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1 Introduction

The incentive compatibility condition (ICC) is critical to many areas of economics. The classical

ICC in principal-agent problems typically assumes that workers are only motivated by monetary

incentives. Throughout, we are only interested in situations where the ICC is violated in the

classical principal-agent model, under fixed and variable wages. Hence, the classical model

predicts that workers will choose low effort. We show that “firm culture” and “social norms”

might nevertheless induce workers to choose a high effort level. We also consider the crowding

out of intrinsic motivation by monetary incentives such as variable wages, when fixed wages

are available. We only consider classical wage-based incentives, and abstract from issues of the

optimality of contracts, or other forms of incentives such as bonuses and trust contracts (Fehr

and Falk, 2002; Fehr and List, 2004; Fehr et al., 2007).

1.1 Classical principal-agent problem

We consider a simple principal-agent model under moral hazard in which a worker (agent) has

one of two possible effort choices, a high effort and a low effort. Higher effort is relatively more

costly. The level of effort translates probabilistically into one of two states– high output (good

state) or a low output (bad state) for the firm. Higher effort makes the good state more likely

relative to low effort. The firm finds it more profitable to induce higher effort from the worker,

but the effort is either (i) unobserved to the firm and/or (ii) not verifiable to a third party (moral

hazard). The classical solution is to offer state-contingent wages to the worker such that the

worker voluntarily prefers to exert high effort. This is encapsulated in the incentive compatibility

condition (Mirrlees, 1971; Holmstrom, 1979). In addition, the individual rationality condition,

IRC, of the worker must be satisfied.

The key tradeoff in the classical analysis is between providing insurance and incentives to

the worker. In general, the standard model predicts optimal incentive schemes that are too

high-powered (highly variable wages) relative to the relatively flat wages observed in the real

world. Holmström and Milgrom (1991, p. 24) write: “...it remains a puzzle for this theory that

employment contracts so often specify fixed wages and more generally that incentives within

firms appear to be so muted, especially compared to those of the market.” One potential

explanation is that workers might also be motivated by non-monetary incentives such as firm

culture and social norms that loosen the ICC, requiring lower-powered incentives.1

1.2 Firm culture

The term “firm culture” comprises the set of informal rules or institutions that are used to

guide the actions, beliefs (Bénabou, 2013) of employees, their commitment problems (Greif,

1994), and reputations (Tirole, 1996). Some have characterized firm culture as norms within

organizations or internal norms (Akerlof, 1982; Kreps, 1990; Huck et al., 2012; Chatman and

O’Reilly, 2016); conflicts of interests within firms (Cyert and March, 1963); or culture as one of

1Other-regarding preferences is yet another possibility (Fehr and Falk, 2002; Fehr and List, 2004; Fehr et al.,
2007) but our design ensures that other-regarding considerations do not arise.
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the productive assets of a firm in the form of organizational capital (Dessein and Prat, 2022).

In a study of 1348 North American executives, 91% of executives considered corporate culture

to be “important” or “very important” at their firm, and 92% believed that culture improves

firm value (Graham et al., 2022).2

Firm culture can, and does, in real life influence a range of key aspects of a firm’s operation.

However, we define firm culture in the limited sense of expectations of the firm (principal) of

the effort levels from the worker (agent) that are consistent with the firm culture. Indeed, the

very first of 12 question that is asked in Gallup polls on “employee engagement” in firms is to

comment on the following: I know what is expected of me at work.

If the firm culture emphasizes expectations of a high effort level, then the worker might

feel “guilty” from falling behind those expectations, even if the ICC, derived from purely mon-

etary considerations, is violated. The literature on psychological game theory has formalized

guilt-aversion (Battigalli and Dufwenberg, 2007). Guilt aversion plays a critical role in moti-

vating worker effort, even when the false consensus effect on belief elicitation is accounted for

(Khalmetski et al., 2015; Dhami et al., 2019; Dhami et al., 2022; Dhami et al., 2023).3

Kandel and Lazear (1992) distinguish between “internal pressure” that arises from guilt-

aversion by, for instance, not following firm culture and “external pressure” that arises from

shame aversion by, for instance, not following social norms outside the relationship. Unlike

shame that is triggered from violating social norms (see section 1.3 below), guilt is typically

triggered in close communal relationships in which one believes one has caused harm, loss, or

distress to a relationship partner (Baumeister et al., 1994). We follow this distinction between

guilt that arises from violating firm culture and shame that arises from violating social norms.

Norms, that are “internal” to the firm (which we treat under the heading “firm culture”)

are often conveyed to the workers in the form of performance standards. By contrast, norms

that are “external” to the firm (which we term “social norms” or “industry wide standards”; see

Section 1.3 below) are conveyed through informal social networks or direct personal observation

of the behavior of one’s social group.

1.3 Social norms

Akerlof (1982) identified the effects of norms on the effort level of workers more generally by

allowing for norms that lie both inside the firm (firm culture) and outside the firm (industry-

wide norms). There are the following two important reasons to study norms arising from outside

the principal-agent relationship more seriously; this also ties in with earlier research on norms

within organizations (Kreps, 1990; Huck et al., 2012; Chatman and O’Reilly, 2016). (i) In real

world organizations, there are multiple divisions, and within each division there are smaller

2For a survey of the cross-country cultural differences in organizations, see Hofstede et al. (2010). Culture
might also involve the decision on how much power to decentralize to different levels (Besley and Persson, 2022)
and how identities shape cultural values within firms (Akerlof and Kranton, 2000; Besley and Ghatak, 2005).
The other social sciences have also tried to formalize firm culture and its affect on firm performance in a variety
of ways (Whyte, 1956; Hofstede, 1984; Wilson, 1989; Schein, 1990).

3“Direct belief elicitation” which involves directly asking players about their second order beliefs (critical in
the formation of guilt-aversion) is subject to the false consensus effect and produces unreliable estimates and
effects of guilt-aversion (Ellingsen et al., 2010). A rich literature demonstrates the importance of guilt-aversion
under direct belief elicitation; see Battigalli and Dufwenberg (2022) for a survey.
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micro entities in the form of multiple subdivisions (or even sub-subdivisions). The principal-

agent problem also gets played out in these smaller micro entities. The overarching values,

culture and norms of the firm are in some sense external to the specific principal-agent relation

within the micro entity. (ii) Workers do not operate in isolation from the rest of society of which

they are a part, nor in isolation from other firms within the same industry.

We model social norms using the framework in Bicchieri (2006) and Elster (2011) and for-

malized further and applied, for instance, in Dhami et al. (2022) and Dhami et al. (2023).

Social norms have three components. Empirical expectations (expectations of the effort under-

taken by others in the social group); normative expectations (the worker’s beliefs about the

effort that the relevant social group expects that others in the group ‘ought’ to exert), and (3)

Sanctions by members of the social group for violating the social norms for effort.4 Adherence

to normative standards of behavior incorporated in social norms is underpinned by the emotion

of “shame” from violating social norms (Bicchieri, 2006; Elster, 2011; Gintis, 2017).

Which of the two emotions, guilt or shame, elicit higher worker effort? Cultural anthro-

pologists sometimes distinguish between guilt cultures (typically Judeo-Christian religions) and

shame cultures (typically Arabic cultures and Eastern religions). Kitayama et al. (2006) dis-

tinguish between Japanese and US subjects on these basis and Bedford (2004) traces the ac-

ceptance of shame in China to the teachings of Confucius. Dhami et al. (2022) show from

Pakistani data that effort choice in microfinance contracts is dictated by shame-aversion rather

than guilt-aversion, when both emotions are operative.

1.4 Treatments

We first outline our theory in the form of a simple principal-agent model which we faithfully

implement in pre-registered experiments. We consider three main treatments in our model:

Baseline treatment T0, i.e., the classical principal-agent problem (Section 1.1, above); treatment

T1, i.e., firm culture supported by guilt-aversion (Section 1.2, above); treatment T2, i.e., social

norms supported by shame-aversion (Section 1.3). We follow a between-subjects design.

For our chosen parameter values, the ICC is always violated in treatment T0, so if the

classical model captured all relevant human motivations we should never observe high effort in

our data. Yet, humans might also be motivated by internal moral norms of behavior (intrinsic

motivation), even in treatment T0, and might experience guilt from the violation of internal

moral rules and imperatives (Freud, 1930/1961; Lazarus, 1991; Gintis, 2017). Relative to the

baseline treatment, the presence of firm culture (T1) and social norms (T2) are predicted to

increase average effort as the worker experiences, respectively, guilt aversion and shame aversion

from violating internal firm norms and external industry-wide norms.

We split treatment T1 (firm culture) into two sub-treatments: T1N (firm cannot sanction

workers for effort because effort is unobservable) and T1S (firm can impose non-monetary

sanctions such as disapproval on workers based on observable but non-verifiable effort). In static

classical principal-agent problems, both methods of implementing moral hazard (unobservable

4In our experiments, the social group can impose non-monetary sanctions, such as disapproval, on workers
who violate a social norm of high effort. It is well known that non-monetary sanctions, such as disapproval, are
reasonably effective and often as effective as monetary sanctions (Masclet et al., 2003).
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effort and observable but unverifiable effort) are predicted to produce identical outcomes. Due

to potentially heightened guilt-aversion in T1S, we expect higher average effort in T1S relative

to T1N and T0.

In treatment T2 (social norms), we inform subjects, based on a previous pilot of the same

experiment, that x% of their social group has the normative expectation that they should exert

a high effort level; we also ensure satisfaction of the other conditions for a social norm, noted

above. In other words this is a public signal of the normative expectations of the social group

(normative injunction). This splits treatment T2 into two sub-treatments: T2L (low value of

x%) and T2H (high value of x%). A stronger normative injunction in treatment T2H creates

even higher shame aversion from violating the social norm, so it is predicted to increase average

effort relative to treatment T2L.

We examine the relative effects of variable wages and fixed wages within each treatment.

Variable wages are known to loosen the ICC in the classical model through incentive effects,

inducing higher effort. Empirical evidence suggests that when firms offer incentive contracts

(variable wages) in the presence of alternatives that are low powered (fixed wage contracts)

it is interpreted as “hostile intent” on the part of the firm by workers, which influences the

optimal choice of effort (Fehr and Falk, 2002; Dhami, 2019. Vol. 2). As such, the influence of

guilt-aversion and shame-aversion might vary under variable wages relative to fixed wages. Our

theoretical model highlights the relevant tradeoffs and we test its predictions.

1.5 Related literature

A separate literature, not directly related to our paper, looks at the effects of other factors,

which might also influence the ICC. This includes pre-play promises (Vanberg, 2008; Charness

and Dufwenberg, 2006); behaviorally motivated contracts, such as trust contract and bonus

contract in static and dynamic contexts (Fehr et al., 2007; Brown et al., 2004); and self selection

of workers of different productivity into different contractual forms (Dohmen and Falk, 2011).

We distinguish our paper from traditional models of gift exchange (Akerlof, 1982, Fehr et al.

1993) and from belief-based accounts of gift exchange (Dhami et al., 2023) by considering the

role of firm culture and social norms for the ICC in a principal-agent problem under uncertainty.

1.6 Experiments and findings

We collected our data from lab experiments conducted in China with 415 students from Nankai

University. Our findings are as follows. Effort is higher under firm culture with sanctions

(treatment T1S) relative to the baseline treatment in T0. The percentage of high effort choices

in the presence of the high signal of normative expectations (treatment T2H) is significantly

higher than the treatment with low signal of normative expectations (treatment T2L) at all

effort levels in both the variable and fixed wage cases. Furthermore, relative to the baseline

treatment, T0, social norms enhance effort when the social norms are strong (T2H), but not

when social norms are weak (T2L).5 The observed treatment effects between T0 and T2 in

5We note that due to the constraints of selecting the normative injunction from an actual previous experiment,
our “strong” norms are only “medium strong” and “weak” norms are “quite weak”.
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the fixed and variable wage cases confirm that subjects experience shame from violating social

norms, and they are programmed to conform to normative injunctions (Bicchieri, 2006; Gintis,

2017).

What is the relative effectiveness of firm culture and social norms? The percentage of high

effort choices is significantly greater in treament T2H relative to firm culture in the absence of

sanctions (treament T1N); and for the fixed wage case, also greater than treatment T1S (firm

culture in the presence of sanctions). Overall, the highest effort always arises in treatment

T2H. In this sense, social norms backed by shame aversion achieve the highest effort in all cases

and this fits in with the available lab experimental evidence (Dhami et al., 2022). However,

under variable wages, the differences between T1S and T2H are not statistically different, even

though the average effort under T2H is still higher. This suggests that when offering variable

wages, firms can emphasize firm culture but when offering fixed wages, firms will do better by

emphasizing social, industry-wide, norms.6

Despite the violation of the ICC, effort is higher under variable wages relative to fixed wages.

This arises purely on account of incentive effects of wages and this result is also consistent with

other literature where the ICC is not violated (Eriksson and Villeval, 2008; Lazear, 2000; Paarsch

and Shearer, 2000). In our probit regressions, we observe higher treatment differences in high

effort between T1S and T0 (and T1N and T0) for the fixed wage case but smaller differences

for the variable wage case. Furthermore, the differences T1N–T0 are higher relative to T1S–

T0. We hypothesize that two kinds of crowding-out effect of intrinsic motivation are likely to

explain these result. (i) Guilt-aversion from violating firm culture that enhances high effort in

treatment T1 applies to a greater extent under fixed wages relative to variable wages. This

ties in with the literature that extrinsic motivation (in the variable wage case) can crowd out

intrinsic motivation (in the fixed wage case), and guilt-aversion is an important form of intrinsic

motivation (Gneezy and Rustichini, 2000; Bénabou and Tirole, 2003, 2006). (ii) Crowding-out

of guilt aversion is likely to be stronger when the firm is perceived to take a hostile action, i.e.,

in the presence of sanctions by the firms on workers (T1S vs T0) as compared to the lack of

sanctions (T1N vs T0); and this is what we find.

Our data is consistent with workers suffering from a “fixed” level of guilt and shame from

violating, respectively, firm culture and social norms, rather than “variable” levels of guilt and

shame arising from the extent of violation of firm culture and social norms.

The plan of the paper is as follows. Section 2 outlines the model. Section 3 derives the

theoretical predictions. Section 4 describes the experimental design and Section 5 gives the

experimental results. We conclude in Section 6. All proofs are in the appendix.

6Consider the following anecdotal evidence from a related domain. University salaries are typically closer to
fixed wages than high powered variable wages. In terms of research and teaching evaluations, many university
departments emphasize matching best practice in similarly ranked university departments in the country, which
corresponds to industry-wide norms of effort in our model.
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2 Model

Consider a static principal-agent model in the presence of moral hazard. We abstract from issues

of optimal contract design and are interested in the behavior of workers, given standard state-

dependent wage contracts chosen by a firm in classical principal-agent models. A firm (principal)

hires a worker (agent) to work on a project. The worker chooses an effort level ej , j = L,H

at a cost cj such that 0 ≤ eL < eH and 0 ≤ cL < cH . The worker’s effort is unobservable to

the firm, hence effort cannot be written as part of the contract (moral hazard).7 The worker’s

outside option is a monetary amount u ≡ 0.

The firm’s production technology is stochastic, giving rise to two possible states of the world.

A good state, s = g, in which the output is π1 and a bad state, s = b, in which the output is π0:

0 ≤ π0 < π1. The worker’s effort level induces a conditional probability distribution over the

two states. When effort is high, eH , the probability of the good (bad) state is pH > 0 (1− pH).

When effort is low, eL, the probability of the good (bad) state is pL > 0 (1− pL) such that

pL < pH . (2.1)

Thus, the high (low) output level is more likely when effort is high (low).

The state, s = b, g is observed by both parties and verifiable to a third party, hence, it can

be written down as part of the contract. The firm privately observes its state dependent output

levels π0, π1, while the worker only knows that the firm’s profits in the good state are higher.

This rules out considerations of other-regarding preferences among workers in their decisions.

Hence, the firm offers the following contract to the worker: If the state is good, s = g, the

worker receives the wage w1 and if the state is bad, s = b, the worker receives the wage w0. The

contract offered by the firm might also include an injunction for the worker to exert a particular

level of effort, ej , j = L,H, hence, the contract may be summarized by {w0, w1, ej}.
In the classical principal-agent framework, the worker’s expected utility from effort ej is,

EU(ej) ≡ Uj = (1− pj)u(w0) + pju(w1)− cj ; j = L,H. (2.2)

The firm wishes to maximize expected profits, given by

Eπ(ej) = Eπj = (1− pj) (π0 − w0) + pj (π1 − w1) ; j = L,H. (2.3)

To allow for more compact notation, we use the delta symbol, 4, for changes in various

magnitudes– utility, profits, wages, costs, probabilities, effort levels– as follows.

∆u = u(w1)−u(w0); ∆π = π1−π0; ∆w = w1−w0; ∆c = cH−cL; ∆e = eH−eL; ∆p = pH−pL.
(2.4)

We only consider the case where the firm always prefers the high effort level eH , i.e., EπL <

EπH . Using (2.3), (2.4) we get EπL < EπH ⇔ ∆w < ∆π, and we ensure that this condition is

met in our experiments.

7This is true for all our treatments except T1S (described below) where the firm cannot produce a verifiable
signal of effort to a third party, which is another, equivalent, way of implementing moral hazard in the classical
principal-agent model.
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3 Predictions of the theoretical model

In this section, we consider the predictions of our theory in three different main treatments, T0,

T1, T2.

3.1 Treatment T0: The classical principal-agent analysis

Treatment 0 is our baseline treatment and the sequence of moves is as follows.

1. Stage 1: The firm announces a state-dependent contract {w0, w1}.

2. Stage 2: The worker chooses the optimal effort e∗ ∈ {eL, eH}.

3. Stage 3: The realization of the state of the world, s = b or s = g is publicly revealed

(profit levels in these states, π0 or π1, are privately observed by the firm). The expected

utility of the worker is given by (2.2) and the expected profit of the firm is given by (2.3).

The ICC ensures that the worker prefers effort eH to eL; it requires UH > UL.8 Using (2.2):

ICC : UH > UL ⇔4p∆u > ∆c. (3.1)

The individual rationality (IRC) constraint is satisfied if UH ≥ u ≡ 0. Using (2.2):

IRC : UH ≥ u⇔ u(w0) + pH∆u− cH ≥ 0. (3.2)

The IRC always holds in our experiments, so we do not discuss it further.

From (3.1), the ICC is violated if

∆u <
∆c

4p
. (3.3)

Suppose that subjects are approximately risk neutral over small stakes, hence, ∆u = u(w1) −
u(w0) ≈ w1 − w0. For such subjects, the violation of the ICC in (3.3) can be rewritten as:

w1 < w0 +
∆c

4p
≡ a1. (3.4)

If the ICC is violated for a risk neutral individual, as above, it is also violated for a risk averse

subject for any level of risk aversion. This is shown in Proposition 1; the simple proof is relegated

to the appendix. Hence, our results also hold in the presence of risk aversion. This holds true

in all our treatments.

Proposition 1. Suppose that (3.4) holds, so that the ICC is violated for a risk neutral individ-

ual. Then, for any level of risk aversion, the ICC in (3.1) is also violated.

The condition in (3.4) and Proposition 1 ensure that even if subjects in our experiments

are risk averse for small stakes, the relevant ICC is violated for them. Thus, by choosing the

contractual parameters such that the ICC will fail for risk neutral workers, we ensure that it

fails for all workers, irrespective of their level of risk aversion.

We abstract from reputational and repeated-game concerns. While such concerns are un-

doubtedly important in real-world employment relationships, we wish to discover if other, non-

reputational, mechanisms can also induce high effort even when the ICC is violated, as in (3.3).

8Throughout we use the tie-breaking rule that when workers are indifferent between the two actions, UH = UL,
they chose low effort. Nothing of significance for our results hinges on this particular rule.
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Remark 1. (Internal moral norms) Unlike treatments T1 and T2, treatment T0 lacks any

notion of firm culture and social norms of efforts that create additional psychological and social

inducements for workers to exert high effort. However, this does not imply that workers in

treatment T0 are ‘amoral’. In particular, workers might have their own internal moral norms

of high effort, say, based on reciprocity and gift exchange, so they might suffer from “guilt-

aversion” from exerting low effort relative to their internal moral norms in treatment T0 (Freud,

1930/1961; Lazarus, 1991; Elster, 2011; Gintis, 2017). Such workers might wish to exert high

effort even if the ICC is violated in the classical principal-agent model and internal moral norms

might apply to all treatments. Subsection 3.5 below expands further on this point, draws on issue

of intrinsic vs extrinsic motivation, and briefly sketches how this might be modelled.

3.2 Treatments T1N and T1S: Guilt aversion in principal-agent contracts

Treatment 1 considers the effects of firm culture, or internal corporate norms, that are mediated

through the channel of the worker’s guilt-aversion from falling below the expectations of firm

culture. Within T1, we have two sub-treatments, T1N and T1S. In treatment T1N (firm culture

with “no sanctions”) the firm does not observe the worker’s effort level (non-observable effort).

In treatment T1S (firm culture with “sanctions”), the firm can observe the effort of the worker,

but cannot produce verifiable evidence of low effort to a third party in order to impose monetary

sanctions on the worker (observable but non-verifiable effort). In the classical static principal-

agent model, both methods of implementing moral hazard produce identical outcomes. However,

in treatment T1S, the firm can impose non-monetary sanctions on the worker for low effort,

such as disapproval, which distinguishes it from treatment T1N.9 It has been shown that social

disapproval is, by itself, a powerful and effective mechanism that influences behavior (Bowles

and Gintis, 2011; Dhami, 2019, Vol. II). A related advantage of treatment T1S is that it allows

us to directly compare the effects if firm culture with social norms in treatment T2, where the

social group can impose identical non-monetary sanctions on the worker for exerting low effort

(Section 3.3 below).

In treatment T1N (no sanctions), the sequence of moves is identical to T0 in Section 3.1

except that a new stage, Stage 0, precedes Stage 1. Stages 2, 3 are as in T0.

Stage 0 in T1N and T1S: The firm announces a “mission statement” outlining the “firm

culture” or internal social norms of the firm. This statement emphasizes that the high effort

level eH is consistent with the firm culture, but eL is not.

Treatment (T1S) is identical to treatment T1N, except that the firm can impose non-

monetary sanctions on the worker in a new stage, Stage 4, that follows Stage 3.

Stage 4 in T1S: The firm can express non-monetary disapproval of the effort choices of

the workers.10

In the presence of firm culture and internal firm norms of high effort, eH , a guilt-averse

worker might feel guilty from choosing effort below the expectations of the firm. We use the

term guilt-aversion in the sense in which Battigalli and Dufwenberg (2007) use “simple guilt.”

9Among all our treatments, only in treatment T1S is the firm able to observe the effort level of the worker.
10In our experiments, disapproval takes the form of showing a red thumbs-down sign on a computer screen to

the worker for 3 minutes.
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Simple guilt arises when player A chooses an action that is below player A’s beliefs about the

action that another player, player B, expects from player A. The Stage 0 announcement of an

effort level of eH in treatments T1N and T1S makes explicit the expectations (first order beliefs)

of the firm to the worker so the worker can accurately form beliefs about the expectations of the

firm (second order beliefs of the worker). In this case, the worker’s second order beliefs assigns

a probability 1 that the firm expects it to undertake the effort level eH .

The worker suffers a guilt cost that is non-decreasing in the shortfall in effort relative to the

firm’s expectations. This is captured by a guilt aversion function g : R→ R, which captures

the guilt from choosing an effort eL when the firm expects an effort level eH from the worker.11

g(ej) = φ (eH − ej) , j = L,H, (3.5)

where φ is an non-decreasing function, φ′ ≥ 0, such that φ(0) = 0. Thus, the worker suffers no

guilt when choosing an effort level ej = eH . For example, φ = a+b
√
x, a, b > 0, is a concave guilt

aversion function which captures diminishing marginal guilt sensitivity. The case a > 0, b = 0

corresponds to a constant guilt-aversion function where the worker suffers a fixed amount of

guilt, irrespective of the amount by which the worker fails to meet the firm’s expectations. This

corresponds to the case φ′ = 0 and turns out to be particularly empirically relevant for us.

In the presence of guilt-aversion, the worker’s utility function from choosing the effort level

ej , is given by

V (ej) ≡ Vj = [(1− pj)u(w0) + pju(w1)− cj ]− λkφ (eH − ej) ; j = L,H, k ∈ {T1N,T1S}.
(3.6)

where λk ≥ 0 is the relative weight placed on guilt aversion and k ∈ {T1N,T1S} is a treatment

index that captures the effects of non-monetary sanctions such as disapproval (treatment T1S)

or their absence (treatment T1N). We assume that

0 ≤ λT1N < λT1S , (3.7)

i.e., guilt aversion bites more when the worker faces sanctions from the firm, relative to the case

when there are no sanctions. Sanctions, because they involve disapproval by the other player,

heighten the effects of guilt-aversion. Comparing the objective functions in T0 and T1, (2.2)

and (3.6), the only difference is the last term in (3.6) that captures the disutility from guilt

aversion. For a worker who suffers no guilt aversion, i.e., λk = 0, the objective functions in T0

and T1 are identical (VL ≡ UL). We allow for heterogeneity in preferences among workers, but

avoid further notation for this purpose. Since the worker faces no guilt from choosing the effort

level eH , we have VH ≡ UH , where UH is defined in (2.2).

From (3.6), the ICC in the presence of guilt aversion ensures the worker will choose eH :

ICC : VH > VL ⇔ (4p) ∆u > ∆c− λkφ (∆e) ; k ∈ {T1, T2}. (3.8)

In the absence of guilt aversion, the last term on the RHS in (3.8) equals zero. Hence, ceteris-

paribus (i) the ICC is easier to satisfy in the presence of guilt aversion, relative to its absence,

11Recall that, in our model, and for the chosen parametrization in our experiments, the firm always wishes the
worker to choose the effort level eH .
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and (ii) easier to satisfy in treatment T1S compared to T1N (this follows from (3.7)). Thus, we

would expect effort to be higher in T1S relative to T1N and T0 (Proposition 4 below). We are

only interested in situations where the ICC is violated. The condition in (3.8) is violated if

∆u <
∆c− λkφ (∆e)

4p
; k ∈ {T1N,T1S}. (3.9)

Suppose that the worker is risk neutral over small stakes (∆u = u(w1)− u(w0) ≈ w1 − w0). In

the presence of guilt aversion, and using (3.9), the ICC is violated if

w1 < w0 +
∆c− λkφ (∆e)

4p
= a1 −

λkφ (∆e)

4p
≡ a2, (3.10)

where a1 is defined in (3.4) for treatment T0. It can be readily shown, along the lines of

Proposition 1, that the violation of ICC in (3.10) under risk neutrality ensures that the ICC is

violated for all risk averse workers too; we omit the similar proof.

Proposition 2. Consider risk neutral workers and the ICC in treatment T0 is violated, i.e.,

(3.4), holds. Let a1, a2 be defined respectively, in (3.4) and (3.10) and let the parameter of guilt

aversion λk > 0.12 When a2 < w1 < a1, then:

(i) The ICC is violated in treatment T0 and the worker chooses the low effort level eL.

(ii) The ICC holds in treatment T1 and the worker chooses the high effort level, eH .

(iii) The range of values of w1 for which the condition a2 < w1 < a1 holds and the worker

exerts high effort in treatment T1, is strictly increasing in λk; non-decreasing in ∆eL (strictly

increasing if φ′ > 0); and strictly decreasing in 4p.

Discussion of Proposition 2: From Proposition 2(i),(ii), even when the classical principal-

agent model predicts that the worker will choose a low effort level (T0), guilt-aversion might

induce the choice of a higher effort level (T1). This can be empirically tested. For any other

parameter values (other than a2 < w1 < a1) it is never the case that effort in T0 is higher

than T1. Proposition 2(iii) identifies the causal factors that make it more likely that the high

effort level is chosen in treatment T1 despite the violation of the ICC in treatment T0 in the

classical analysis. A more guilt-averse worker (higher λk) is more likely to choose a higher

effort level. A greater difference in the two effort levels (higher ∆eL) induces even higher guilt

aversion, making it more likely that the worker will choose a higher effort level. We do not

have individual specific estimates of the guilt aversion parameter, λk, but a choice of eH in

Treatments T1N, T1S, when (3.4) holds, is consistent with the presence of guilt-aversion.13

The main implication of Proposition 2 is that we should expect a larger percentage of our

subjects to choose the high effort level in Treatments T1S, T1N as compared to Treatment T0.

Furthermore, if φ′ > 0, then an increase in the size of ∆eL should produce a strict increase in

the percentage of subjects who choose the higher effort level in Treatment T1. Otherwise, if

φ′ = 0, then an increase in ∆eL should not produce higher effort. By contrast, there should be

no effect on optimal effort of a variation in ∆eL in the classical principal-agent model because

if the ICC fails, as in (3.4), the worker should always pick the lower effort level.

12If λk = 0, i.e., guilt-aversion is absent, then the results are as in treatment T0.
13As noted in Remark 1, workers might also choose high effort on account of guilt-aversion that arises from

falling below internal moral norms of behavior. This applies to all treatments in our model.
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Our qualitative results extend to the case of risk aversion, as shown in the next proposition.

Proposition 3. The qualitative results in Proposition 2 hold in the presence of risk aversion.

In the next proposition, we examine the treatment contrasts.

Proposition 4. Suppose that the parameter of guilt aversion is strictly positive, λk > 0.

(i) High effort is more likely in treatments T1N and T1S relative to treatment T0.

(ii) High effort is more likely in treatment T1S relative to treatment T1N.

Discussion of Proposition 4: Workers who suffer from guilt-aversion exert higher effort to

meet expectations arising from the firm culture of high effort (Proposition 4(i)). Furthermore,

sanctions by the firm for not meeting the effort standards expected under firm culture, heighten

guilt-aversion and induce higher effort since λT1N < λT1S (Proposition 4(ii)).

3.3 Treatment 2: Shame aversion in principal-agent contracts

Treatment 2 incorporates the role of industry-wide social norms of high effort, underpinned

by shame-aversion that are external to the firm. We vary the “strength” of the social norms.

Unlike guilt, which arises from falling below the expectations of the firm, shame arises from

falling below the expectations of one’s social or peer group.

Successful social norms require the satisfaction of three key conditions that we have outlined

in Section 1.3 in the introduction (normative expectations; empirical expectations; consistency

between normative and empirical expectations; and social sanctions). In our experimental

design, we ensure that these conditions are met. If these conditions are met, then shame-

averse workers are likely to experience shame from falling below the effort expectations of their

social/peer group.

The sequence of moves in Treatment 2 is identical to T0 except that there is a Stage 0 that

precedes Stage 1 and a Stage 4 that follows Stage 3.

1. Stage 0: Workers learn that x% of the members of the social group, who have played a

similar game before, stated that the worker “ought” to choose the effort level eH .14 The

worker is also told that the percentage of members of the social group who choose the

effort level eH , when they played the game, is close to x%.15

2. Stage 4: The social group can express disapproval of low effort choices of the workers.

The worker suffers a shame-aversion cost that is non-decreasing in the shortfall in effort relative

to the expectations of the social/peer group. Consider the shame-aversion function s : R→ R:

s(ej) = ψ(∆ej), j = L,H, (3.11)

14The term “ought to” is a form of normative injunction that is critical to the formation of normative expecta-
tions. We are only interested in ‘situations’ where the social norm is to exert a high effort level, but we vary the
strength of the social norm by varying the support there exists among the population for the high level of effort,
i.e., the level of x% in different treatments (T2H, T2L). We neither elicit normative support for the low effort in
our experiments, nor do we provide any information to the subjects about the normative support for low effort.

15This ensures that the empirical and normative expectations are aligned.
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where ∆ej = eH−ej ; j = L,H. ψ is a non-decreasing function, ψ′ ≥ 0, such that ψ(0) = 0, thus,

the worker suffers no shame when choosing an effort level eH . In the presence of shame-aversion,

the worker’s utility function from choosing the effort level ej , is given by

W (ej) ≡Wj = [(1− pj)u(w0) + pju(w1)− cj ]− µ(x)s(ej) ; j = H,L, (3.12)

where µ(x) ≥ 0 the relative weight given to shame-aversion, is increasing in the percentage, x,

of other members of the social group who expect group members to exert the high effort level,

eH , so µ′ > 0. It follows that the stronger is the normative injunction (i.e., the higher is x), the

higher the shame-aversion that is felt by the worker from violating the norm. Comparing the

objective functions in treatments T0 and T2, (2.2) and (3.12), the only difference is the presence

of the last term in (3.12) that captures the disutility from shame aversion by exerting an effort

level lower than the normative expectation of the social group. The two utility functions are

identical for a worker who suffers no shame-aversion, i.e., µ = 0. Since ψ(0) = 0, the utility

from the effort level eH continues to be given as in treatment T0 by (2.3), so WH ≡ UH .

The incentive compatibility condition in the presence of social norms is

ICC : WH > WL ⇔ (4p) ∆u > ∆c− µ(x)ψ(∆eL). (3.13)

The ICC in (3.13) is violated if

∆u <
∆c− µ(x)ψ(∆eL)

4p
. (3.14)

Suppose that the worker is risk neutral over small stakes (∆u = u(w1)− u(w0) ≈ w1 − w0). In

the presence of shame-aversion, and using (3.14), the ICC is violated if

w1 < w0 +
∆c− µ(x)ψ(∆eL)

4p
= a1 −

µ(x)ψ(∆eL)

4p
≡ a3, (3.15)

where a1 is defined in treatment T0 in (3.4). It can be readily shown, along the lines of

Proposition 1, that the satisfaction of the inequality in (3.15) will ensure that the ICC is also

violated for all risk-averse workers too; we omit the simple proof.

Proposition 5. Suppose that the worker is risk neutral and the ICC in treatment T0 is violated,

i.e., (3.4) holds. Let a1, a3 be defined respectively, in (3.4) and (3.15) and let µ > 0. When

a3 < w1 < a1, we get the following results.

(i) The ICC in treatment T0 is violated and the worker chooses the low effort level eL.

(ii) The ICC is satisfied in treatment T2 and the worker chooses the high effort level eH .

(iii) The range of values of w1 for which the condition a3 < w1 < a1 holds, and the worker

exerts high effort in T2, is strictly increasing in x; non-decreasing in ∆eL (strictly increasing

if ψ′ > 0); and strictly decreasing in 4p.

From Proposition 5(i),(ii), even when the classical principal-agent model in treatment T0

predicts the choice of a low effort level, social norms, underpinned by shame-aversion in treat-

ment T2, induce the choice of a higher effort level. If the condition in Proposition 5 does not

hold (a3 < a1 < w1, w1 < a3 < a1) it is easily checked that the effort level in treatment T2 is
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never lower than T0. Thus, effort is always higher in T2 relative to T0. This can be empirically

tested. Proposition 5(iii) identifies the causal factors that make it more likely that the high

effort level is chosen in treatment T2 despite the violation of the ICC in the classical analysis.

Greater shame-aversion (higher µ and/or higher ∆eL) makes it more likely that the worker

will choose a higher effort level. If the proportion of the social group, x, advocating a high

normative injunction in favor of a norm of high effort, is higher, then shame-aversion increases.

Hence, higher effort is more likely because the ICC is more likely to be satisfied. We use two

different values of x to test this prediction in our experiments: Treatment T2H (high value of

x) and treatment T2L (low value of x). Thus, we expect high effort to be more likely under

treatment T2H.

The results in Proposition 5 also hold qualitatively for risk averse workers; the proof is

analogous to the proof of Proposition 3, hence, it is omitted.

Proposition 6. (i) The worker is more likely to exert higher effort in treatment T2 relative

to treatment T0. (ii) The gap in high effort level between treatments T2 and T0 is likely to be

higher when x is higher; in other words this gap is higher in T2H relative to T2L.

From Proposition 6, the gap in high effort between treatments T2H (high x) and T0 is

likely to be higher than the gap between T2L (low x) and T0, which can be directly tested in

experiments by varying the value of x.

We cannot, however, predict which of the two cases, internal firm norms underpinned by

guilt aversion (treatments T1N, T1S), or external firm norms underpinned by shame aversion

(treatments T2H, T2L) will produce a higher effort level. This is an empirical question. From

Proposition 2, in the interval a2 < w1 < a1, subjects will choose the higher effort level under firm

culture relative to the baseline treatment T0. From Proposition 5, in the interval a3 < w1 < a1,

subjects will choose higher effort level under social norms relative to the baseline treatment T0.

Thus, the relative efficacy of the two effects depends on the relative sizes of a2 and a3. From

(3.10) and (3.15), respectively, we have that

a2 R a3 ⇔ λkφ (∆e) Q µ(x)ψ(∆eL), (3.16)

where λk and µ(x) are, respectively, the individual-specific guilt-aversion and shame-aversion

parameters that are likely to be heterogeneous across subjects in our experiments. From Propo-

sition 5(iii), a greater proportion of the social group that gives the normative injunction to exert

the high effort level (high x) is more likely to ensure that a3 < a2 because µ′ > 0. Thus, social

norms of higher effort, as in treatment T2H, are more likely to produce higher effort relative to

a reliance on guilt aversion alone (treatments T1N, T1S).

3.4 Optimal effort under fixed wages

Central to classical principal-agent theory is the tradeoff between insurance and incentives. The

main insight is that a fixed wage provides insurance but no incentives to choose eH over eL. A

variable wage, on the other hand, provides poorer insurance, but stronger incentives.
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3.4.1 An analysis of optimal effort under fixed wages

Recall that we allow workers to be risk averse in our experiments. Since we choose the contrac-

tual parameters so that for risk neutral workers, the ICC must fail, it also fails for risk averse

workers (Proposition 1). In the analysis below, we continue with the case of risk neutrality over

small stakes to derive the behavioral parameter values for which the ICC fails. For the case of

fixed wages, Proposition 7 gives results similar to Propositions 2 and 5 but in terms of cutoff

values of the behavioral parameters.

In our fixed wage case, the wage is constant irrespective of the state of the world, good or

bad, so that w0 = w1 = w. In particular, in our experiments, we choose the fixed wage w:

w = (1− pH)w0 + pHw1, (3.17)

where w0 and w1 are the state dependent wages under variable wages. Thus, the expected

profits of the firm are identical under variable and fixed wages and the actions of a risk neutral

firm are also unchanged. We are now interested in replicating treatments T0, T1, T2 under

fixed wages.

Proposition 7. Denote the utility differences under fixed wages by ∆uF = u(w) − u(w) = 0

and under variable wages by ∆uV = u(wH)−u(wL) > 0. Suppose that the worker is risk neutral

and the ICC in treatment T0 is violated, i.e., (3.4) holds.

(i) In the classical principal-agent problems in T0, the worker never chooses the high effort.

(ii) Consider treatments T1N, T1S. The ICC always holds under variable wages if it holds

under fixed wages. The worker never chooses lower effort under variable wages as compared

to fixed wages in treatments T1N and T1S. In particular, if the parameter of guilt-aversion

λk ∈
(

∆c−λkφ(∆e)
4p , ∆c

φ(∆e)

)
the worker chooses high effort under variable wages and low effort

under fixed wages.

(iii) Consider treatments T2H, T2L. The ICC always holds under variable wages if it holds

under fixed wages. The worker never chooses lower effort under variable wages as compared

to fixed wages in treatments T1N and T1S. In particular, if the parameter of shame-aversion

µ(x) ∈
(

∆c−∆uV4p
ψ(∆eL) , ∆c

ψ(∆eL)

)
the worker chooses high effort under variable wages and low effort

under fixed wages.

Discussion of Proposition 7: Under fixed wages, in classical principal-agent models (treat-

ment T0), the worker is fully insured but has no incentives to exert high effort (Proposition

7(i)). In treatments T1N, T1S if the guilt-aversion parameter is high enough, λk >
∆c

φ(∆e) , the

worker chooses high effort for fixed and variable wages. However, for intermediate values of

guilt-aversion, λk ∈
(

∆c−λkφ(∆e)
4p , ∆c

φ(∆e)

)
, the worker chooses high effort under variable wages

and low effort under fixed wages. The intuition is that variable wages provide extra incentives

to the worker to work harder, loosening the ICC, and ensuring satisfaction of ICC for even lower

values of the guilt-aversion parameter. It is never the case that the ICC holds under fixed wages

but does not hold under variable wages, hence, effort is always higher under variable wages. An

identical intuition holds for why effort is higher under variable wages relative to fixed wages

in treatments T2H, T2L (Proposition 7(iii)). In effect, the insurance vs incentives tradeoff in
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the classical principal-agent framework serves us well here but it needs to be modified to take

account of firm culture and social norms.

3.5 A note on internal moral norms

As noted above in Remark 1, internal moral norms that capture intrinsic motivation might

play an important role in effort choice in all treatments. This potentially explains why some

workers might choose the high effort in treatment T0 despite the violation of the ICC. However,

there may be a conflict between intrinsic and extrinsic motivation (Gneezy and Rustichini,

2000; Bénabou and Tirole, 2003). Several factors might crowd-out, fully or partially, intrinsic

motivation, but modelling them formally requires additional machinery and complicates the

model. The following two are particularly relevant for us.

1. As noted in the introduction, variable wages in the presence of fixed wage contracts may

be interpreted as hostile intent by workers, influencing their behavioral response to guilt

and shame (Fehr and Falk, 2002; Dhami, 2019. Vol. 2). Hence, intrinsic motivation from

internal moral norms may be crowded-out under variable wages relative to fixed wages.

2. If the worker feels that their autonomy is reduced by the actions of the firms, control-

averse workers might interpret it as an unkind action by the firm and withold effort (Deci

and Ryan, 1985; Ryan and Deci, 2000; Falk and Kosfeld, 2006). For instance, Proposition

2(iii) shows, that an increase in ∆eL enhances guilt-aversion, and hence the probability of

higher effort. However, in treatment T1S the worker faces sanctions, but in T1N there are

no sanctions. This might reduce the guilt-aversion of a control-averse worker who might

then react inadequately to changes in ∆eL.

In our theoretical model, we can take account of internal moral norms by specifying a function

that captures the guilt-cost of choosing low effort, ω(eH − eL), ω′ ≥ 0, when the internal moral

norms dictate the choice of high effort (Freud, 1930/1961; Lazarus, 1991). Thus, in the presence

of internal moral norms, the utility function in treatment T0, in (2.2), may be written as

EU(ej) = Uj = (1− pj)u(w0) + pju(w1)− cj − κω(4e); j = L,H,

where κ ≥ 0 is the relative importance of internal moral norms. Thus, in the baseline model in

T0 augmented with internal moral norms, the ICC in (3.1) would be written as ICC : UH >

UL ⇔ 4p∆u + κω(∆e) > ∆c; and this is loosened in the presence of internal norms. Thus,

if internal moral norms are strong enough in the sense that κ > ∆c−4p∆u
ω(∆e) , then the worker

chooses high effort even if the ICC in the absence of internal norms in (3.1) is violated. We

could use the term κω(∆e) in all treatments in our model to indicate the presence of internal

moral norms. However, as argued above, the literature indicates that internal moral norms of

this sort may be weakened under variable wages relative to fixed wages. The simplest way to

capture this channel is through the following restriction on κ. For 0 ≤ κ < κ:

κ =

{
κ if fixed wage
κ if variable wage

.
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Thus, the effort inducing effects of internal moral norms are higher under fixed wages relative

to variable wages.

3.6 A summary of the testable theoretical predictions

Our model predicts the following treatment effects, which essentially constitute our testable

hypotheses in the experiments. Note that in every case, the ICC in the classical principal agent

model is violated for our parameter values, hence, the classical prediction is that we should

observe low effort in all cases.

1. From Proposition 4, we should expect a larger percentage of the subjects to choose the

high effort level (i) in treatments T1N and T1S as compared to treatment T0, and (ii) in

treatment T1S relative to treatment T1N. From Proposition 6, we should expect a larger

percentage of the subjects to choose the high effort level in treatment T2H as compared

to treatment T0. From Proposition 5, an increase in the percentage, x, of the social

group that gives the normative recommendation to choose high effort, should produce an

increase in the percentage of subjects who choose the higher effort level in Treatment 2.

Thus, effort is predicted to be higher in treatment T2H relative to treatment T2L.

2. Economic theory cannot a-priori predict which of the two factors (i) firm culture sup-

ported by guilt-aversion or (ii) external industry wide norms of effort supported by

shame-aversion, plays a stronger role in enhancing effort; see Section 3.3. Hence, one

cannot a-priori predict if effort in treatments T2H, T2L will be higher/lower as compared

to treatments T1N and T1S. However, from Proposition 5, which predicts that effort is

higher in T2H relative to T2L, it is more likely that effort is higher in T2H relative to

T1N (and possibly T1S, if x is high enough).

3. From Proposition 7, the effort level under variable wages is always predicted to be higher

than that under fixed wages.

4. An increase in the size of ∆eL should not decrease the percentage of subjects who choose

the high effort level, eH , in treatments T1N and T1S (Proposition 2) and in treatments

T2L and T2H (Proposition 5). But in the first case the transmission channel is through

the effect of internal firm culture mediated by guilt-aversion, while in the second case

it is through external industry-specific norms mediated by shame-aversion. The relative

quantitative effects are likely to be different, and their relative size is an empirical question.

Changes in ∆eL = eH − eL are predicted to produce no change in effort in the classical

principal-agent model. However, from Section 3.5, we know that the relative effects of ∆eL

on guilt aversion and shame aversion may be muted in cases where extrinsic motivation

crowds out intrinsic motivation (e.g., as in variable wages vs fixed wages or where firm

culture is accompanied by sanctions, as in T1S relative to T1N).
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4 Experimental design

Our lab experiments were conducted in China with 415 students from Nankai University. No

subject participated in the experiment more than once. The identity of subjects stayed anony-

mous and subjects were assured of anonymity of their responses. There were 17 experimental

sessions, and there were 20-30 subjects in each session. The average time taken to complete

the experiment was around 40 minutes, and the subjects earned, on average, 48 Chinese Yuan

(roughly 6.6 US dollars) including the participation fee. All subjects were paid in private after

the experiment. The study was pre-registered; see https://doi.org/10.1257/rct.12110-1.0. All

material payoffs in the experiment are expressed in tokens that are converted into Chinese Yuan

at the end of the experiment at an exchange rate of 1 token = 0.15 Yuan. Additionally, subjects

receive 20 Yuan as a show-up fee for participating in the experiment.

The experimental treatments are in a between-subjects design. In the baseline treatment

(T0), subjects are randomly assigned to either of two roles, firms or workers. One worker is

randomly matched to one firm.16 Following the exact sequence of moves as in our theoretical

model, firms first make one of the following two choices. (i) Offer the contract, which gives

them a positive profit, or (ii) exit the experiment with only the participation fee. If the firm

chooses to exit the experiment, then the workers do not need to make any choices. On the other

hand, if the firm offered the contract, then the workers make one of the following two choices.

(i) Choose the contract that is offered, in which case they also need to choose the effort level,

which is either ‘high’ or ‘low’, or (ii) choose to exit the experiment with their participation fee.

Additionally, to obtain the variation in 4eL = eH − eL to test Propositions 2(iii) and 5(iii), we

fix the high effort level at eH = 8 but use the strategy method to vary the values of low effort

levels, eL = 3, 5, 7, so 4eL ∈ {5, 3, 1}. Thus, the workers make effort choices for each of the

three ‘low’ effort levels, 3, 5, 7. The high effort level of 8 costs cH = 200 tokens, while each of

the low effort levels (3, 5, or 7) costs cL = 100 tokens each because we wished to separately

isolate the effects of guilt-aversion and shame-aversion that depend, partly, on variation in 4eL,

independent of the cost of effort. A high (low) effort level induces the probability of the good

state to be 70% (30%), so pH = 0.7 and pL = 0.3.

The worker’s chosen effort level is only privately observed by the worker and not observed

by the firm (except in treatment T1S). The state of the world, good or bad, is publicly observed

by workers and firms. But workers never know the state-dependent profits of the firm (except

that profits are higher in the good state as compared to the bad state), which ensures that there

are no considerations of other-regarding preferences.

Workers make their effort choices separately under variable wages and fixed wages, which

were run in a counterbalanced order. Under variable wages, workers are paid state-dependent

wages: w1 = 400 tokens in the good state and w0 = 200 tokens in the bad state. Under fixed

wages, and using (3.17), workers are paid a fixed wage, w = 340 tokens, which has the same

16Since we are only interested in the worker’s effort choices, four workers are randomly matched with one firm
and the four workers are totally independent, interact independently with the firm, and have no mutual economic
dependence. Dhami et al. (2023) compared the matching of one firm with four independent workers and that of
one firm with only one worker, and the results are similar. There is no subject deception.
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expected value as the wages under variable wages when pH = 0.7; recall that the firm wishes to

implement only the high effort level.

From (3.4), the ICC is violated in the classical principal-agent model for a risk neutral

worker if w1 < w0 + ∆c
4p . For our parameter values, we have w1 = 400, w0 = 200, 4p = 0.4,

∆c = 100 so w0 + ∆c
4p = 200+ 100

0.4 = 450 > w1 = 400. This, implies that the ICC is also violated

for a risk-averse worker (Proposition 1).

The workers make effort choices only once for the fixed and variable wage case. They are

informed of the outcomes (e.g., realization of the good or bad state of the world) only on

completing their choices in “both” cases (variable and fixed wages). The worker’s income in

tokens is calculated separately in the fixed and variable wage cases after the random outcome of

their effort is known; this also determines the profits of the firm in tokens. After the experiment,

only one case was randomly chosen to pay the subjects. This completes the essential elements

of treatment T0. These elements are repeated in the other treatments (T1N, T1S, T2H, T2L).

We now describe the additional features of these treatments.

Treatment 1 has two sub-treatments, T1N and T1S, which unlike the baseline treatment

T0, make salient the firm culture of high effort, eH , to the workers. The workers in T1N were

informed that “We, the firm subscribes to and takes pride in some core values. One of these

core values is to choose a high effort level equal to 8, as compared to a low effort level that is less

than 8. We expect workers to put in a high effort level, although we do not monitor the effort

of workers, and as such cannot impose any penalties for low effort.” The difference between the

treatments T1S and T1N is that in T1S the worker’s effort choice is observed by the matched

firm and the firm can express disapproval of the choice of a low effort by showing a red thumbs

down sign on the computer screen to the worker for 3 minutes (non-monetary punishment).17

This form of punishment makes treatment T1S comparable to treatments T2L, T2H in which

the relevant social group can disapprove low effort choices of the workers in the presence of

social norms. This allows us to directly compare the relative effects of firm culture mediated by

guilt-aversion (treatment T1S) and social norms mediated by shame aversion (treatments T2H,

T2L).

In treatment T2, the workers are given two signals of normative expectation and the strategy

method is used to make effort choices for each signal. Recall that in treatment T2, x is the

percentage of the social group that gives the normative injunction to undertake higher effort

level; we have x = 52% (subtreatment T2H) and x = 30% (subtreatment T2L). The information

on normative injunctions was conveyed to the workers as follows “x% of your social group

believes that workers OUGHT to put in a high effort of 8.” Workers then make their effort

decisions under the high and low normative signals in the respective treatments T2H and T2L.

Workers also receive the following signal of empirical expectation: “50% of your social group

chose the high effort level of 8 in similar experiments previously”.18 If a worker falls short of

17In contrast to the instructions under T1N, the instructions under T1S specified the following: “The firm can
observe the effort level of the worker. But the firm cannot impose any monetary punishments on the worker for
low effort. Nor can the firm take any legal action against the worker based on this information.” But workers
were informed that the firm in treatment T1S shall express disapproval of low effort level through a red thumbs
down sign for 3 minutes.

18The value of the signal of the empirical expectation (50%) is from the workers’ actual effort choices in T0
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the high effort expectations of their social group, they are sanctioned by the social group with a

probability of 8%.19 Sanctions are non-monetary and take the same form as in treatment T1S

to ensure comparability across treatments (red thumbs down sign on the computer screen to

the worker for 3 minutes).

Table 1: Experimental treatments.

Treatment Information No. of subjects

T0 no signal 100

T1
T1N signal of firm culture 100
T1S signal of firm culture & firm sanctions 100

T2
T2H high signal of social norm & social sanctions 115
T2L low signal of social norm & social sanctions 115

Table 1 gives information on the number of workers in each treatment. There are 100

workers each in treatments T0, T1 and 115 in treatment T2. The same subjects in treatment

T2 play the two subtreatments T2L and T2H in a strategy design because they are identical

in all respects except for the signal of normative expectations, x = 52%, 30%. However, within

treatment T1, different subjects play the two subtreatments T1S and T1N.

The independent variables are as follows (other variables are defined as needed).

Variable wage: Dummy variable that equals 1 for variable wages, and 0 for fixed wages.

Age: Subject’s age.

Male: Dummy variable that equals 1 for male subjects and 0 otherwise.

Business: Dummy variable that equals 1 for business/economics subjects, and 0 otherwise.

Experience: Dummy variable that equals 1 if the subjects have attended similar experiments

before, and 0 otherwise.

Income: Subject’s annual household income.

5 Experimental results

In Section 5.1, we provide the basic descriptive statistics on treatment contrasts without con-

ditioning on the control variables. The analysis with controls is conducted in Section 5.2.

5.1 Unconditional descriptive statistics

5.1.1 Binary treatment contrasts

Figure 1 reports the unconditional treatment differences in the percentage of subjects who chose

the high effort level in each treatment, separated by the variable wage case and the fixed wage

and T1. The high and low signals of normative expectation, 52% and 30%, are from the answers in the post-
experimental survey questions in T0 and T1: “Do you think the workers in similar experiments OUGHT TO
put in a high effort? (Yes/No)”. The source of the normative signals is irrelevant for our theory, so long as
the signals provide credible information from the social group. This particular method was used to avoid the
charge of subject deception that might have arisen from hypothetical experimenter-constructed normative signals,
although those would have allowed us to study a wider range of normative expectations.

19The sanction probability (8%) is from the answers of the post-experimental survey question in T0 and T1:
“If you could observe a worker’s effort to be low in similar experiments, would you disapprove of it? (Yes/No).”
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case; see the panel (a) and (b). Table 2 provides a summary of the unconditional pairwise

treatment differences in Figure 1 in terms of the presence/absence of statistical significance.

Where the differences are not statistically significant, Table 2 reports “no significant difference.”

However, when we introduce controls and interaction effects in probit regressions in Section 5.2,

we find a more nuanced effect of treatment differences in all contrasts considered in Table 2.

(a) Variable wage case

(b) Fixed wage case

Figure 1: Percentages of High Effort Choices.

In both the variable and fixed wage cases, the percentages of high effort choices in T0 are not

significantly different from those in T1N and T1S at all the three low effort levels eL = 3, 5, 7

(two-sided z test, p > 0.1 in all cases). However, the percentage of high effort choices in T1S
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Table 2: Percentage of high effort choices: Pairwise treatment differences.

Treatment contrast Variable wage Fixed wage

T0 vs T1N & T1S no significant difference no significant difference
T0 vs T2H no significant difference T2H>T0 for eL = 3, 5, 7
T0 vs T2L no significant difference no significant difference
T1S vs T1N T1S>T1N for eL = 5, 7 no significant difference
T2H vs T2L T2H>T2L for eL = 3, 5, 7 T2H>T2L for eL = 3, 5, 7

are greater than those in T0 at all the three low effort levels eL = 3, 5, 7 (except for eL = 7 in

the variable wage case): 61% > 53%, 62% > 53% in the variable wage case, and 19% > 18%,

19% > 10%, 20% > 10% in the fixed wage case. Thus, the differences between T0 and T1S

have the predicted sign, but lack statistical significance.

Our model predicts that high effort is more likely in T1S (firm culture with sanctions) than

T1N (firm culture without sanctions). Figure 1 shows that, in the variable wage case, the high

effort percentages in T1S are greater than those in T1N, and significant at eL = 5, 7 (two-sided

z test, p < 0.1). However, in the fixed wage case, these differences are not significant (two-sided

z test, p > 0.1). We examine the potential reasons in our conditional analysis in Section 5.2.

Next, we test the prediction that a high effort is more likely under treatment T2H as com-

pared to the baseline treatment, T0 (Proposition 6). Our high signal of normative expectations,

x = 52%, in treatment T2H, taken from an actual experiment, is relatively moderate, hence, we

probably understate the effects of industry-wide social norms. From Figure 1, in the variable

wage case, the percentage of high effort choices in T2H at all low effort levels (eL = 3, 5, 7) is

greater than that in T0 but the difference is statistically insignificant (two-sided z test, p > 0.1).

On the other hand, in the fixed wage case, the percentage of high effort choices in T2H at all low

effort levels (eL = 3, 5, 7) is significantly greater than that in T0 (one-sided z test, p < 0.05);

and the percentage of high effort choices under weak social norms in treatment T2L is either

more or less than that in T0 but insignificant (two-sided z test, p > 0.05). Thus, relative to

the baseline treatment, social norms enhance effort when the social norms are strong enough

(T2H), but not when social norms are weak (T2L). Furthermore, the contrast between T2H

and T0 attains statistical significance under fixed wages. Effort is not lower under T2H in any

of the cases.

Comparing the percentage of high effort choices in treatments T2H and T2L for different

values of eL in the variable wage case, we get 60% > 35% at eL = 3, 65% > 41% at eL = 5, and

68% > 53% at eL = 7. The corresponding comparisons for the fixed wage case are 35% > 17%

at eL = 3, 35% > 19% at eL = 5, and 35% > 29% at eL = 7. In other words, the percentage

of high effort choices in T2H is significantly higher than that in T2L at each of the three low

effort levels in both the variable and fixed wage cases (one-sided z test, p < 0.05)20. This

confirms our prediction (Proposition 5(iii), Proposition 6). Thus, social norms underpinned by

shame-aversion play an important role in worker’s decisions.

Economic theory cannot predict which of the two emotions, guilt and shame, plays a stronger

20The only insignificant case is the fixed wage case at low effort 7.
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role in enhancing worker’s effort. To answer this question, we examine which treatment (T1 or

T2) has a greater percentage of high effort choices. Let us first compare T1N (firm culture with

no sanctions) with the two treatments T2L and T2H:

(i) In both the fixed and variable wage cases the percentage of high effort choices is significantly

greater in T2H relative to T1N at each value of eL = 3, 5, 7.21

(ii) The percentage of high effort choices is not significantly different between T2L and T1N

at each value of eL = 3, 5, 7 in both the fixed and variable wage cases (two-sided z test, p-

values> 0.1). This is expected because the normative injunction for high effort in treatment

T2L, x = 30%, was “too low”; i.e., the social norm was too weak.

We now compare T1S (firm culture with sanctions) with the two treatments T2L and T2H. In

particular, the differences between variable and fixed wage cases are explained with our more

detailed conditional analysis in Section 5.2.

(i) The percentage of subjects choosing high effort in the fixed wage case is significantly greater

in T2H relative to T1S at each value of eL = 3, 5, 7 (one-sided z test, p < 0.05). There are no

significant differences in the variable wage case. Thus, under fixed wages, when social norms

are relatively strong, shame-aversion plays a stronger role relative to guilt-aversion.

(ii) In the variable wage case, the percentage of subjects choosing high effort is greater in T1S

relative to T2L at each value of eL = 3, 5, 7, and significant at eL = 3, 5 (one-sided z test,

p < 0.01). Hence, when the social norms are weak, guilt-aversion, particularly when it is

heigtened through sanctions by the firm, plays a more important role relative to shame under

variable wages. There are no significant differences in the fixed wage case.

5.1.2 Testing the unconditional effects of effort differences, 4eL

As noted above, our theoretical model predicts that an increase in the size of 4eL = eH − eL
should not decrease the percentage of subjects who choose the high effort level, eH , in treatments

T1N and T1S (Proposition 2) and in treatments T2H, T2L (Proposition 5). Recall that eL ∈
{3, 5, 7} and eH = 8, thus 4eL ∈ {1, 3, 5}.

Table 3 calculates the frequencies and proportions of workers who chose high effort level

eH at all three levels of 4eL (the 3rd column titled eH); chose low effort level eL at all three

levels of 4eL (the 4th column titled eL); switched once from eH to eL for one of 4eL ∈ {1, 3, 5}
(the 5th column titled eH → eL); switched once from eL to eH for one of 4eL ∈ {1, 3, 5} (6th

column titled eL → eH); and all the other cases where the effort switched back and forth with

no clear pattern as we varied 4eL ∈ {1, 3, 5} (7th column titled Others). The switching point

in the 5th, 6th, and 7th columns could be at 4eL = 3 or 4eL = 5 and varied from subject to

subject.

Since the ICC is designed to fail in all cases in our experiment, the classical principal-agent

model predicts that 100% of the choices should be in the 4th column, where workers choose the

low effort eL at all levels of 4eL. Strict conformity with the classical model under variables

wages ranges from 22% to 37% and under fixed wages it ranges from 52% to 79% depending on

21The only insignificant case is the variable wage case at eL = 7, (two-sided z test, p-values> 0.1). But its
direction is consistent that the percentage of high effort choices is greater in T2H relative to T1N.
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Table 3: Effort choices.

Treatment eH eL eH → eL eL → eH Others

T0
Variable

38%
(30/79)

27%
(21/79)

20%
(16/79)

11%
(9/79)

4%
(3/79)

Fixed
7%

(5/72)
79%

(57/72)
3%

(2/72)
8%

(6/72)
3%

(2/72)

T1N
Variable

36%
(29/80)

28%
(22/80)

26%
(21/80)

10%
(8/80)

0%
(0/80)

Fixed
10%

(7/69)
71%

(49/69)
12%

(8/69)
7%

(5/69)
0%

(0/69)

T1S
Variable

41%
(32/79)

24%
(19/79)

15%
(12/79)

19%
(15/79)

1%
(1/79)

Fixed
9%

(7/80)
69%

(55/80)
11%

(9/80)
10%

(8/80)
1%

(1/80)

T2H
Variable

48%
(44/91)

22%
(20/91)

18%
(16/91)

10%
(9/91)

2%
(2/91)

Fixed
21%

(18/84)
52%

(44/84)
13%

(11/84)
14%

(11/84)
0%

(0/84)

T2L
Variable

26%
(24/91)

37%
(34/91)

24%
(22/91)

8%
(6/91)

5%
(5/91)

Fixed
7%

(6/84)
62%

(52/84)
20%

(17/84)
9%

(7/84)
2%

(2/84)

the treatment.22

The percentage of all eH choices in column 3 might not appear to be too high (although

under variable wages nearly 40% of workers on average choose high effort). However, these

choices must be seen in the context that the ICC fails. Yet, the treatment contrasts and results

based on probit analyses of effort choice give us important information about human behavior

in this class of models. For the case of variable wages, and with the exception of treatment

T2L where social norms are weak, the percentage of workers choosing eH , for all values of 4eL,

rather than eL is relatively higher (compare the 3rd and 4th columns).

In the baseline treatment, T0, in the absence of firm culture and social norms, 27% of the

workers in the variable wage case and 79% in the fixed wage case always choose the low effort;

the rest violate the predictions of the classical principal-agent model and 38% of the subjects

in the variable wage case always choose the high effort. What accounts for the choice of high

effort in treatment T0? There are two potential explanations.

(1) As argued in Remark 1 and Section 3.5, a subset of the workers might have internal moral

norms of high effort that do not require an external disciplining device (Bicchieri, 2006; Elster,

2011). This is also related to the idea of intrinsic motivation (Bénabou and Tirole, 2003) and

choosing the action that is perceived to be morally correct (Gintis, 2017; Cappelen et al., 2023).

(2) Conditional reciprocity, as in gift exchange games, that motivates workers to reciprocate

22In any column where subjects choose the high effort for at least one value of 4eL ∈ {1, 3, 5} is not strictly
consistent with the classical predictions.
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the gift of a high wage by exerting higher effort.23

In Table 3, an average of 9.6% of the workers in the fixed wage case and 11.2% in the variable

wage case switched from low effort to high effort as 4eL increases. The behavior of these

workers is consistent with our predictions (Proposition 2(iii), Proposition 5(iii)). However, the

behavior of workers who switch from high to low effort as 4eL increases is puzzling, particularly

since all levels of low effort, eL ∈ {3, 5, 7}, have an identical cost of effort. We offer two

potential explanations. (i) Subject miscalculation and error where subjects mistakenly use real

life experiences that associate low effort with lower cost of effort. By contrast, in our experiments

all low levels of effort, eL ∈ {3, 5, 7} , have an identical effort cost of 100 tokens, which might

have been counter-intuitive to some subjects. (ii) As the gap4eL increases and the firm asks for

a high effort level of eH , some worker’s might be aversive to control and view it as a reduction

in autonomy (Deci and Ryan, 1985; Ryan and Deci, 2000; Falk and Kosfeld, 2006). Our data

cannot distinguish between these alternative explanations.

Consider a comparison between the variable and fixed wage cases in the treatments T1N,

T1S, T2H, and T2L. Relatively more workers in the variable wage case exert high effort and

relatively more workers exert low effort in the fixed wage case; this is consistent with Proposition

7. These results are also consistent with the literature that workers exert higher effort under

variable wages than fixed wages, although the ICC is not violated in this literature (Eriksson

and Villeval, 2008; Lazear, 2000; Paarsch and Shearer, 2000).

Table 3 also shows that more workers exerted high effort at all three values of 4eL = 1, 3, 5

in treatment T2H as compared to T2L.

5.2 Determinants of the probability of high effort choices

We separate the analysis into the effects of firm culture (treatments T1N, T1S; Table 4) and

social norm (treatments T2H, T2L; Table 5).

5.2.1 Comparing treatments T0 and T1 (firm culture)

Model 1 of Table 4 contrasts treatments T0 and T1S, while Model 2 contrasts treatments

T0 and T1N. The dummy variable Treatment equals 1 if the data is from T1S (Model 1) or

T1N (Model 2), and 0 if from T0. Table 4 shows the marginal average effects of the Probit

models, i.e., the change in the probability that a worker chooses high effort level, when the

corresponding independent variable changes by 1 unit. Model 1 and Model 2 are both clustered

on experimental sessions.

We now study several comparative static effects, denoting the marginal effects from probit

regressions by ∆P (eH | S), where S is the set of conditions under which we study the marginal

effect. Denote the variable wage case by V and the fixed wage case with F (these two cases

correspond to setting “Variable wage” in Table 4 equal to 1 and 0 respectively). We use the

same terminology in Section 5.2.2 below.

23We have not formally modeled conditional reciprocity using models of psychological game theory, but this
motive is well understood and documented (Dhami, 2020, Vo. 4; Battigalli and Dufwenberg, 2022).
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Table 4: Probability of high effort choices w/o firm culture.

Dependent variable Probability of high effort choices

Probit Model 1 Model 2

Treatment
0.05*
[0.028]

0.18*
[0.106]

Variable wage
0.53***
[0.063]

0.52***
[0.060]

4eL
0.02**
[0.010]

0.02**
[0.010]

Treatment×Variable wage
-0.07***
[0.024]

-0.18
[0.115]

Variable wage×4eL
-0.04***
[0.005]

-0.04***
[0.005]

Treatment×4eL
0.02***
[0.005]

-0.04***
[0.014]

Treatment×Variable wage×4eL
-0.01**
[0.004]

0.03***
[0.008]

Age
0.02**
[0.007]

0.01
[0.008]

Male
0.01

[0.071]
-0.01

[0.048]

Income
-0.02*
[0.013]

-0.00
[0.020]

Business
0.03

[0.026]
-0.01

[0.044]

Experience
-0.06

[0.052]
0.03

[0.041]

Data T0 vs T1S T0 vs T1N
No. of Obs. 924 891

Notes: The standard errors (clustered on sessions) are in the brackets. *
p < 0.1; ** p < 0.05; *** p < 0.01.
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1. Keeping the treatments fixed at T1S and T1N, we wish to examine the relative effect of

variable wages (V) and fixed wages (F) in each treatment (Model 1):

∆P (eH | T1S, V )−∆P (eH | T1S, F ) = 0.53− 0.07− 0.04− 0.01 = 0.41.

Thus, in treatment T1S the probability of high effort is 41% higher under variable wages

relative to fixed wages. The corresponding difference in (i) treatment T1N is 33% higher

(∆P (eH | T1N,V ) −∆P (eH | T1N,F ) = 0.33), and (ii) treatment T0 is 49% higher in

Model 1 (∆P (eH | T0, V )−∆P (eH | T0, F ) = 0.53− 0.04 = 0.49).

Thus, variable wages enhance effort relative to fixed wages, as predicted (Proposition 7).

Within each treatment, the classical insurance versus incentives tradeoff plays an impor-

tant role in explaining why effort is higher under variable wages rather than fixed wages.

Variable wages provide better incentives for high effort. But the classical framework can-

not explain the effects in (2) and (3) below.

2. Keeping fixed the type of wage, variable wage (V) or fixed wage (F), consider the treatment

differences T1S–T0 and T1N–T0 for the marginal probability of high effort.

∆P (eH | T1S, V )−∆P (eH | T0, V ) = 0.05− 0.07 + 0.02− 0.01 = −0.01. (5.1)

∆P (eH | T1S, F )−∆P (eH | T0, F ) = 0.05 + 0.02 = 0.07. (5.2)

From (5.1), there is virtually no treatment difference between T1S (firm culture with

sanctions) and T0 in the variable wage case. However, from (5.2), in the fixed wage case,

higher effort is 7% more likely under treatment T1S relative to T0. By contrast, under

variable wages, simple calculations show that the treatment difference between T1N (firm

culture with no sanctions) and T0 is identical but under fixed wages, it increases to 14%.24

Why do we observe higher treatment differences between T1S and T0 (and T1N and T0)

for the fixed wage case but not the variable wage case. The crowding-out effect of intrinsic

motivation (Section 3.5) is likely to apply to two different dimensions in our model.

(a) We expect guilt-aversion that enhances high effort in treatment T1 (firm culture),

to apply to a greater extent under fixed wages relative to variable wages. Extrinsic mo-

tivation (in the form of variable wages, relative to fixed wages) can crowd out intrinsic

motivation, of which guilt-aversion is an important component (Gneezy and Rustichini,

2000; Bénabou and Tirole, 2003). This potentially explains the treatment differences

between T1S and T0 in (5.1) and (5.2) (7% > −1%) and also the treatment differences

between T1N and T0 (14% > −1%).

(b) In treatment T1S, crowding-out of guilt aversion is likely to be stronger in the presence

of sanctions by the firms on workers (which is potentially interpreted as hostile intent on

the part of the firm by the workers) relative to treatment T1N where no sanctions are

imposed. Recall from (3.4) that the absolute level of guilt aversion is assumed to be

higher under T1S relative to T1N, λT1N < λT1S , and this explains the treatment differ-

ences between T1N and T1S. However, our data is consistent with the following further

24We have: ∆P (eH | T1N,V )−∆P (eH | T0, V ) = −0.01 and ∆P (eH | T1N,F )−∆P (eH | T0, F ) = 0.14.
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interpretation that is implied by our informal discussion on crowding-out of intrinsic mo-

tivation in Section 3.5. On account of the crowding out effect, the gap λT1S − λT1N is

relatively smaller under variable wages, relative to fixed wages. Hence, under fixed wages,

the treatment effects are stronger in T1N vs T0 relative to T1S vs T0 (14% > 7%). We

present more supportive evidence in the next point.

3. Consider the effects of 4eL on the probability of high effort. We observe a relatively

small direct marginal effect of 4eL on the probability of high effort, about 2% higher

effort on average in both models in Table 4 as 4eL increases. This prompts the following

interpretation. From (3.6), when workers choose the low effort, eL, they experience guilt

aversion given by λkφ (∆e), where φ′ ≥ 0, φ(0) = 0, and k is an index for the two

subtreatments T1S and T1N. The small direct effects of 4e suggest that the function φ

is relatively flat (φ′ ≈ 0), and that subjects largely experience a fixed amount of guilt,

λk, from violating firm culture. In other words, the data suggests that λk is a good

approximation to λkφ (∆e) in the objective function of the worker, (3.6).

As noted in Section 3.5, in the presence of variable wages (as compared to fixed wages)

external moral norms of firm culture might crowd-out internal moral norms. We note

that the interaction ‘Treatment × Variable wage × 4eL’ is negative in both models and

it is statistically significant for Model 1. Thus, in the presence of firm sanctions and

variable wages, an increase in 4eL produces a lower effect on the probability of high effort

in treatment T1S relative to T0. Thus, it appears that incentives in the form of firm

sanctions and variable wages diminish the guilt-response to an increase in 4eL. This

supports the argument made in 2b in the previous point.

5.2.2 Comparing treatments T0 and T2 (social norms)

In this section, we compare the probability of high effort choices in treatments T0 and T2L,

T2H using a Probit model to determine the marginal effect of social norms. Model 1 in Table 5

uses the data of the workers from treatments T0 and T2L, while Model 2 uses the data of the

workers from treatments T0 and T2H. The dummy variable Norm equals 1 if the data is from

T2L (Model 1) or T2H (Model 2), and 0 if the data is from T0. Both models are clustered on

experimental sessions.

In Table 5, the marginal effect of the variable ‘Norm’ is insignificant in Model 1, but signifi-

cantly positive in Model 2, otherwise the results in the two models are similar.25 Our discussion

below parallels the one in Section 5.2.1, so our explanations will be brief.

1. Keeping the treatments fixed at T2L and T2H, we wish to examine the effect of variable

wages (V) versus fixed wages (F):

∆P (eH | T2H,V )−∆P (eH | T2H,F ) = 0.51− 0.17− 0.03 = 0.31.

25Recall that our weak social norms in T2L are relatively weak (x = 30%) and our strong social norms in
T2H are reasonably moderate (x = 52%). It would have been interesting to consider experimenter-generated
hypothetical values of x such as x = 50%, 75%, 90%. However, that might have led to charges of subject deception
by experimental purists who might have argued that these are not “actual” value.
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Table 5: Probability of high effort choices w/o high or low social norm.

Dependent variable Probability of high effort choices

Probit Model 1 Model 2

Norm
0.34

[0.256]
0.24***
[0.069]

Variable wage
0.46***
[0.062]

0.51***
[0.064]

4eL
-0.01

[0.013]
0.01

[0.007]

Norm×Variable wage
-0.21***
[0.075]

-0.17*
[0.087]

Variable wage×4eL
-0.02*
[0.009]

-0.03***
[0.010]

Age
0.02

[0.009]
0.01

[0.011]

Male
-0.06

[0.046]
-0.07

[0.073]

Income
-0.01

[0.013]
0.01

[0.018]

Business
0.04

[0.034]
0.05

[0.054]

Experience
0.01

[0.063]
-0.04

[0.063]

Data T0 & T2L T0 & T2H
No. of Obs. 972 972

Notes: The standard errors (clustered on sessions) are in the
brackets. * p < 0.1; ** p < 0.05; *** p < 0.01.
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∆P (eH | T2L, V )−∆P (eH | T2L,F ) = 0.46− 0.21− 0.02 = 0.23.

Thus, within each treatment, there is a significant increase in the probability of choosing

high effort under variable wages as compared to fixed wages, respectively 31% and 23%

in treatments T1H and T1L, which is consistent with Proposition 7). Thus, the incentive

effects are powerful. However, the marginal effects of the change from fixed to variable

wages are stronger under higher social norms, by 8% (31% − 23%). The explanation is

along the same lines as discussed in the previous section, Section 5.2.1.

2. Keeping fixed the type of wage, variable wage (V) or fixed wage (F), we now wish to

study the treatment differences between treatments T2H and T2L relative to treatment

T0. In particular, the treatment differences under T2H and T0 (Model 2) under variable

and fixed wages, respectively, are as follows:

∆P (eH | T2H,V )−∆P (eH | T0, V ) = 0.24− 0.17 = 0.07.

∆P (eH | T2H,F )−∆P (eH | T0, F ) = 0.24.

There is a 7% higher probability of high effort in T2H relative to T0 under variable wages,

and a 24% higher probability under fixed wages. For treatment T2L, the corresponding

figures are 13% and 34%.26 Thus, as compared to the baseline treatment T0, social norms

enhance effort to a relatively greater extent under fixed wages, as compared to variable

wage. It would appear to follow that steeper incentives, in the form of variable wages,

partially crowd out “intrinsic motivation” relative to fixed wages. This is an extension

of the earlier findings in Section 5.2.1 where incentives crowd out “internal motivation.”

The observed treatment effects between T0 and T2 in the fixed and variable wage cases

confirm the classical finding that subjects experience shame from violating social norms,

or that they are programmed to conform to normative injunctions (Bicchieri, 2006; Gintis,

2017).

3. In each of the two treatments, the direct marginal effects of 4e are relatively small (of

the order of 1%). This result is identical to that in Section 5.2.1, and the explanation

is similar. Recall that our shame aversion term, given in (3.12), from choosing the low

effort is µ(x)s(eL) such that s(eL) = ψ (4e), where ψ′ ≥ 0, ψ(0) = 0. The relatively small

marginal effects of 4e suggest that the function ψ is relatively flat (ψ′ ≈ 0), so subjects

experience a fixed amount of shame, µ(x), from violating the social norm, irrespective of

the extent of the transgression (at least for the magnitudes of transgressions considered

in our experiments).

The negative sign and significance of the interaction term Variable wage and 4e lends

further weight to the crowding-out of intrinsic motivation in the presence of variable wages.

5.3 Order effect and proportions of subjects exiting the experiment

The variable wage and fixed wage cases are run in a counterbalanced order in our experiments,

for each subject. The effort choices at the three levels of low effort in each treatment are

26∆P (eH | T2L, V )−∆P (eH | T0, V ) = 0.34− 0.21 = 0.13 and P (eH | T2L,F )−∆P (eH | T0, F ) = 0.34
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not significantly different across the two orders of games (Mann-Whitney test, p-value> 0.05).

The only significantly different effort choices are at eL = 7 in T2L (Mann-Whitney test, p-

value= 0.027).

Recall that firms and workers in our experiments have an option of offering/accepting the

given contract or exiting the experiment with the participation fee. The main findings are as

follows. (i) In the variable wage case, there are almost no firms or workers who chose to exit the

experiment. (ii) In the fixed wage case, there are more firms and workers (around 10%) who

exit the experiment (in T0, T1N, T1S, T2H, and T2L) but there are little treatment differences.

More details can be found in the appendix.

6 Conclusions

The incentive compatibility condition (ICC) plays a central role in economics and it is taken as

an article of faith. We agree with the importance of the ICC but call for an enrichment of the

ICC to take account of psychological and social motivations. Based on extensive evidence, we

argue for at least two extensions: (i) Firm culture or internal firm norms, and (ii) industry wide

social norms or external firm norms in influencing behavior. We argue that compliance with

firm culture is underpinned by guilt-aversion and compliance with social norms is underpinned

by shame aversion. There is interest in determining the relative importance of internal and

external firm norms. We consider a simple principal-agent relationship with one firm and one

worker but moral hazard in effort.

In all cases considered in our model, the ICC fails. Thus, the classical principal-agent model

predicts that all workers must choose the low effort level. Compliance with this prediction is

better under fixed wages but it is relatively poor under variable wages with less than 30% of

the workers conforming. We show that firm culture produces higher effort when firms can also

impose non-monetary sanctions, such as disapproval, even if effort is not verifiable to a third

party. External social norms are effective when the normative injunction is stronger relative

to when it is weaker. Firm culture is more effective than weak external social norms, but

strong external social norms are more effective than firm culture. The precise results depend

on whether we consider variable or fixed wages. Our data shows that extrinsic motivation in

the form of variable wages (relative to fixed wages) crowds out intrinsic motivation arising from

internal moral norms of high effort.

7 Appendix

7.1 Proofs of Propositions

Proof of Proposition 1: Suppose that (3.3) holds. By definition ∆u = u(w1)− u(w0). Taking a

second order Taylor series approximation of u(w1) around u(w0), we get

u(w1) ≈ u(w0) + u′(w0)∆w +
1

2
u′′(w0)∆w2.

⇒ ∆u = u(w1)− u(w0) ≈ u′(w0)∆w

[
1− 1

2
RA∆w

]
, (7.1)
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where RA = −u′′(w0)
u′(w0) is the coefficient of absolute risk aversion. From (3.3) and (7.1), the ICC

is violated for a risk averse individual if

u′(w0)∆w

[
1− 1

2
RA∆w

]
<

∆c

4p
. (7.2)

For a risk neutral individual, RA = 0. Thus, the corresponding condition for the violation of

the ICC for a risk neutral individual is

u′(w0)∆w <
∆c

4p
. (7.3)

Clearly if (7.3) holds, i.e., ICC is violated for a risk neutral worker then (7.2) also holds, i.e.,

ICC is violated for a risk averse worker; but the converse is false. This method of proof applies

to all the treatments in our paper. �

Proof of Proposition 2: (i) Follows directly from the restriction w1 < a1 and (3.4).

(ii) Since a2 < w1, we get from (3.10) that the ICC holds under guilt-aversion.

(iii) From (3.10), we get

a2 < w1 < a1 ⇔ a1 −
λkφ (∆e)

4p
< w1 < a1. (7.4)

As λk increases, or as 4p decreases, the left hand side of the interval becomes strictly smaller.

The left hand side of the interval also becomes strictly smaller as ∆eL increases if φ′ > 0 and

stays unchanged with a change in ∆eL if φ′ = 0. Thus, the range of values for which the

condition a2 < w1 < a1 holds (so the ICC holds in treatment T1 but not in T0) is increasing in

λk, ∆eL and decreasing in 4p. �
Proof of Proposition 3: When the ICC is violated for risk neutral workers in treatment T1

(see (3.10)), the proof of Proposition 1 can be used to show that the ICC is also violated for

risk averse workers in treatment T1 and ∆u < w1 − w0, so

∆u <
∆c− λkφ (∆e)

4p
. (7.5)

Suppose that (7.5) does not hold. We can now choose values of w0, w1 and the other parameters

of the model such that
∆c− λkφ (∆e)

4p
< ∆u <

∆c

4p
. (7.6)

If (7.6) holds, then the worker chooses low effort in treatment T0 and high effort in treatments

T1N, T1S. This result is qualitatively identical to Proposition 2(i),(ii). Finally, a qualitatively

similar result to Proposition 2(iii) arises because the LHS of (7.6) is decreasing in λk and ∆e.

�

Proof of Proposition 4: Under the parameter restrictions in Proposition 2, even when the

ICC is violated in treatment T0, it is not violated in T1, hence making it more likely that effort

is higher in T1 relative to T0. From Proposition 2(iii), the ICC under guilt aversion, a2 < w1,

is more likely to be satisfied when the value of the guilt-aversion parameter λ is higher. From

(3.7), λT1N < λT1S , hence this implies that the higher effort level is more likely in treatment

T1S relative to treatment T1N. �
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Proof of Proposition 5: (i) Follows directly from the restriction w1 < a1 and (3.4).

(ii) Since a3 < w1, we get from (3.14), (3.15) that the ICC holds under shame-aversion.

(iii) From (3.15), we get

a3 < w1 < a1 ⇔ a1 −
µ(x)ψ(∆eL)

4p
< w1 < a1. (7.7)

As x increases, or as 4p decreases, the left hand side of the inequality becomes strictly smaller

because µ′ > 0; and strictly smaller following an increase in ∆eL if ψ′ > 0. Thus, the range

of values for which the condition a3 < w1 < a1 holds is increasing in x, ∆eL and decreasing in

4p. �
Proof of Proposition 6: (i) Part (i) of the proof is analogous to the proof of Proposition 4,

hence, it is omitted (ii) This follows directly from the result in Proposition 5(iii) which shows

that in the presence of social norms, high effort is more likely when x is higher. �

Proof of Proposition 7: Recall that from (3.17), we chose the fixed wage w = (1− pH)w0 +

pHw1 that leaves unchanged the decisions of the firm.

(i) From (3.1), and using ∆uF = 0, the ICC never holds in the classical principal-agent

problems in T0 because it requires 0 > ∆c > 0. which is impossible. Since workers are fully

insured, they choose the lowest effort.

(ii) Consider now treatments T1N, T1S. From (3.8), the ICC holds under variable wages if

∆uV > ∆c−λkφ(∆e)
4p ; k ∈ {T1N,T1S} and under fixed wages if ∆uF = 0 > ∆c−λkφ(∆e)

4p . Thus,

the ICC always holds under variable wages if it holds under fixed wages. But the converse is

false. When 0 < ∆c−λkφ(∆e)
4p ⇔ λk <

∆c
φ(∆e) the ICC does not hold under fixed wages and the

worker chooses low effort. But if ∆uV > ∆c−λkφ(∆e)
4p ⇔ λk >

∆c−∆uV4p
φ(∆e) the worker chooses

high effort under variable wages. Thus, if λk ∈
(

∆c−λkφ(∆e)
4p , ∆c

φ(∆e)

)
the worker chooses high

effort under variable wages and low effort under fixed wages. Thus, the worker never chooses

lower effort under variable wages as compared to fixed wages in treatments T1N and T1S.

(iii) Proceeding as in the proof of (ii), if the ICC holds under fixed wages it always holds

under variable wages. If the shame-aversion parameter µ(x) ∈
(

∆c−∆uV4p
ψ(∆eL) , ∆c

ψ(∆eL)

)
, then the

worker chooses high effort under variable wages but low effort under fixed wages. Otherwise

for any other level of the shame-aversion parameter it is never the case that the worker chooses

low effort under variable wages if they choose high effort under fixed wages. Hence, the worker

never chooses lower effort under variable wages in treatments T2H and T2L. �

7.2 Proportions of subjects exiting the experiment

In T0, 0%(= 0/20) firms in the variable wage case and 10%(= 2/20) firms in the fixed wage

case exited the experiment, and the two proportions are not significantly different (two-sided

z test, p > 0.1). In T0, 1.25%(= 1/80) workers in the variable wage case and 10%(= 8/80)

workers in the fixed wage case exited the experiment, and the two proportions are significantly

different (one-sided z test, p < 0.05). Similarly, in T1N, 0%(= 0/20) firms in the variable

wage case and 10%(= 2/20) firms in the fixed wage case exited the experiment, and the two

proportions are not significantly different (two-sided z test, p > 0.1). In T1N, 0%(= 0/80)

workers in the variable wage case and 12.5%(= 10/80) workers in the fixed wage case exited the
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experiment, and the two proportions are significantly different (one-sided z test, p < 0.05). In

T1S, 0%(= 0/20) firms in the variable wage case and the fixed wage case exited the experiment.

In T1S, 1.25%(= 1/80) workers in the variable wage case and 0%(= 0/80) workers in the fixed

wage case exited the experiment, and the two proportions are not significantly different (one-

sided z test, p > 0.1). In T2, 0%(= 0/23) firms in the variable wage case and 8.7%(= 2/23)

firms in the fixed wage case exited the experiment, and the two proportions are not significantly

different (two-sided z test, p > 0.1). In T2, 1.1%(= 1/92) workers in the variable wage case and

8.7%(= 8/92) workers in the fixed wage case exited the experiment, and the two proportions

are significantly different (one-sided z test, p < 0.05).
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