. We
make this comparison for three dependent variables (Table 4): We analyze the frequency of minimal
effort choices (Table 4.1), effort conditional on above-minimal effort (Table 4.2), and the principals’
fixed wage choices (Table 4.3). All three effects together are responsible for the overall change of
mean effort between treatments (see Fig. 1), and they correspond to our discussion of psychological
mechanisms in the hypothesis section above.

For each of the three dependent variables (Tables 4.1 to 4.3), we report four treatment compar-
isons in the four columns of Table 4 (models a to d): We compare phase 2 of FT/BT with phase 2
of TTT, phase 3 of TFT/TBT with phase 3 of TTT, phase 2 of FT/BT with phase 3 of TFT/TBT, and
phase 3 of TFT-R/TBT-R with phase 3 of TTT-R. These four comparisons (indicated by bolded let-
ters) correspond to Hypotheses 1a to 1d, which predict that experiencing incentive contracts crowds
out voluntary cooperation (that is, reduces effort) under subsequent Trust contracts compared to
how effort has evolved under Trust contracts in phase 2 or in phase 3 of the respective experiments.
Each model has two main explanatory variables: Wage (measured in units of 100 to display coeffi-
cients with fewer decimals) and Treatment (where Treatment is a dummy that corresponds to one
of the comparison treatments depending on the model, as indicated in the top row of Table 4).
We also control for initial and end-period effects (dummies for periods 1 to 3 and 8 to 10) that
potentially may have influenced effort choices differently across rounds (see Fig. B1 in the Online
Appendix). Because there are no systematic period effects and to keep the exposition simple, we
only report the main variables here and relegate the full estimation results to Online Appendix B
(Table B3).

Table 4.1 shows Probit regressions for the frequency of minimal effort (coded as 1) or above-
minimal effort (coded as 0). The estimated coefficient of Treatment is positive and significant for
model 1a – that is, the probability of agents choosingminimal effort is higher in phase 2 of FT/BT than
in phase 2 of TTT. The size and significance of this effect (models 1b and 1c) is reduced in TFT/TBT,
where agents have experience with Trust contracts from phase 1 before being exposed to incentive
contracts in phase 2. In the Partner matching protocol, the comparison of phase 3 of TFT/TBT-R
with phase 3 of TTT-R shows that the coefficient of Treatment is high but noisy and insignificant,
which is likely due to very few observations at effort equal to 1 (see Fig. 2, panels k and n).

The estimated coefficient of Wage is negative and highly significant in all models – that is, the
probability of an agent choosing minimal effort decreases in wage. This supports the interpretation
of minimal effort as reciprocal punishment for low-wage offers (Hypothesis 2b) and rejects the inter-
pretation of minimal effort as selfish rationality, according to which agents choose minimal effort
independent of wage – namely, the wage coefficient should be insignificant.

Table 4.2 shows OLS regressions of effort conditional on above-minimal effort (effort > 1) on
Wage and Treatment. The model structure is the same as in Table 4.1. Consistent with recip-
rocal gift exchange, Wage has a positive and highly significant influence across all models 2a
to 2d. For instance, the coefficient 3.449 in model 2a means that increasing wage by 100 units
increases effort by 3.449 units. This supports Hypothesis 2a, which predicts a positive wage–effort
relationship.

Treatment plays a minor role here. The only significant effect (at p < .05) of Treatment is an
increase of effort in phase 3 of TFT/TBT compared to phase 3 of TTT (model 2b); inmodel 2d (phase
3 of TFT-R/TBT-R compared to phase 3 of TTT-R), the effect of Treatment is marginally significant
(p = .083). However, as we will show in Section 5.4, this is overcompensated by the countervailing
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effects of a higher probability of minimal effort and reduced trust. We conclude that, for a substantial
fraction of participants who choose above-minimal effort (e> 1), a positive wage–effort relationship
is intact even after experiencing incentives in the previous phase.8

Finally, we investigate whether the level of trust shown by the principal as expressed by their wage
offer is lower after experiencing agents’ behavior under incentive contracts. Visual inspection of Fig. 2
suggests that average wages (indicated by the dashed lines) in the Trust phase after Fine/Bonus con-
tracting are lower than after the respective phase of Trust contracting in TTT or TTT-R (compare
Fig. 2b with 2d, Fig. 2h with 2e, and Fig. 2n with 2k). To assess the treatment-specific size of reduced
wage offers, Table 4.3 shows OLS regressions of fixed wage based on Treatment (analogous to Tables
4.1 and 4.2). All estimated coefficients of Treatment are negative (and significant in models 3a and
3d), which implies that principals are more cautious (less trusting) in their wage offers after experi-
encing their agents’ effort behavior under Fine/Bonus contracts compared to Trust contracts in the
previous phase.

Although our focus is mostly on agents’ effort choice as a function of the contract they receive, it
is worth noticing that the offered contracts may also react to the agents’ previous effort choices. In
a regression analysis that complements the results of Table 4.3, we find that average wage offers in a
phase after incentives (that is, in phase 2 of FT/BT, phase 3 of TFT/TBT, and phase 3 of TFT-R/TBT-
R) are higher the higher average effort was in the preceding phase. This increase per unit of effort is
weak and insignificant in FT/BT (6.9 per unit, p = .180) but substantial and significant in TFT/TBT
(12.7 per unit, p = .019) and in particular in TFT-R/TBT-R (19.9 per unit, p = .000). Average wage
offers also react positively and significantly to average effort choices in preceding phases in the TTT
experiments (offered wages increased on average by 21.3 per effort unit in both phase 2 and phase
3 as a reaction to phase 1 (phase 2). In TTT-R, the offered wage in phase 2 also increased by 21.3
per unit of effort in phase 1, but in phase 3 the average wage only increased by 4.9 per unit of effort
(p = .081). This is likely due to a ceiling effect because wages and effort are already very high in phase
2 (see Fig. 1c and Fig. 2i, j, k). In sum, trust by principals is also a reaction to the principals’ experience
with agents’ trustworthiness as revealed by their effort choices.

Taken together, these detailed analyses support the impressions from Fig. 1: Prior experience of
incentive contracting reducesmean effort under Trust contracting (Hypothesis 1).This ‘crowding-out
effect’ is mainly driven by two behavioral responses: A reduction in the level of trust by the principal
as expressed by lowerwage offers (which are a reaction to the received effort choices) and an increased
probability of minimal effort by the agent conditional on wage (more frequent reciprocal punishment
of a low wage offer). Interestingly, there remains a substantial fraction of effort choices in line with
a positive wage–effort correlation (effort as a reciprocal reward) that is also similar between phase
1 and phase 3 of TFT/TBT and TFT-R/TBT-R, respectively (compare Fig. 2 panels f and h, and l
and n).

8We should add two comments to these results. First, we acknowledge that there might be a selection effect going on here
on who ends up in the effort equal to 1 or the effort greater than 1 cluster, as shown in Fig. 2. For lack of an instrumental
variable, there is no obvious remedy for this problem. The econometric analysis reported here is therefore descriptive, aimed
at quantifying the treatment comparisons in the four models we study here. Second, in the models reported in Table 4.2, we
kept it simple and did not include interaction effects of Wage with Treatment. Including them does not change the main result
of a positive wage–effort relationship after experiencing incentives in the preceding phase. Including an interaction effect
(Wage*Treatment) changes the estimated coefficients of Wage slightly, but all four coefficients remain significant at p less than
.001. In light of Fig. 2, this result is not surprising. However, the interaction variable Wage*Treatment is significantly negative
in models 2a and 2c (coefficients (se) are − 1.173 (.191) and − .984 (.294)) and insignificant in models 2b and 2d. Including the
interaction effect renders Treatment significant in model 2a (coeff (se): 1.73 (.463), p < .01); weakly significantly positive in
model 2c; and insignificant in models 2b and 2d. These results are also consistent with OLS and Tobit regressions of Effort on
Wage run for each of the eight experiments separately. See Online Appendix, Fig. B2, and the accompanying OLS and Tobit
regressions.
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Fig. 3 Actual effort and best-reply effort in phases with Fine/Bonus contracts. panel a: phase 1 of FT/BT (panel a), panel b:
phase 2 of TFT/TBT, and panel c: phase 3 of TFT-R/TBT-R. The size of the dots is proportional to the number of underlying
observations. Blue dots: effort choices if e*> 1; red dots: effort choices 1. The horizontal line at 12 indicates the maximally
enforceable effort level under incentive-compatible contracts. see Figure B3 in the Online Appendix for a breakdown by
contract type

5.3. Effort under fine and bonus contracts
5.3.1 Overview of effort under fine and bonus contracts
We have seen in Fig. 1 that explicit monetary incentives increase mean effort with Stranger matching
but notwith Partnermatching,where implicit incentives in the formof strategic sequential reciprocity
across rounds are feasible.Wewill now examine these and other questions regarding the effectiveness
of incentive contracts in detail.

Figure 3 illustrates the behavior of agents under explicit monetary incentives. Across all experi-
ments with accepted incentive contracts, 59.2% (988 out of 1,668 contracts) are incentive compatible
and 40.8% are not incentive compatible. Figure 3 displays scatterplots of observed effort choices
against the theoretical best-reply effort e* (assuming rational money maximization). Figure 3 is
remarkable because distributions are highly structured, and there is little noise. There are three clus-
ters that correspond to different behavioral modes. The clustering looks much stronger than the one
we described in Fig. 2, which was strong already. It provides some answers to our hypotheses even
without statistical testing.

The first cluster – 746 out of 969, or 75.5%, of effort choices of accepted incentive-compatible con-
tracts with e* is greater than 1 – are on the 45-degree line, that is, effort choices that are exactly equal
to best-reply effort e* is greater than 1 (fractions are 72.5%, 80.3%, and 83% in panels a to c, respec-
tively). This result is a conceptual replication of Anderhub et al. (2002) – who found that two-thirds
of their agents chose best-reply effort – and clear evidence for Hypothesis 3 (higher incentives induce
higher effort). If best-reply calls for effort greater than 1, there is (almost) no voluntary coopera-
tion beyond the best-reply effort level at all. This fact supports Hypothesis 5c (reduction of voluntary
cooperation under incentives) and is shown most clearly in panels b and c – that is, in phase 2 data.

In the second cluster, the best-reply effort is greater than 1, but in a substantial fraction of cases
(182/969 = 18.8%), agents deviate to the minimal effort equal to 1 (fractions are 19.9%, 18.2%, and
15.1% in panels a to c, respectively). Across all three settings of Fig. 3, at the individual level, 47.7% of
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agents choseminimal effort at least once. Similar to our discussion of behavior under Trust contracts,
this might be an expression of negative reciprocity due to the dissatisfaction of the agent with the OC.

The third cluster is the distribution at best-reply effort equal to 1 (242, 214, and 243 cases in pan-
els a to c, respectively). A best-reply effort of 1 can occur for three reasons: First, either no fine or
bonus has been specified (f = 0, b = 0; 8.3%, 2.8%, and 10.7% of cases in panels a to c, respec-
tively), which implies that the principal has effectively designed the contract as a Trust contract.9
Second, the contract specifies a positive fine or bonus (f > 0, b> 0), but the desired effort is set at 1 –
that is, the principal does not ask for the maximal effort that is implementable under selfish rational-
ity (suboptimal desired effort). Overall, this happened in only 19 out of 699 – that is, 2.7% of cases.
Or third, a fine (bonus) has been specified (f > 0, b> 0), but the desired effort is set too large, so the
contract is a NIC contract. The latter reason is the most frequent cause of best-reply effort equal to
1 (it comprises 91.7%, 97.2%, and 89.3% of all e* = 1 contracts in panels a to c, respectively), which
leads to our separate analysis of NIC contracts below.

In Subsections 5.3.2 and 5.3.3, we analyze the three clusters identified here in more detail and
provide statistical tests.

5.3.2 Effort under incentive-compatible contracts
Figure 3 is based on accepted Fine and Bonus contracts. With Stranger matching, these are 1,372
observations, of which 935 contracts (68.1%) are incentive compatible and 437 (31.9%) are not
incentive compatible (as defined in Section 2.2, equation (1)). With Partner matching, there are 296
accepted contracts (53 incentive compatible (17.9%), 243 NIC (82.1%)).10 The relative frequencies of
incentive-compatible contracts of 68.1% in Stranger versus 17.9% in Partner indicate that short-run
monetary incentives are more important under Strangers matching than Partner matching.

Most incentive-compatible contracts exhibit a fine or bonus of 80 (869/935 = 92.9% in Stranger,
45/53 = 84.9% in Partner). However, many of these contracts do not specify a desired effort of 12 but
a smaller one. A desired effort of 12 has a relative frequency of only 27.6% (258/935) in Stranger and
35.9% (19/53) in Partner.That is, more than half of the contracts exhibit a suboptimal desired effort if
one takes the perspective of money-maximizing rationality, according to which 12 is the maximally
implementable effort with a fine or bonus of 80.

Table B5 in the Online Appendix reports, separately for Fine and Bonus conditions, the detailed
distributions of best-reply effort, minimal effort and other effort choices.11 Across treatments,
between 69.2% and 89.7% of effort choices are best-reply choices. Between 10.3% and 23.8% are
minimal (effort = 1) choices, and any other effort has a negligible frequency between 0% and 8.1%.
The latter is clear support for Hypothesis 5c (no voluntary cooperation above best-reply effort if
the contract is incentive compatible). Regarding the framing of monetary incentives (Fine vs. Bonus
contracts, which are incentive equivalent), there is no systematic pattern. The relative frequency of

9Fehr and Rockenbach (2003) and Fehr and List (2004) provide evidence in single-shot trust game experiments that prin-
cipals who deliberately design trust contracts by setting incentives to zero (f = 0, b = 0) might trigger more reciprocal reward
than incentive contracts. In our dataset, as the results quoted here show, this is not a frequent motivation. In terms of effort,
for contracts with fine equal to 0 and bonus equal to 0, the average effort in FT/BT was 1.75; and in TFT/TBT average effort
was 1. By contrast, in the repeated games of TFT-R/TBT-R average effort for contracts with fine equal to 0 and bonus equal
to 0 was 18.4, whereas average effort in TTT-R was 14.6. Thus, deliberately selecting no incentives in an incentive contract-
ing environment was unsuccessful in our Stranger one-shot environments of FT/BT and TFT/TBT but very successful in our
repeated game environments of TFT-R/TBT-R compared to TTT-R.

10With Partner matching incentive compatibility is a more complex issue than with Strangers matching. Specifically, with
Partner matching incentive compatibility does not need to hold in each period. Nevertheless, for statistical comparison it is
instructive to apply the same criterion as with Strangers matching.We think furthermore that granting incentive compatibility
in each period of a repeated game is a reasonable and natural way for experimental participants to approach the problem.

11In rare cases best-reply predicted a choice of 1. Thus, an effort choice of 1 represents a best-reply choice and a minimal
effort choice at the same time. We counted these observations as best-reply since best-reply is by far more frequent than
minimal effort.
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Table 5 Effort choice under incentive-compatible contracts

FT/BT TFT/TBT TFT-R/TBT-R

Table 5.1: Probit; dependent variable: effort = 1

Model (1a) (1b) (1c)

OC −.232 −.121 −.053
(.146) (.136) (.345)

Treatment .122 −.500*** .452
(.128) (.161) (.405)

Constant −.39* −.525*** −1.196**
(.224) (.201) (.488)

Observations 446 489 53

Pseudo R-squared .021 .0312 .0254

Table 5.2: OLS; dependent variable: effort> 1

Model (2a) (2b) (2c)

Best-reply effort .953*** .995*** .992***
(.027) (.005) (.007)

OC .217 −.013 .056
(.237) (.042) (.049)

Treatment .185 −.006 .042
(.191) (.05) (.038)

Constant .044 .019 .045
(.211) (.071) (.06)

Observations 360 401 45

R-squared .754 .967 0.998

Bolded letters indicate the phase under consideration. Dataset: accepted and incentive-compatible Fine or Bonus contracts. All estimations
include dummies for periods 1–3 and periods 8–10 to control for (noisy) initial and end behavior; the omitted benchmark category is the central
periods 4–7. The full estimation results are in Online Appendix B, Table B4. In Table 5.1, the dependent variable is coded as 1 if minimal effort
is chosen and coded as zero if effort> 1 is chosen. In Table 5.2, the dependent variable is effort> 1. Offered Compensation (OC) is measured
in units of 100 and is wage under Fine contracts and wage + bonus under Bonus contracts. Treatment is a dummy for FT in models 1a and
2a, TFT in models 1b and 2b, and TFT-R in models 1c and 2c. The best-reply effort is calculated according to equation (1) in the main text
(Section 2.2). Results are robust for controlling for initial and end-period effects, which are all insignificant at p < .05. * p< .10; ** p < .05;
*** p< .01.

best-reply choices is smaller in FT (69.2%) than in BT (76.9%) but larger in TFT (86.1%) than in
TBT (74%).

To investigate these issues in more detail, Table 5 reports Probit and OLS regressions for different
data subsets. In Table 5.1, we report Probit regressions that estimate the probability of minimal effort,
and in Table 5.2 we document OLS regressions that estimate effort conditional on above-minimal
effort choice. This partitioning of the data analyses follows from our identification of data clusters in
Fig. 3 and is analogous to our analyses of Trust contracts. As explanatory variables, we use a treatment
dummy (a dummy for either FT, TFT, or TFT-R, depending on the dataset; this dummy identifies
the difference between Fine and Bonus contracts), best-reply effort (only in Table 5.2), and Offered
Compensation (OC). For an incentive-compatible Fine contract, theOC is equal to a fixedwage, since
the fine is not paid if the agent chooses the best-reply effort (which maximizes the agent’s payoff).
For an incentive-compatible Bonus contract, OC is calculated as fixed wage plus bonus, since best-
reply effort means that the bonus is received. If the contract is not incentive compatible, a money-
maximizing agent should choose minimal effort under both Fine and Bonus contracts. Hence, NIC
Fine or Bonus contracts render them incentive equivalent to Trust contracts (see also Section 2.2 for
a detailed discussion).
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Table 5.1 shows that all estimated coefficients of OC have the expected negative sign (higher OC
reduces the probability of minimal effort). Under Stranger matching, the effect is marginally signifi-
cant in the two-phase FT/BT experiments (two-tailed p= .093), insignificant in TFT/TBT (two-tailed
p = .373), and also insignificant under the Partner matching of TFT-R/TBT-R (p = .879). The latter
is intuitive: In a repeated game, it may be better not to immediately punish a low OC by choosing
minimal effort.

The treatment dummies (dummies for FT, TFT, and TFT-R, respectively), whichmeasure whether
the framing of incentives (Fine vs. Bonus) matters, are insignificant in FT/BT and TFT-R/TBT-R
(two-sided, both p > .263) but significantly negative in TFT/TBT (two-side p = .002), indicating
that minimal effort choices under incentive-compatible contracts are less likely under Fine contracts
than Bonus contracts. In sum, the influence of framing of incentives is ambiguous.

Regarding non-minimal effort choices (e > 1), which we analyze in Table 5.2, OC is insignificant
in all three models (two-sided, all p > .243). This means that there is no positive reciprocity above
e*, and this is not due to a ceiling effect. The variable Treatment is insignificant as well – that is, there
are no framing effects (all p > .256). The only, and highly significant (p < .0001), regressor is the
best-reply effort. The estimated coefficients are very close to 1. Judging by the displayed R2-values,
best-reply effort explains very large fractions of variance (all R2 > .753), and this holds with Stranger
and Partner matching. These regressions reflect the strong clustering at best-reply effort visible in
Fig. 3.

From both analyses, Probit and OLS regressions, we conclude that, given an accepted and
incentive-compatible Fine or Bonus contract, the agent either chooses best-reply effort or minimal
effort, and there is very little noise. Incentives have a very strong influence on effort (confirming
Hypothesis 3), and if agents choose an above-minimal effort level, they choose the best-reply effort
almost perfectly (supporting Hypothesis 5b). This also means that it is clearly disadvantageous for
the principal to specify a desired effort below the maximally implementable level. For instance, if
the specified fine is 80 and the desired effort is 11 instead of 12, the effort provided (conditional
on e > 1) will be about 11 instead of 12 – regardless of the size of the OC. Thus, by offering
higher compensation, the principal cannot increase effort beyond the best-reply level (Hypothesis
5c). The influence of framing is ambiguous, which contradicts Hypothesis 4. There is some evi-
dence of minimal effort as reciprocal punishment (Hypothesis 2b), but it is weaker than under Trust
contracts.

5.3.3 Effort under NIC contracts
We now analyze the third cluster shown in Fig. 3 – that is, contracts that are accepted but are
NIC. This cluster comprises 437 out of 1,372 observations (31.9%) in the Strangers treatments,
of which 61.6% (269/437) exhibit maximal fine (bonus). In Partner treatments 244 out of 296
observations (82.1%) are NIC contracts, of which 56.2% (137/244) contain the maximum fine or
bonus.

Recall from Section 2 that, in our setting, NIC incentive contracts are incentive-equivalent to Trust
contracts. Thus, here we investigate to what extent NIC contracts impact on reciprocal gift exchange
that we observe under all Trust contracts (see Fig. 2). Figure 2, panels a, g and m, illustrate the rela-
tionship of OC and effort that is behind the third cluster – that is the distribution of effort choices
at best-reply effort equal to in Fig. 3. Under NIC contracts, OC amounts to wage less fine under Fine
contracts and to wage under Bonus contracts because the agent has the incentive to choose minimal
effort which triggers the specified fine or forfeits the bonus.

Comparing Fig. 2, panel a, which depicts NIC Fine/Bonus contracts, with panels g and m (rep-
resenting NIC contracts in TFT/TBT and TFT-R/TBT-R, respectively) suggests two patterns. First,
without experience of Trust contracting (as is the case in FT/BT), being exposed to incentive con-
tracts, albeit NIC ones, leads agents to choose effort levels that are all over the place and are unrelated
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Table 6 Effort choice under NIC contracts

FT/BT TFT/TBT TFT-R/TBT-R

Table 6.1: Probit; dependent variable: effort = 1

Model (1a) (1b) (1c)

OC −.045 −.341*** −.792***
(.087) (.067) (.11)

Treatment .189 .109 −.094
(.257) (.42) (.287)

Constant .615*** .53 .827**
(0.22) (.432) (.347)

Observations 229 208 243

Pseudo R-squared .0435 .0697 .295

Table 6.2: Tobit; dependent variable: effort> 1

Model (2a) (2b) (2c)

OC .442 3.855*** 6.24***
(.474) (.932) (.868)

Treatment −.142 2.278 −.223
(.851) (2.033) (1.548)

Constant 8.807*** 4.946** −.214
(1.232) (2.38) (2.469)

Observations 77 108 214

Pseudo R-squared .00681 .0512 .15

Bolded letters indicate the phase under consideration. The dataset is accepted and NIC Fine and Bonus contracts. All estimations include dum-
mies for periods 1–3 and periods 8–10 to control for (noisy) initial and end behavior; the omitted benchmark category is the central periods
4–7. The full estimation results are in Online Appendix B, Table B6. The dependent variable in Table 6.1 is a dummy variable (1 if effort = 1, 0
otherwise) and in Table 6.2, effort> 1. Offered compensation (OC) is measured in units of 100. Treatment is a dummy for FT (in models 1a and
2a), for TFT (inmodels 1b and 2b), and for TFT-R (inmodels 1c and 2c). Standard errors (in parentheses) are adjusted for clustering onmatching
groups. p< .05. * p< .10; ** p< .05; *** p< .01

to OC. Second, the experience of Trust contracting in phase 1 of TFT/TBT and TFT-R/TBT-R
returns a positive relationship between effort and OC. In the following, we investigate these patterns
econometrically.

In Table 6, we estimate the probability of minimal effort by a Probit regression (Table 6.1) and
effort conditional on effort greater than 1 by a Tobit regression (Table 6.2). Unlike our analysis of
incentive-compatible contracts, we apply Tobit with an upper bound of 20 rather than OLS because
Fig. 3 (and Fig. 2) reveal a high frequency of boundary choices at effort equal to 20 (in particular
in TFT-R/TBT-R). As explanatory variables, both regressions use OC and a treatment dummy that
measures the difference between Fine and Bonus contracts (dummy for FT in models 1a and 2a; TFT
in models 1b and 2b; and TFT-R in models 1c and 2c). Like before, we include dummies for initial
periods 1–3 and end periods 8–10. The full set of results is in Online Appendix B, Table B6.

As can be seen in Table 6.1, in TFT/TBT (model 1b) and in TFT-R/TBT-R (model 1c), a higherOC
significantly decreases the probability of minimal effort, which suggests that minimal effort choices
are an expression of negative reciprocity. Consistent with the gift-exchange hypothesis (positive reci-
procity), OC significantly increases effort conditional on effort greater than 1, as shown in Table 6.2,
models 2b and 2c.

In stark contrast, in FT/BT (models 1a and 2a), the coefficients are insignificant – that is, effort
choice is unrelated to OC (see also Fig. 2, panel a, and compare to panels g and m). Thus, when par-
ticipants had experienced Trust contracting (and hence positive and negative reciprocity) in phase 1

https://doi.org/10.1017/eec.2024.14 Published online by Cambridge University Press

https://doi.org/10.1017/eec.2024.14


24 Simon Gächter et al.

before being exposed to NIC contracts in phase 2, agents behaved reciprocally like under Trust con-
tracting: They were less likely to choose minimal effort the higher the offered wage was and to choose
higher effort the higher the wage was. Without such experience (treatments FT/BT), the presence of
incentive contracts seems to have removed reciprocity. Or could the lack of reciprocity also be due to
chance?

Here we briefly describe two placebo tests to see whether the lack of a wage–effort relationship
illustrated in Fig. 2a and estimated in Table 6, models 1a and 2a, are due to chance, rather than a
‘crowding-out-of-reciprocity effect.’ See Section B5 in the Online Appendix for further details and an
illustration (Fig. B4).

For the placebo tests, we use bootstrap to draw 500 random samples of 77 contracts (the number
of accepted NIC contracts with effort > 1, see Table 6) from the data of Trust contracts in phase 1
of the TTT and TFT and TBT experiments, where incentive contracts cannot have influenced the
wage–effort relationship. We ran 500 Probit and 500 Tobit regressions (following models 1a and 2a
in Table 6 with wage instead of OC because incentive contracts are not available in the placebo data
of phase 1 TTT/TFT/TBT).

The bootstrap Probit regressions are on a dummy of minimal effort. The mean of the estimated
coefficients ofwage is −.483, and the 99% confidence interval is [−.501, −.465], which does not include
the estimated coefficient of −.045 in Table 6.1. 91.8% of all p-values are less than .05. The bootstrap
Tobit regressions are on effort greater than 1. The mean of the estimated coefficients of wage is 3.15,
and the 99% confidence interval is [3.09, 3.21] – far away from the estimated coefficient of .442 in
Table 6.2; 98.4% of all p-values less than .05.We conclude that the absence of a reciprocal wage–effort
relationship in phase 1 of FT/BT is not due to chance but reflects a true ‘crowding-out-of-reciprocity
effect.’

Is it possible that agents, when thinking about their effort choice, pay attention to the elements
of the offered contract despite the contract not being incentive compatible? From a theoretical point
of view, the desired effort level and the stipulated fine or bonus should not matter, but agents may
nevertheless be influenced by them. To investigate this possibility, we repeated our analysis of Table 6
by also including the stipulated desired effort and fine or bonus.We report those results in the Online
Appendix Table B7. We find that in FT/BT, the elements of the NIC contract matter to some extent:
Thehigher the desired effort, the higher the likelihood ofminimal effort (p= .002), and the higher the
wage, the lower the likelihood of minimal effort (p = .025); fine or bonus is insignificant (p = .163).
For effort greater than 1, we find that wage is now positive but only weakly significant (p = .05);
effort also increases significantly with a fine or bonus (p = .000) but not with desired effort (p = .498).
These observationsmay explain the noisy effort choices in phase 1 of FT/BT (see Fig. 2a). Interestingly,
underNIC contracts inTFT/TBT andTFT-R/TBT-Rdesired effort and fine/bonus have no significant
impact (all p > .114, except for desired effort on minimal effort in TFT/TBT where p = .077).

Finally, we briefly investigate the role of framing of incentive contracts as either Fine or Bonus.
Visual inspections of Figs. B2 and B3 in the Online Appendix, which provide a breakdown of Figs. 2
and 3 by contract type, suggest very limited framing effects. The econometric analyses of Table 6
support this impression. The dummy variable Treatment, which measures the difference between the
respective Fine contracts and Bonus contracts (FT vs. BT, TFT vs. TBT, TFT-R vs. TBT-R), has an
insignificant effect throughout. We conclude that framing incentives as fine or bonus does not matter
in our dataset, which is evidence against our Hypothesis 4.

5.4. Comparison of predicted effort across treatments
We now collect the results of the previous sections and compare them along predicted values, most
importantly expected effort E (e), derived from the regression analyses. Table 7, panel A, shows the
predicted values for Trust contracts, panel B for incentive-compatible Fine and Bonus contracts,
and panel C for NIC Fine and Bonus contracts. To determine E (e), we first calculate the predicted
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Table 7 Predicted values based on regression models

Scenario 1 Scenario 2

OC Pr(e = 1) e|e> 1 E(e) E(𝜋P) OC Pr(e = 1) e|e> 1 E(e) E(𝜋P)

Panel A: Trust contracts (and after Fine or Bonus contracts)

FT/BT 64.6 .861 3.1 1.29 −19.4 200 .636 7.85 3.49 −77.7

TTT 131.6 .616 5.45 2.71 −36.8 200 .47 7.85 4.63 −37.9

TFT/TBT 92.8 .764 4.37 1.8 −30 200 .544 8.38 4.36 −47.5

TTT 142.5 .574 5.14 2.76 −45.8 200 .444 7.29 4.5 −42.6

FT/BT 64.6 .836 3.21 1.36 −16.9 200 .577 8.09 4 −60

TFT/TBT 92.8 .792 4.23 1.67 −34.3 200 .577 8.09 4 −60

TF(B)T-R 276.5 .1 13.1 11.89 139.7 200 .213 9.9 8 80.2

TTT-R 390.8 .022 17.8 17.43 219.3 200 .213 9.9 8 80.2

Panel B: Incentive-compatible Fine or Bonus contracts

FT 144.5 .193 9.28 7.68 124.4 200 .193 9.28 7.68 68.9

BT 124.2 .193 9.28 7.68 144.7 200 .193 9.28 7.68 68.9

TFT 120.8 .18 9.59 8.04 160.7 200 .19 9.59 7.96 78.5

TBT 120.8 .18 9.59 8.04 160.7 200 .19 9.59 7.96 78.5

TFT-R 127.1 .151 9.38 8.11 156.9 200 .145 9.38 8.16 85.8

TBT-R 127.1 .151 9.38 8.11 156.9 200 .145 9.38 8.16 85.8

Best-reply effort e* = 9.16 in FT/BT; e* = 9.61 in TFT/TBT; e* = 9.36 in TFT-R/TBT-R.

Panel C: NIC Fine or Bonus contracts

FT 162.8 .664 4.21 2.08 −90.1 200 .664 4.21 2.08 −127.3

BT 173 .664 4.21 2.08 −100.3 200 .664 4.21 2.08 −127.3

TFT 178.8 .53 6.92 3.78 −46.4 200 .5 7.58 4.29 −49.9

TBT 241 .443 8.87 5.38 −52.6 200 .5 7.58 4.29 −49.9

TFT-R 290.8 .07 17.91 16.73 294.6 200 .222 11.33 9.04 116.3

TBT-R 290.8 .07 17.91 16.73 294.6 200 .222 11.33 9.04 116.3

Notes: Predicted values based on regressions of minimal effort and effort conditional on above-minimal effort. Data: All accepted Trust con-
tracts, subsets as defined in panel headers and the first column; bolded letters indicate respective phase under consideration. Compared to the
Probit and OLS-regressions reported in the previous section, the models were re-estimated after eliminating explanatory variables that were
insignificant for a one-tailed test. Scenario 1 determines predictions for means of offered compensation (OC) of the respective data subset
(shown in column 2). Scenario 2 determines predictions for an offered compensation of 200. Pr(e = 1) is the estimated probability for min-
imal effort; e|e>1 is the estimated effort conditional on aboveminimal effort; E(e) is the expected effort combining the partial effects, i.e.,
E(e) = Pr(e = 1) ∙ 1 + (1 – Pr(e = 1))∙ (e|e>1) and E(πP) = Pr(e = 1) ∙ 1 ∙ 35 + (1 – Pr(e = 1)) ∙ (e|e>1) ∙ 35 – OC is expected profit of the
principal. For panel B also themean values of best-reply effort e* are provided for which the predicted value calculations are done (see note to
Panel B).

probability of minimal effort (Pr (e = 1)) based on Probit regressions and then the predicted effort
conditional on above-minimal effort (e |e⟩ 1) based on OLS regressions and assuming values of OC
as shown in column OC. E (e) is then calculated as E (e) = Pr (e = 1) ⋅ 1+ (1−Pr (e = 1) ⋅ (e |e⟩ 1).
We also report the expected profit of the principal calculated as E (𝜋P) = Pr (e = 1) ⋅ 1 ⋅ 35 + (1 −
Pr (e = 1) ⋅ (e |e⟩ 1) ⋅ 35 − OC.

We study two scenarios. In Scenario 1, we use themean values ofOC, calculated separately for each
treatment, which capture changes in the principal’s trust across two treatments under comparison.
Thus, in Scenario 1, E (e) combines three partial effects of experiencing monetary incentives before
Trust contracting: a change in trust, a change in the probability of minimal effort, and a change in
effort conditional on above-minimal effort.
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In Scenario 2, we calculate the same variables as in Scenario 1 but assume a fixed OC of 200,
which implies that in our treatment comparisons, E (e) displays changes in expected effort that are
not associated with changes in trust by the principal. In both scenarios we only use significant effects:
If a regression analysis returned an insignificant (at p> .1) influence of treatment or OC or both, we
recalculated the regression after eliminating all insignificant explanatory variables. For this reason,
some predictions and OC values reported in Table 7 do not differ between treatments.

Table 7A records E (e) under Trust contracts after Fine or Bonus contracts. All differences in E (e)
in treatment comparisons reported for Scenario 1 are as predicted by Hypotheses 1a to 1d, which
suggest reduced voluntary cooperation (effort) in Trust contracts after having experienced incentive
contracts (see Section 4). For instance, for Trust contracts in phase 2 after Fine/Bonus contracts in
phase 1 of the FT/BT experiments, the expected effort E (e) is 1.29, which results from the fact that
principals on average offered awage of 64.6 and, in response, agents chose theminimumeffort (e = 1)
in 86.1% of the cases and on average put in an effort of 3.1 for their non-minimal effort choices.
These effort choices yield an expected payoff for the principal of E(𝜋P) = −19.4 money units. In
contrast, in phase 2 of TTT – that is, after a Trust contract in phase 1, E (e) is 2.71. Expected effort is
lower after incentive contracts than after Trust contracts in all comparisons recorded in Scenario 1 of
panel A.

In Scenario 2, which fixes OC at 200, E (e) equals 3.49 in phase 2 of FT/BT and E (e) equals 4.63
in phase 2 of TTT. Here, this difference in E (e) is not due to differences in OC (and the recipro-
cal reaction to it in e |e⟩ 1) but due to Pr (e = 1), which is 63.6% in phase 2 of FT/BT and 47% in
phase 2 of TTT. Scenario 2 also shows that effort conditional on effort greater than varies very lit-
tle between treatments if it varies at all. This shows that the overall differences in E (e) displayed in
Scenario 1 are mainly driven by the two partial effects of a reduction in trust by the principal and
an increasing probability of minimal effort, but not by changes in effort conditional on effort greater
than 1.

The main conclusion from Table 7A is that the data supports Hypothesis 1: Trust contracting after
a phase of incentives leads to lower effort than experiencing Trust contracts throughout.This negative
influence of experiencing incentives is stronger with Partner matching than with Stranger matching.
Under Partner matching, expected effort E (e) is reduced by 5.54 units (17.43 – 11.89).This crowding
out of voluntary cooperation comes through two channels: A reduction in the principal’s trust level
and an increasedwillingness to provide onlyminimal effort.Thewage–effort relationship conditional
on effort greater than 1 remains intact.

Column E (𝜋P) reports that an average Trust contract induces a positive expected profit for the
principal only under Partner matching. Figure 4a illustrates that our experimental game sets a hard
task for the principal to achieve profitable cooperation under Stranger matching. The variance in
the principal’s profit increases substantially in the offered wage. Offering a high wage is very risky,
frequently leading to negative profit due to choices of minimal effort. This is different under Partner
matching (Fig. 4b), according to which negative profits are much less likely.

Table 7B shows similar calculations for incentive-compatible Fine and Bonus contracts. Three
effects are striking: First, under Stranger matching, E (e) is higher than for Trust contracts shown
in panel A – that is, monetary incentives are highly effective, although they fall short of the theo-
retically predicted level of 12. Second, there is no difference in E (e) between Stranger and Partner
matching. Thus, even with Partner matching, an incentive-compatible contract induces agents to just
focus on incentives andnothing else.Third,E (e) andE (𝜋P) are substantially lower compared toTrust
contracts with Partner matching. Thus, when incentive-compatible contracts are used in a repeated
relationship, explicit incentives dominate, and implicit incentives – that is, the sequential reciprocity
mechanism across periods – do not work as effectively as under Trust contracting.

Table 7C displays predicted values for NIC Fine and Bonus contracts. Looking at Scenario 2, it is
apparent that, under Stranger conditions, NIC contracts perform worse than incentive-compatible
contracts (Hypothesis 5d). Under Partner conditions, however, NIC contracts induce similarly high
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Fig. 4 Principal’s profits under phase 3 Trust contracts in TTT strangers and TTT-R partners

effort levels as Trust contracts. Many NIC contracts in TFT-R/TBT-R stipulate a desired effort of
20 (132 out of 243 cases; 54.3%), similar to phase 2 TTT-R contracts (64 out of 109 cases, 58.7%)
and slightly lower than in phase 3 TTT-R contracts (78 out of 114; 68.4%). Furthermore, in case
the desired effort is 20, most participants provide an effort of 20 (95/132 = 72% with phase 2 NIC
contracts in TFT-R/TBT-R; 39/64= 60.9%with phase 2 Trust contracts in TTT-R; and 59/78= 75.6%
under phase 3 TTT-R contracts). Together, the principal’s choice of high desired effort and the agent’s
choice to provide this high effort are responsible for the effectiveness of NIC contracts in Partner
matching. Comparing columns E(𝜋P) in panel C with panel B confirms that under Partnermatching,
the expected profit of the principal is higher with an NIC contract than with an incentive-compatible
contract.

6. Summary and concluding remarks
Our paper’s main research goal is a comprehensive investigation of how explicit incentives interact
with voluntary cooperation in one-shot and repeated gift-exchange environments. Understanding
this interaction is important because contractual relationships in real life often have explicit incen-
tives but also rely on trust and voluntary cooperation because contracts are typically incomplete. We
focused on two main questions: How do incentive contracts affect voluntary both when contracts are
incentive compatible and when they are not? Does experience with incentive contracts spill over to
behavior under Trust contracts even after explicit incentives have been abolished? The main behav-
ioral reason for why such interaction effects exist is that explicit incentives focus an agent’s attention
on their self-interest, which may undermine (‘crowd out’) voluntary cooperation, whereas volun-
tary cooperation rests on social preferences. Naturally occurring contractual relationships often have
explicit incentives, and people may also have experience with pure trust contracts without explicitly
specified incentives. Our experiments aimed at cleanly separating contemporaneous incentive effects
from experience effects.
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Starting with the question whether experience with incentive contracts affects voluntary coop-
eration in their absence, one major result is that voluntary cooperation is reduced under Stranger
matching, consistent with Hypotheses 1a and 1b, which predicted this crowding-out effect. This
finding supports the conjecture that prior experience of Fine or Bonus contracts undermines the
development of cooperation in one-shot interactions that come through the trust–reciprocity mech-
anism. The effect is stronger in phase 2 of FT/BT than in phase 3 of TFT/TBT, which suggests that
experiencing Trust contracts in phase 1 before experiencing Fine or Bonus contracts in phase 2
diminishes the crowding-out effect in phase 3 (Hypothesis 1c).

Another novel result, and a twist onHypothesis 1, is the persistent negative effect of explicit incen-
tives even under Partner matching (Hypothesis 1d). Experiencing Fine or Bonus contracts in phase 2
of TFT-R/TBT-Rweakens cooperation under Trust contracting in phase 3 evenmore than in Stranger
one-shot interactions. Thus, implicit incentives provided by sequential reciprocity across rounds that
are inherent in repeated game interactions are substantially compromised by previous experience of
incentive contracting.

A further important new result is our detailed identification of two underlying channels through
which these crowding-out effects occur: A reduction in the trust level exhibited by the principal in the
form of their OC and an increase in the willingness of the agent to provide minimal effort. These two
effects are responsible for reducing mean observed effort. A third potential channel – a change in the
wage–effort relationship – is unimportant in our data (see Fig. 2). Conditional on an above-minimal
effort choice, the reciprocal wage–effort relationship remains intact.We deem this an important result
because it suggests that experience with incentive contracting might not destroy the possibility of
voluntary cooperation: If principals pay well enough (and hence exhibit enough trust), reciprocity
still works to produce high effort. This effect is particularly pronounced in Partner relationships.

Our framework explains our data as a function of three fundamental behavioralmechanisms: neg-
ative and positive reciprocity and self-interest. Agents’ effort choices reflect reciprocal behavior in its
negative and positive forms (Hypothesis 2): Agents are more likely to reject contracts if the princi-
pal offers low compensation (supporting Hypothesis 2a) or will choose minimal effort (supporting
Hypothesis 2b). This negative reciprocity is consistent with many results from ultimatum bargaining,
which showed that many people reject unfair offers (e.g., Güth & Kocher, 2014; Lin et al., 2020). On
the positive side, as expected from many gift-exchange games (e.g., Cooper & Kagel, 2016; Fehr &
Gächter, 2000), agents display a positive wage–effort correlation conditional on an above-minimal
effort choice (confirming Hypothesis 2c). The only exception is a lack of experience with trust and
reciprocity before being exposed to incentive contracting. In this case, and consistent with Fehr and
Gächter (2002), reciprocity (both negative and positive) does not work, and agents choose either
minimal effort or seemingly random positive effort.

Consistent with self-interest motivation, we also find that explicit incentive contracts are effec-
tive in inducing high effort (e.g., Gächter et al., 2016; supporting Hypothesis 3). More importantly,
and in line with quantitative theoretical predictions, if the contract is incentive compatible, agents
choose exact best-reply efforts in many cases (consistent with Anderhub et al., 2002, and confirming
Hypothesis 5b). However, we also find that there is no voluntary effort beyond incentive-compatible
best-reply levels, although, under Trust contracts, agents are willing to provide those levels. This also
means that there is less voluntary cooperation than with Trust contracts (as predicted by Hypothesis
5c). This holds under Stranger matching and, maybe more surprising, under Partner matching. With
Partner matching, asking for a desired effort that is higher than the incentive-compatible level is ben-
eficial because it can induce effort levels above 12 if the wage is high enough. This results in higher
effort and a higher expected profit of the principal than an incentive-compatible contract. On the
contrary, with Stranger matching, NIC contracts perform worse than incentive-compatible contracts
(Hypothesis 5d).

Contracts that do not satisfy the participation constraint are almost always rejected (confirming
Hypothesis 5a). In addition, contracts are likely rejected, and there is a higher probability of minimal
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effort if OC is low, replicating evidence inAnderhub et al. (2002). Unlike Fehr andGächter (2002) and
Fehr et al. (2007), but consistent with de Quidt et al. (2017), we do not find a framing effect. Fine and
Bonus contracts are equally effective. Under Trust contracting as well as incentive contracting Partner
matching induces higher effort than Stranger matching (in line with Hypothesis 6, and replicating
evidence by Falk et al., 1999; Gächter & Falk, 2002).

In summary, explicit incentives lead to failures of separability and tend to crowd out volun-
tary cooperation. Incentives can also create history effects that can have spillover effects that are
detrimental to voluntary cooperation. The details of these effects depend on the features of the situ-
ation in which explicit incentives are embedded; in our context, these are whether agents have prior
experience with trust and reciprocity-based incentives andwhether the interaction is repeated or not.

Supplementary material. The supplementary material for this article can be found at https:/doi.org/10.1017/eec.2024.14.
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