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The Effects of Incentives, Social Norms, 

and Employees’ Values on Work 

Performance

Abstract

This agent-based model contributes to a theory of corporate culture in which company performance and 

employees’ behaviour result from the interaction between financial incentives, motivational factors and 

endogenous social norms. Employees’ personal values are the main drivers of behaviour. They shape 

agents’ decisions about how much of their working time to devote to individual tasks, cooperative, and 

shirking activities. The model incorporates two aspects of the management style, analysed both in isolation 

and combination: (i) monitoring efforts affecting intrinsic motivation, i.e. the firm is either trusting 

or controlling, and (ii) remuneration schemes affecting extrinsic motivation, i.e. individual or group 

rewards. The simulations show that financial incentives can (i) lead to inefficient levels of cooperation, 

and (ii) reinforce value-driven behaviours, amplified by emergent social norms. The company achieves 

the highest output with a flat wage and a trusting management. Employees that value self-direction 

highly are pivotal, since they are strongly (de-)motivated by the management style.
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1. Introduction

Keeping a company’s employees motivated to work on their assigned tasks is arguably one of the key

goals of management. Economists traditionally assume that financial incentives are effective in exerting

a desired influence on people’s behaviour. There is an extensive literature on the effects and the design

of rewards schemes at the workplace (Milkovich et al., 2010). While economists tend to believe that

performance-related rewards typically improve employees’ performance (Gerhart, 2017), researchers with

a psychological background are more sceptical and believe that financial incentives can backfire, for instance

if they conflict with employees’ desire for autonomy (Kuvaas, 2018). Psychologists argue that in many

situations people are intrinsically motivated and that financial incentives can have adverse effects on desired

behaviours, by crowding out internal motivation (Kohn, 1993; Kuvaas, 2018; Kuvaas et al., 2020). However,

the dichotomy of incentives vs. intrinsic motivation is probably a too simplistic view on behaviour in

the workplace, since both factors refer to individual agents in isolation. For a complete understanding

of employee behaviour (and human behaviour in general), social interactions should be taken into account.

Organisational culture is another important element impacting employees’ efforts and performance (Graham

et al., 2016). Employees follow social norms about appropriate behaviour that operate through informational

and normative social influence (Chatman and O’Reilly, 2016). So far, the interaction between monetary

incentives, intrinsic motivation and social norms and their joint effect on employee behaviour has received

little attention.

This paper presents a theoretical agent-based model that treats monetary incentives, motivational factors

and endogenous social norms as joint determinants of employees’ work effort and the resulting company

performance. We use the model to answer the question of how incentives set by different remuneration

systems affect shirking and cooperative behaviour in different organisational cultures. In particular, we

compare the effects of a uniform payment scheme with identical salaries for all employees, an individual

reward scheme with personal performance-related incentives and a collective reward scheme, in which

incentives depend on group performance. A company’s management can partly influence the organisational

culture, e.g. by monitoring employees, but culture also evolves endogenously by employees’ perception of

what constitutes normal behaviour. The paper fills a gap in the research literature, since the influence

of corporate culture and remuneration are usually treated in separate strands of the literature. Chatman

and O’Reilly (2016) call for the development of a theory of corporate culture that explains how culture

affects company performance and how it interacts with elements of organisational structure such as the

remuneration system. Huck et al. (2012) present a model with homogeneous utility-maximising agents in

which there is an interplay between economic incentives and social norms in firms. Our model contributes

to such a theory in a different way. In contrast to Huck et al. (2012), we do not assume that all workers

are identical, but that they differ in their personal values which leads to different behaviours. Since an

equilibrium model with heterogeneous agents would be intractable, we use an agent-based model.

The starting point of our analysis is the assumption that human behaviour is guided by social norms

to a considerable extent. Elsenbroich and Gilbert (2014) argue that in fact most human behaviour is

governed by social, moral or legal norms. They define social norms as rules of conduct derived from social

behavioural expectations. The source of moral rules are moral values such as honesty, fairness, respect or

responsibility. Since Deutsch and Gerard (1955), it is common to distinguish descriptive norms, exerting

informational social influence, and injunctive norms, having normative social influence. While injunctive

norms express the (subjective) expectations of others regarding one’s own behaviour, descriptive norms

2



describe the "normal" behaviour of the group, i.e. what is actually done on average. We use the concept of

descriptive norms and model it as the observed average behaviour of other employees. Since norms depend

on actual behaviour, they can change over time such that a part of the corporate culture is endogenous.

A theory of corporate behaviour and performance based on culture, external incentives and intrinsic

motivation must allow individuals to deviate from the social norms and explain why and how this happens.

We postulate that the responsiveness to external incentives and the compliance with social norms depend

on the individuals’ values. In particular, we assume that employees differ in their values according to the

well-established theory of personal values of Schwartz (1992, 1994, 2006); Schwartz et al. (1999). According

to Schwartz (1992), basic values are trans-situational goals, varying in importance, that serve as guiding

principles in the life of a person or group. Since the theory postulates that individuals prioritise the values

differently, we assume that agents can be classified into four types: an ST-type (self-transcendent), an O-type

(open to change), an SE-type (self-enhancing) and a C-type (conserving). These types differ in how they

respond to monetary incentives, how much their behaviour is self- or norm-guided and how cooperative they

are.

Company performance of course depends not only on the individual effort of each employee, but also on

how much employees cooperate with each other. While the degree to which the output of a firm depends

on cooperation differs across industries, there are very few production processes that do not require some

direct collaboration of co-workers. From the perspective of a company’s management, everyone in a work

environment is expected to dutifully accomplish their assigned tasks within their working hours. In reality,

however, there is little doubt that people often prefer leisure over work activities, i.e. the extent of mustered

effort will settle on a submaximum level (Antosz et al., 2020) with up to 86% of employees self-reporting

shirking behaviour in a recent survey (YouGov, 2019). Shirking at work covers the active decision to be

unproductive (Jones, 1984) and can manifest itself in a variety of forms like checking personal emails and

social media or prolonged chatting with coworkers about topics unrelated to work. Furthermore, employees

may not be willing to collaborate sufficiently with their colleagues, either because they do not like working

together with others or because they believe to have a strategic career advantage if they work on their own.

Companies hence want to influence their employees’ behaviour such that they do not shirk and collaborate

sufficiently.

One way to reduce shirking is to give employees precise instructions for their behaviour and to monitor

their actions closely. In our model, we describe this as a controlling environment in contrast to a trusting

environment, in which the management does not prescribe in detail how the employees are expected to

perform their work assignments. The other conventional instrument of preventing shirking and fostering

collaboration is to install performance-based remuneration schemes with either individual or group rewards.

While both types of schemes are expected to reduce shirking, the degree of collaboration might depend on

whether rewards are paid for individual or group performance.

The outline of this paper is as follows. Section 2 presents the model, i.e. the methodology, the

environment and agents’ behavioural rules. Section 3 explains the simulations and the main results of

the model and the last section concludes.
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2. Model

Our theory relies strongly on the assumption that agents are heterogeneous with regard to their most

important values. Furthermore, there is a feedback mechanism between agents’ behaviour and social norms,

which leads to a co-evolution of norms and behaviour over time. For these reasons, we develop an agent-based

model which is the best way to incorporate heterogeneity and to analyse these co-evolutionary dynamics.

2.1. Production technology

There are N employees in the company. They are all identical in terms of their productivity and skills,

but differ in terms of their values, which will be discussed in the next subsection. Every employee i has

a daily time budget τ that can be allocated to three distinct activities: working on individual tasks tip,

collaborating with others tic and shirking tis, resulting in the following time restriction for all employees1:

τ = tip + tic + tis. The output of employee i is given by a function of the Cobb-Douglas type and depends

on the time devoted to the employee’s own work, tip, and the average time other team members devote to

cooperation, t̄jc.

Oi = t1−κ
ip ∗ t̄κjc (1)

Equation 1 can be interpreted as an individual production function that relates the output of a single

employee to the labour input. The parameter κ measures the degree to which the output of employees

depends on the support of their co-workers, which is called task interdependence (Kiggundu, 1981). In

principle, κ could depend on the specific job characteristics of each employee within the company. For

simplicity, we assume that all jobs are similar such that κ is identical for all agents. Task interdependence

generates a need for collaboration. The average time of the co-workers of i devoted to collaboration is

t̄jc =
1

(N − 1)

∑

j 6=i

tjc (2)

Time that an employee spends on shirking is not productive, therefore it does not contribute to output

(see equation 1).

2.2. Agent behaviour based on social norms

A key assumption of our model is that agents’ behaviour is anchored by the social norms of the

relevant peer group, which is the company’s workforce in our case. We explicitly do not want to use a

utility-maximising framework, because we consider such a setting as highly unrealistic for the behaviour we

want to model. According to Kahneman (2011), behavioural research suggests that human thinking can

be described by two different modes. System-1 thinking is fast, effortless, emotional and unconscious. In

contrast, system-2 thinking, which corresponds to rational maximisation behaviour, is slow, requires active

effort and must be activated consciously. We argue that the organisation of daily activities is mostly guided

by system-1 thinking, once an agent has developed a certain routine. Since system-2 thinking requires effort

and cognitive resources are limited, humans economise on the use of cognitive resources and apply system-2

thinking only when it pays off doing so or when they are forced. Following social norms of behaviour is an

1For notational convenience, we do not use a time index for each period. All variables are updated each period, which

corresponds to a working day.
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effective way of organising our daily life and economising on scarce cognitive resources. In a work context,

this reasoning suggests that agents reserve system-2 thinking for their job tasks, but use system-1 thinking

for the allocation of their daily working time. As a consequence, we assume that the time allocation is

not determined by solving an effortful utility-maximisation problem, but by an effortless interplay between

following social norms and ad-hoc deviations from these norms driven by contextual and affective factors.

For every possible activity (i.e. production, cooperation or shirking), there is a norm that reflects what

is seen as normal in the organisation. Hence there is a norm for accepted shirking behaviour, t∗s like chatting

with colleagues, sending private emails or smoking cigarettes during working time. There is also a norm for

helping others and participating in productive group activities, t∗c . From these norms, the normal private

working time follows from the time constraint:

t∗p = τ − t∗s − t∗c (3)

We assume that behaviour is driven by descriptive norms, which means that the social norms are a

weighted average of the prevailing norms in the previous period, t∗
c,(−1) and t∗

s,(−1), and the average of all

agents’ behaviour2 in the previous period:

t∗c = (1− h) t∗c,(−1) + h

∑

jǫN tjc,(−1)

N
(4)

t∗s = (1− h) t∗s,(−1) + h

∑

jǫN tjs,(−1)

N
(5)

In the initial period of the simulation, all agents start with identical exogenously given time allocations.

In the subsequent periods, the social norms are updated by the most recent observed behaviour which is

weighted with a constant factor h, ranging from 0 (constant social norms) to 1 (fully adaptive social norms).

The updating factor measures the persistence of social norms or the stability of the corporate culture. We

set h = 0.1 resulting in a rather slow evolution of the norms3.

Social norms guide agents’ behaviour, but they do not fully determine it. The actual behaviour of each

agent on a working day is influenced by a host of other factors, such as personal mood, fatigue, pressure

by deadlines, attractiveness of the required tasks, team spirit, support by colleagues and superiors. We

capture all of these affective and contextual factors by stochastic deviations ∆ from the norms. System 1

uses affective and contextual cues in order to adjust behaviour away from the norm, if the situation requires

this.

Every day, employee i deviates from the shirking norm by ∆si, which can be positive, negative or zero.

For example, employees might shirk more than normal, if they have to do a boring task or are in a depressed

mood. Less shirking might occur, if a task is perceived as interesting or the team spirit is motivating. The

actual shirking time hence is:

tis = t∗s +∆si (6)

Analogously, the actual time devoted to cooperation is

2We have tested two additional local environments for social norms. However, the results of these simulations converged

towards the global norm outcomes. For this reason, these supplementary specifications along with the similarity between the

three chosen environments are provided in Appendix B.
3The impact of varying values for h has been tested in the sensitivity analysis described in Appendix C.
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tic = t∗c +∆ci (7)

where the individual deviation from the cooperation norm ∆ci can be positive, negative or zero. The

employee might be less inclined to cooperate on a given day, if there was an argument in the team. More

cooperation might happen on sunny days, when everybody is in an elated mood. Hence, the actual time an

employee spends on individual tasks is

tip = τ − (t∗s +∆si)− (t∗c +∆ci) (8)

To model the stochastic deviations from the norms we use a triangular distribution, which has the

convenient property of being bounded between two parameters, a and b. The probability distribution

function of the triangular distribution is given by

fx =











2(x−a)
(b−a)(c−a) for a ≤ x < c

2
b−a

for x = c
2(b−x)

(b−a)(b−c) for c < x ≤ b

(i)

and can be displayed graphically as seen in Figure 1.

Figure 1: Density function of the triangular distribution for a generic social norm.

a = 0 c = Social 

norm

b = 2 * c

f

The natural lower bound is a = 0 because employees cannot allocate negative amounts of time to an

activity. For simplicity, we assume that the upper bound is b = 2 ∗ t∗s (b = 2 ∗ t∗c), which means that

an employee can not spend more than twice the normal shirking (cooperative) time resulting from the

current social norm. The upper bound could be interpreted as a management or leadership parameter, as

it might depend on what is accepted by the management of the company. For the moment, we assume that

the distribution is symmetric, hence the mode is equal to the social norm c which is also the mean since

E(x) = (a + b + c)/3 = 3c/3 = c.

In this baseline case, employees would most likely spend their time according to the norm since the expected

deviation is zero. Employees might also shirk/cooperate more or less but with decreasing probabilities of

larger deviations. We assume that agents differ intrinsically regarding their willingness to cooperate. The

underlying reason for this difference is the heterogeneity in agents’ value priorities.
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2.3. The effect of values on behaviour

The Schwartz theory of basic values is a well-established theory in the social sciences that has been

empirically assessed with data from hundreds of samples in 82 countries of the world (Schwartz, 2012).

Originally, Schwartz identified 10 basic values, which were later extended to 19 values (Schwartz et al., 2012).

The Schwartz theory says that those values are organised in a coherent system that underlies individual

decision making. In this system, the values can be arranged on a circle, with neighbouring values being

similar and having similar effects on behaviour, while values that are further apart on the circle are more

different (see Figure 2). A second important element of the theory is that individuals have a hierarchy of

values with some values being more important to them than others.

Factor analyses show that the basic values can be aggregated along two dimensions. The first dimension

contrasts aspects of self-transcendence and self-enhancement. Self-transcendence comprises the values of

universalism and benevolence which are oriented towards the well-being of others. In contrast, self-enhancement

is focused on power and achievement which aim at personal well-being.

The second dimension is about openness to change and conservation. Basic values related to openness

are self-direction and stimulation, which motivate behaviours that aim at experiencing freedom, excitement,

novelty and change. On the contrary, the values connected to conservation are conformity, security, preservation

of traditions and stability.

Figure 2: Circular motivational continuum

Source: Adapted from Schwartz et al. (2012)4.
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In line with the theory, we assume that agents have a value hierarchy and can hence be categorised

into types according to their most important values. For simplicity, we consider four types: ST-agents

driven by the self-transcendence values (e.g. benevolence), SE-agents motivated by power and achievement,

4For the sake of clarity, the circular motivational continuum in Schwartz et al. (2012) has been reconstructed such that

each dimension is matched with the color-types we included in the plots presented in this paper.
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C-agents for which the conservation values security and conformity are most important, and O-agents for

whom self-direction (openness to change) is the main motivator. Agents’ heterogeneity in terms of their

most important values impacts their behaviours along four attributes: (i) deviation from social norms;

(ii) inclination to cooperative behaviour; (iii) sense of self-direction or autonomy, relevant for intrinsic

motivation; (iv) responsiveness to financial rewards.

The Schwartz theory does not only assume a hierarchy of values, but also a circular structure. This

implies that types of agents at opposite ends of the openness-to change vs. conservation dimension and the

self-transcendence/self-enhancement dimension are most different in their behaviour. Neighbouring types

are more similar. Table 1 shows how we map the value hierarchy and the circular structure on the four

attributes of employees’ behaviour.

Table 1: Value types and attributes.

Type Deviation from Cooperativeness Autonomy Responsiveness to

Norms Rewards

Individual Group

C low medium low medium medium

O high medium high medium medium

SE medium low medium high low

ST medium high medium low high

We assume that the openness-to-change vs. conservation dimension is relevant for agents’ tendency

to deviate from social norms and their need for autonomy. C-type agents value conformity and security

most highly and have a low preference for autonomy. Their propensity to follow social norms is high. The

opposite holds for O-type workers, for whom self-direction and independence are most valuable. This implies

a priority of autonomy and a low inclination to follow social norms. Employees of the SE-type and of the

ST-type rank between the other types with regard to norm compliance and autonomy.

The self-transcendence/self-enhancement dimension determines cooperativeness and responsiveness to rewards

in our model. ST-agents are assumed to adopt a more cooperative behaviour given their greater concern

for benevolence, i.e. for being reliable and trustworthy members of a group and, as a consequence, they

are assumed to be more responsive to collective reward schemes. SE-types are considered to be more

power-oriented and thus less cooperative and more responsive to individual financial rewards. The two

other types are between the SE-type and the ST-type in terms of these attributes. The following subsections

describe how we model these assumptions and how they relate to agents’ behaviour.

2.3.1. Deviation from norms

We model agents’ tendency to deviate from norms probabilistically. The greater the importance an

agent-type gives to social norms, the higher is the probability that the employee will follow the norm and

the smaller will be potential deviations. The density functions of the triangular distributions that determine

agents’ deviations from the shirking norm and the cooperation norm are hence steep for C-agents and flat

for O-agents. We assume that the density functions of SE-agents and ST-agents have the same shape, which

lies between the two extremes (see figure 3).
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C-agents (O-agents) have the lowest (highest) probability to deviate from the social norms. SE- and

ST-agents have intermediate probabilities. Formally, the steepness of the density functions can be regulated

by a scaling factor δ ǫ [0, 1] that scales down the maximum of the lower and the upper bound. We use the

parameterisation shown in Table 2.

Figure 3: Deviation from norms.

a = 0 c = Social 

norm

b = 2 * c

f

C

O

SE

ST

Table 2: Probability to deviate from norms.

Types Deviation from δ

Norms

C low 1/3

O high 1

SE medium 2/3

ST medium 2/3

2.3.2. Cooperativeness

The second attribute which differs across value types is their natural willingness to cooperate with others.

Some types are likely to cooperate more than the norm, others less, which we model by the skewed density

functions shown in Figure 4. The violet function of the ST-type is left skewed placing more probability mass

on positive deviations from the cooperation norm. Hence, ST-agents on average cooperate more than the

norm and the other types. The opposite holds for the SE-type, which has the yellow right skewed density

function. The green function of the O- and the magenta one of the C-type agents are the intermediate cases

which are centered around the cooperation norm. These agents are most likely to cooperate according to

the norm and the probability of deviations is symmetric, but the steepness of the functions differ because

of different tendencies to deviate from the norm.

Formally, we use the parameter γ ǫ [−1, 1] to shift the mode of the distribution to the left or to the right,

mode(tc) = γtcδ. For ST-agents γ > 0 holds, because on average they are more cooperative than the norm.

SE-agents are less cooperative and hence have a negative value of γ.
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Figure 4: Density functions for ∆c.

a = 0 c = tc

*
b = 2 * tc

*

f

C

O
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2.3.3. Autonomy

Value types differ also in the attribute need for autonomy5. Self-determination theory (Deci and Ryan,

2012) argues that the feeling of autonomy and intrinsic motivation are linked. Since the value of self-direction

is part of the openness dimension, we assume that intrinsic motivation is more important than extrinsic

motivation for O-type agents. In contrast, C-type employees value security more than self-direction, which

implies that their job motivation is more extrinsic than intrinsic. In other words, C-employees work for

money in order to satisfy security needs, whereas the job can be a means to experience autonomy for

O-employees.

We assume that autonomy and intrinsic motivation are relevant for agents’ shirking behaviour. It is a

well-documented finding that employees shirk more or perform other counterproductive work behaviour when

their job satisfaction is low (Dalal, 2005; Judge et al., 2001, 2006). Job satisfaction and work motivation, in

turn, are likely to be influenced by the management style which is part of the organisational culture. The

management style can matter in two respects. First, job satisfaction and hence workplace deviance depend

on employees’ perception of being treated fairly (Judge et al., 2006). Second, whether employees experience

autonomy also depends on the management style. In our stylised model, we conceive the management style

and hence the corporate culture as dyadic, meaning that it can either be trusting or controlling. In a trusting

culture, employees are granted the freedom to organise their work as they like. In contrast, in a controlling

culture, employees are constantly monitored by their superiors and receive detailed instructions about what

to do and what to omit.

How employees respond to the management style depends on their value type. We assume that employees

of the SE-type and the ST-type are relatively unresponsive to whether the organisational culture is trusting

5Autonomous motivation of agents can stem from various sources like identified regulation (from trust and reciprocity) and

intrinsic motivation (from needs, values, knowledge, cohesiveness). In the current version of our model we leave out the former

and focus on the latter aspect of intrinsic motivation which is specifically governed by personal values inferring the agents’

attitudes towards the four dimensions mentioned above. Note that there is an important distinction between the personal need

for autonomy, as just one activating factor in terms of intrinsic motivation, and the autonomous motivation itself which can

be understood as a supercategory covering its subcategory intrinsic motivation. For the rest of this paper we will use the term

"autonomy" to refer to agents’ personal (need for) autonomy and "autonomous motivation" to refer to aspects of intrinsic

motivation.
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or controlling. However, the O-type and the C-type respond in opposite ways. The O-type employees flourish

in a trusting culture because they value freedom and experience autonomy. They hence tend to work more

and shirk less than the norm. In contrast, the C-type employees feel insecure by the absence of clear rules

and instructions. They might interpret their freedom as disinterest of the employer which demotivates them

or induces the belief that they do not have to work hard. In this interpretation, they reciprocate perceived

disinterest with low effort which appears morally justified. In a controlling culture, the situation is exactly

the opposite. C-type employees feel secure and appreciated, because their desire for clear rules and guidance

is satisfied by the employer. This motivates them to shirk less than average. For O-type employees the

controlling culture is demotivating. They experience a loss of autonomy and loose their intrinsic motivation.

As a consequence, they shirk more than the norm.

Figure 5 shows how these considerations are modeled in terms of the density function of the deviations

from the shirking norm. In a trusting culture, the density function of O-agents is right skewed and the

density function of the C-agents is left skewed. In a controlling culture, we assume the opposite.

Figure 5: Deviations from shirking norm in different organisational cultures.

(5a) Trusting
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*
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*
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(5b) Controlling
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*
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As for the cooperativeness deviation, we control the skewness of the density functions with a parameter

φ ǫ [−1, 1] that shifts the mode of the triangular distribution to the left or to the right. This parameter

depends on whether the employee is motivated by the organisational culture to shirk more or less than the

norm, i.e. mode(ts) = φtsδ. φ can be interpreted as the degree of frustration with the management style. If

φ > 0, agents’ need for autonomy conflicts with the management style, resulting in a higher probability to

shirk more than the norm.

2.3.4. Responsiveness to rewards

Finally, values also affect how employees respond to financial rewards. We compare three different

remuneration systems. In the baseline case, all agents receive the same fixed wage base, ωb, independently

of their output, which is equal to an hourly wage w (set equal to one) times the daily working time τ .

Financial rewards or bonuses are a classic instrument companies use in order set incentives for employees

to increase their work effort. Bonus-based plans are versions of the so-called pay-for-performance (PFP)
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plans and can be a function of individual output and (average) group output. Following Wageman and

Baker (1997), the bonus Bi paid to employee i can be expressed as

Bi = (1− λ)Oi + λ(
1

N
)

N
∑

j=1

Oj (10)

The parameter λ ǫ [0, 1] measures the degree of reward interdependence. When λ = 0, employees receive

bonuses only according to their own output, such that there is no reward interdependence. On the contrary,

reward interdependence is maximised for λ = 1, when agents are paid for joint production only, formalised

as the average sum of all employees’ output (N). For the sake of simplicity, we focus on these extreme cases

and do not take into account the intermediate case of mixed PFP schemes with 0 < λ < 1. We call the

case with λ = 0 a competitive reward scheme because it sets an incentive for individuals to maximise their

individual output. The other case with λ = 1 is called cooperative reward scheme. The total reward of an

employee i is the sum of the base wage plus the bonus, if the company uses a PFP plan, expressed by the

indicator µ = 0 ∨ µ = 1.

Ri = ωb + µBi (11)

Regarding the question of how agents respond to financial rewards, our approach differs most clearly

from a conventional utility-maximisation approach. In a utility-maximisation framework, one would assume

that employees have a taste for money and a distaste for effort. Such a framework, however, has problems

of incorporating intrinsic motivation and social effects.

The conventional assumption is that workers must be paid as a compensation for their disutility from

working. With utility-maximising agents, it would be natural to assume that all agents choose the maximum

level of shirking, if the financial remuneration is unrelated to effort (µ = 0). This maximum level of shirking

might be derived from expected costs and benefits of shirking, which depend on the likelihood of getting

caught and punished and the expected value of the punishment.

Introducing a performance-related remuneration element (µ = 1) would reduce the optimal level of shirking,

because the monetary cost of shirking goes up. While we acknowledge that there might be some effects

of bonuses on shirking behaviour, we argue that finding the utility-maximising level of shirking is a rather

difficult or even intractable optimisation problem. We assume here that the dominant effects on shirking are

related to intrinsic motivation and the interaction between the need for autonomy and management style

(as described in Section 2.3.3) and not to financial bonuses. Along these lines, Nosenzo et al. (2014) provide

strong experimental evidence that financial bonuses do not reduce shirking in an inspection game.

We assume that PFP schemes affect employees’ willingness to cooperate. According to goal-framing

theory (Lindenberg and Foss, 2011), we can distinguish individual and supra-individual mindsets of employees.

A goal frame activates a specific overarching goal in one of these mindsets by making it focal. The normative

goal frame emphasises a collective "We-orientation", i.e. one of collective goals and collaboration. In

contrast, the gain goal frame puts the focus on an individual’s personal self and private material gains,

fostering an "I-orientation". In line with goal-framing theory, we assume that the type of the PFP scheme

provides a goal frame that either strengthens a We-orientation or an I-orientation. Paying individual rewards,

the company provides a gain frame which promotes individual effort and hinders cooperation. Group

rewards, in turn, communicate to employees that they have a common goal which can be achieved better

by collaboration. The company hence sets a normative goals frame with group rewards.
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Burks et al. (2009) show in an artificial field experiment with bicycle messengers that individual performance

pay in fact reduces cooperation. Lee and Puranam (2017) confirm goal-framing theory with data from

a natural experiment in South Korea. Their findings support the existence of social effects of rewards

schemes on cooperative behaviour which are in line with goal-frame theory but contradict the alternatives

of agency theory and equity theory. In particular, they find that cooperation increases after a switch from

an individual PFP scheme to fixed pay. Using a sequential prisoners’s dilemma game, Burks et al. (2009)

measure the cooperative predispositions of their experimental subjects and categorise them into egoists,

altruists and conditional cooperators. Whereas egoists always defect, altruists always cooperate, regardless

of what the first-mover has done. The experiment shows that individual performance pay appears to

strengthen preexisting egoism, which means that the effect of the reward scheme is especially large on

egoists. We translate egoists with SE-type agents in the Schwartz terminology and altruists with ST-type

agents. Following our previous reasoning, we assume that C-agents and O-agents are between the other

types and hence do not show a significant tendency towards more or less cooperation in response to rewards

schemes.

Figure 6: Competitive vs. cooperative reward scheme.
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Since Burks et al. (2009) only report a strong negative effect of individual performance pay on egoists’

cooperativeness, we assume that individual rewards in a competitive rewards scheme make SE-agents

cooperate much less. As shown in the left panel of Figure 6, this incentive effect is less pronounced for

ST-agents because they are generally adverse to reducing cooperative efforts. By analogy, we assume the

opposite effects of group-based rewards in a cooperative rewards scheme: ST-agents become significantly

more cooperative, whereas SE-agents become only slightly more cooperative because they still react to

incentive structures even though they don’t fully match their preferences.

The competitive rewards scheme emphasises individual output and achievement and hence is well-aligned

with the most important goals of the SE-agents, but in conflict with the prime goals of the ST-agents.

ST-agent still might cooperate slightly more because more cooperation increases the output of others if

there is task interdependence. A similar reasoning applies in the opposite case of the cooperative reward

scheme, under which an individual effort indirectly also pays off since it also contributes to the average

group output.
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2.4. Implementation

Our agent-based model is implemented in the Julia Programming Language (Bezanson et al., 2017, see

also https://julialang.org/) and makes use of multiple packages from the Julia ecosystem6. The complete

codebase has been made available online (here), including the required Julia environment, the model itself

and auxiliary scripts for generating all plots and tables.

The model simulations are run over 500 steps, each representing one working day. Each of the nine scenarios

we analyse, as described in the following section, is run 50 times and all variables are averaged over these

replicates. In all scenarios, the firm has a fixed workforce of 100 employees. The value-types are evenly

distributed such that there are 25 employees of each type (C, O, SE, ST). A working day (one simulation step)

is comprised of 10 working hours which is the total time endowment τ to be allocated over the three available

uses7. We assume an intermediate degree of task interdependence, κ = 0.5, and a norm adjustment of 10%,

h = 0.18. A complete list of agent and model parameters is given in Tables A.4 and A.5 in Appendix A.

3. Simulations and results

Our main research question is how incentives set by different remuneration systems affect shirking and

cooperation and hence also output in different organisational cultures. In order to answer this question, we

first analyse the effects of culture and of the remuneration systems in isolation, before looking at their joint

effects. In total, we compare nine different scenarios as shown in Table 3:

Table 3: Management style, reward schemes and scenarios.

Management Style

Neutral Trust Control

PFP Schemes

None Base Trusting Controlling

Group Cooperative Trustcoop Contrcoop

Individual Competitive Trustcomp Contrcomp

The cases in which the management style is neutral or there is no PFP scheme serve as benchmark cases

for the later analysis. A "neutral management style" means that there are not autonomy effects as the ones

described in Section 2.3.3. In other words, the distributions of the deviations from the shirking norm are

centered around the norm for all types.

Figure 7 contains the main results of our simulations. It shows the output that the employees produced

with their chosen time allocation as a percentage of the optimal group output (OGO)9.

6Used packages in alphabetical order: Agents.jl for agent-based modelling and simulation (Datseris et al., 2021), Colors.jl

for coloring of visualisations, CSV.jl for handling delimited files (Quinn et al., 2021), DataFrames.jl for data processing (White

et al., 2021), Distributions.jl for probability distributions (Besançon et al., 2021), Latexify.jl for LATEX-formatting of tables,

Makie.jl for visualisations (Danisch et al., 2021), and Pipe.jl for chaining of operations.
7The amount of working hours is arbitrary. Choosing 10 allows for an intuitive interpretation of the results but does not

imply anything besides that.
8Different probability distributions of agent types, along with different levels of task interdependence and influence of norms

on behaviour have been tested and are included in Appendix C.
9The optimal group output follows from the definition of the Cobb-Douglas output function (see equation 1) and has been

defined in terms of τ and κ: OGO = (τ ∗ (1− κ))1−κ
∗ (τ ∗ κ)κ.
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We start the discussion by looking at the baseline cases first. The bold black line shows the absolute

baseline case with a neutral management style and without PFP incentives schemes. In that case, realised

output increases very slowly from 64.5% in period 1 to 66% in period 500.

The management style has a large impact on realised output. Output grows steadily and reaches the highest

level of all cases (87%) in the Trusting scenario. In stark contrast, in the Controlling one output falls almost

linearly to 22%.

PFP schemes also cause different evolutions of output. The group bonuses in the Cooperative scenario first

lead to a decline in output for about 170 periods. After that, output increases again and reaches 71%

in period 500 which is approximately the same level as in the absolute baseline case. In the Competitive

scenario, output is stable in the first 50 periods and then declines at an accelerating rate to about 40% in

the last simulation period.

The outcomes of the scenarios that combine a certain management style with PFP reward schemes are

mixtures of the underlying baseline scenarios. If reward schemes are used in a trusting environment, output

first increases irrespective of the type of rewards. However, the positive effects of rewards disappear after

about 100 periods and output starts falling under both PFP schemes. In a Trustcoop scenario the evolution

is similar to the Cooperative one, which means that the decline in output stops after a while and output

starts increasing again until it reaches slightly more than 70% at the end of the simulation period. As

in the Competitive case, output permanently falls after the initial increase in a Trustcomp scenario. The

output path in Contrcoop mimics the path in Cooperative, but at a lower level. Finally, the combination of

a controlling management style and individual rewards in Contrcomp leads to the lowest performance of all

cases. The path of output is almost identical to the one in Competitive in the first 100 periods, but then

falls even faster to about 10% in the final simulation period. In the remainder of the section, we analyse the

reasons of these results.

Figure 7: Aggregate realised output per scenario.
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3.1. Absolute baseline scenario

In order to understand the mechanisms of the model, we start with an analysis of the absolute baseline

scenario in which the management style is neutral and no PFP scheme is implemented.

Figure 8 shows that average individual working time over all employees steadily increases, whereas cooperation

time and shirking time decrease. This explains the steady but slow increase in aggregate realised output

in Figure 7. Individual working time is the residual determined by the shirking time and the time spent
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on cooperation. If both go down, there is more time left for the individual tasks. Less cooperation lowers

the output of each individual, but this effect is compensated by less unproductive shirking time and more

individual production.

Figure 8: Aggregate average time - absolute baseline.
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Figure 9 displays the different behaviours of the four value-types. The upper left panel reveals the

ranking of the types in terms of realised output: SE-type agents produce most output, followed by C-agents,

O-agents and lastly ST-agents. The other panels show why this is the case. Since the level of shirking is

identical for all types (lower right panel), the reason for the different output levels is the different amount

of time spent on cooperating with others. In line with the assumption about cooperation (see Figure 4),

ST-agents cooperate most and SE-agents least on average, while the other two types are in between. Since

SE-agents spend most time on individual tasks, it is clear that they can produce most. By cooperating,

ST-agents increase the output of the other agents, which lowers the time they spend on their own tasks and

hence their own output. It is not immediately obvious why C-agents produce more than O-agents, although

both spend the same time on their individual tasks on average. The reason is that the variation in O-agents’

behaviour is larger than the variation in the behaviour of C-agents. In every period, some O-agents choose

an unfavourable combination of high shirking and high cooperation, which leads to low individual task time.

Although this is compensated by others, who choose low shirking and low cooperation, the effect is not

symmetric due to the decreasing marginal product of individual task time. Higher variation hence leads to

lower group output despite the roughly equal average behaviour of the two groups10.

10We checked this hypothesis by lowering the variation in O-agents’ behaviour. If the variation gets closer to the one of

C-agents, the O-agents’ realised output approaches the one of C-agents.
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Figure 9: Realised output, average individual, cooperation and shirking time per value-types - absolute baseline.
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Note the effect of the social norm for cooperation. For all types, cooperation time goes down in lockstep,

because the behaviour of all agents is anchored by the social norm. Shirking time decreases, too, as a

result of a change in the social norm. The somewhat surprising decreasing trend of the social norms is also

caused by the behaviour of the O-agents. If we impose lower variability on O-agents’ behaviour, the trend

disappears as shown in Figure 10.

Figure 10: Effect of lower variability on O-agents’ behaviour.
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3.2. Effects of the management style

Next, we isolate the effects of the management style and assume that there is no PFP scheme. If the

management style is Trusting, cooperation time is constant at 3 hours on average, whereas shirking time

tends towards zero over time (Figure 11). As a consequence, individual working time is the mirror image of

shirking time and grows during the course of the simulation period. With a Controlling management style,

the outcomes look rather different. Shirking increases, reaching its maximum at the end of the simulation

periods11, and cooperation converges towards zero, first slowly and later at a higher rate. The dynamics

of shirking and cooperation lead to a slightly U-shaped evolution of individual working time which at first

decreases, because the increase in shirking is stronger than the decrease in cooperation time. It then stabilises

slightly above 2 hours, because the absolute changes of shirking time and cooperation time are equal. Only

at the end, the increase in shirking slows down, leading to a weak increase in individual working time again.

Figure 11: Aggregate average time - no incentives.

0 100 200 300 400 500

Steps

2

4

6

A
v
er

a
g
e 

T
im

e

Trusting

0 100 200 300 400 500

Steps

Controlling

Cooperation Shirking Individual

Figure 11 explains, why output rises if the management style is Trusting and shrinks if it is Controlling.

In our model, control leads to significant shirking, whereas shirking disappears when the management trusts

the employees. This effect is driven by the behaviour of the O-agents whose intrinsic motivation is crowded

out by a controlling management style.

The bottom panel of Figure 12 shows that O-agents shirk less than the other agents in a trusting culture,

but more in a controlling culture. Note that this is the only effect that is directly built into the model.

Note also that especially in the trusting culture, the difference in the shirking behaviour of the four types is

rather small. Nevertheless, the high intrinsic motivation of the O-agents in the trusting culture is sufficient

to drive the shirking behaviour of all types down to almost zero. Analogously, the demotivation of O-agents

caused by the controlling management style leads to more shirking of all other agents, too. This is the effect

of the social norm. Small systematic deviations of one agent-type are enough to influence the norm and

hence affect the behaviour of all employees in the long run.

11The high level of shirking is unrealistic. In reality, the management would not only monitor the employees but also

take measures to prevent them from shirking too much. We neglect such measures here, because we want to isolate the pure

motivational effects. The PFP schemes are a motivational device aimed at the prevention of shirking.
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Figure 12: Realised output, average individual, cooperation and shirking time per value-types - no incentives.
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A surprising effect is the significant drop of cooperation time in the Controlling scenario. This effect

is the result of a vicious cycle emergent from social norms and agents’ time constraint. In a Controlling

scenario, O-agents shirk more than the norm. Some O-agents shirk so much that their remaining time budget

does not suffice to cooperate according to the cooperation norm, even if they intend to. If they intend to

cooperate more than their remaining time budget, they cannot and are constrained to invest all of their

remaining time on cooperation and nothing on their individual tasks. The systematic negative deviation of

some O-agents who shirk a lot leads to a decline of the overall cooperation norm. This also reduces SE- and

ST-agents’ cooperation time as a consequence of the effects of the norm on their degree of cooperativeness

(γ). Therefore, because of time constraints, even a small fraction of O-agents, the ones having the highest

probability to deviate from social norms, will have a significant influence on cooperative outcomes and on

how norms develop within a firm.

3.3. Effects of the reward scheme

In order to isolate the effects of the PFP reward schemes, we assume that the management style is neutral

and has no effect on shirking. Figure 13 shows the effects of the two PFP schemes on the aggregate time

use of the employees.

In the Cooperative PFP setting with group bonuses, employees’ output is mainly driven by rising levels

of cooperation and declining shirking, which tends to zero over the end of the simulation period. On the

contrary, the Competitive scenario with individual bonuses is characterised by rising individual production

time, which is the result of a rather stable shirking time and declining cooperation.

Note that the shape of the graphs in Figure 13 and in Figure 11 are analogous. In the Cooperative scenario

shirking evolves like cooperation in the Controlling scenarios. As shown in Figure 14, the explanation is

similar. Group bonuses by assumption have no direct effect on shirking, but only affect cooperation. They

make the already cooperative ST-agents even more cooperative. Despite the lack of a direct effect of the

group bonuses, shirking declines due to a virtuous cycle effect that is similar to the vicious cycle leading

to the breakdown of cooperation in the Controlling scenario. Again, the time constraint is the cause, but

now because of ST-agents who want to cooperate so much that they are forced to shirk less than suggested

by the social norm. The strong reduction of shirking of all employees is the reason why the overall output

in the scenario is rather high at the end of the simulation. One might doubt that the overall benefit of

group bonuses is positive. Although it is clearly desirable from the perspective of the management that
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agents reduce their shirking behaviour, this has a very strong effect on cooperation because it reinforces

the cooperative behaviour of the ST-agents, which is already higher than the average. This increases the

cooperation of all agents to an inefficient level. With κ = 0.5 all agents should allocate their time evenly on

individual tasks and cooperation, but due to the group bonuses there is clearly too much cooperation by all

agents, but in particular by the agents of the ST-type. Accordingly, the average output of the ST-agents is

rather low and only about half of the output of the SE- and the C-agents. The evolution in the Competitive

scenario is straightforward to explain. Individual bonuses induce ST-agents to cooperate less than the other

types, which impairs the cooperation norm. Since shirking is constant, individual working time goes up

for all agents, but mostly for the ones of the SE-type. The overall effect of individual bonuses on output

is negative, because they crowd out cooperation without affecting shirking. Under the chosen parameter

of task interdependence, cooperation is important for the production of output. Due to declining marginal

products of individual working time and cooperation, higher individual effort cannot compensate the loss of

cooperation such that output goes down.

Figure 13: Aggregate average time - no monitoring.
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Figure 14: Realised output, average individual, cooperation and shirking time per value-types - no monitoring.
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3.4. Combined effects of management style and rewards scheme

Against the backdrop of the separate effects of the management style and the reward scheme, it is easy

to see why Trustcoop leads to the highest output of all combinations and Contrcomp generates the lowest

performance. The output effects result from the time allocations shown in Figure 15.
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Figure 15: Aggregate average time - PFP schemes and monitoring strategies.
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Both the trusting management style and the cooperative reward scheme lead to a significant reduction of

shirking. While the effect of trusting on cooperation is moderate, the cooperation effect of group bonuses is

strong. Accordingly, in Trustcoop the total cooperation effect is large, and so is the effect on the suppression

of shirking. Contrcomp is an unfavourable combination, because both a controlling management style and

competitive rewards crowd out cooperation. At the same time, controlling leads to high shirking due to the

demotivation of O-agents. Therefore, the combined effect is high shirking and low cooperation, which leads

to low output. Trustcomp is also a quite successful combination. Although the competitive reward system

leads to declining cooperation, output is high, because there is little shirking due to the high motivation of

O-agents. In the long run, however, output declines because cooperation is not sufficient. Contrcoop initially

leads to slightly less output than Trustcomp, because shirking remains high for a long time, which is due to

the demotivation of the O-type agents. Over time, however, the group bonuses increase both cooperation,

which is positive, and work against the push from O-agents to more shirking. Both the increasing cooperation

and the slowly falling shirking ultimately lead to rising output.

3.5. Evaluation of financial incentives

As argued in the introduction, monetary incentives are a widely used instrument in companies to induce

desired behaviour of the employees. In our model, however, PFP schemes make little sense. We found that

competitive individual bonuses lead to a lower total output compared to the baseline scenario with a neutral

management style and a flat wage. In the last simulation period, total output with competitive bonuses is
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about 30% lower than with a flat wage.

Cooperative group bonuses can increase output compared to the baseline, especially if they are combined

with a trusting management style. However, the gain in total output is rather modest and only occurs in

the long run after about 350 periods if the management style is neutral. In period 500, output is just 5

percentage points higher due to cooperative bonuses. This small increase in output is accompanied by a

significant increase in total labour costs. In the Cooperative scenario, total financial rewards (base wage +

bonuses) over the whole simulation period are about 31% higher than in the baseline scenario. In Trustcoop,

the rewards are even 35% percent higher.

We showed that both incentive schemes have undesired effects on cooperation, because they reinforce the

natural cooperation tendencies of some types of agents. Group bonuses enhance the strong cooperation of

ST-agents even more, which leads to inefficiently high social norm of cooperation. Analogously, individual

bonuses reduce the already low cooperation time of SE-agents leading to a general erosion of cooperation. In

our model, it is more reasonable to increase output by adopting a trusting management style. The change in

the management style does not increase labour costs, but increases output by 38% over the whole simulation.

We cannot claim that our results are general and we do not make any statements about the empirical

validity of the theoretical findings. Confronting our model with empirical evidence is left for future research.

Our results demonstrate that under plausible assumptions that are supported by empirical studies, the

interaction of value-driven behaviour and social norms can generate unintended consequences of reward

schemes. With heterogeneous agents whose behaviour is guided by social norms, the total long-run effects

of financial incentives can be difficult to predict.

4. Conclusions

Our paper is a first step towards the development of a theory of corporate culture that explains how

culture affects company performance and how it interacts with elements of organisational structure such as

the remuneration system. We conceptualise corporate culture as a mix of the management style chosen by

the management and the endogenous descriptive social norms on cooperation and shirking. We show that

both the management style and the remuneration system influence the endogenous norms with regard to

cooperation and shirking and hence have an impact on total output. The "soft" lever of the management

concerning the management style has a greater impact on output than the "hard" remuneration lever. In

general, financial rewards in the form of PFP bonuses are not recommendable in our model, because they

increase output only moderately in some scenarios at considerable cost. The main drawback of PFP bonuses

is that they reinforce the natural propensities of cooperative and uncooperative employees too much. The

social norm responds to the extreme behaviours of these types and amplifies the effects even further leading

to a circular causation. As a consequence, group bonuses lead to excessive cooperation of all agents, while

individual bonuses cause a significant decline of overall cooperation, which is not sufficiently compensated

by the higher individual efforts.

An important result of our model is that behavioural differences due to values matter a lot for the

group outcomes. We assume that a controlling management style demotivates agents who value openness
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and self-direction highly, which results in higher shirking by these agents. Although other agent-types are

not directly affected by the controlling management style, the demotivated agents shift the social norm

on shirking upwards and hence induce much more shirking by all employees. Furthermore, there is an

unexpected indirect effect of the demotivated O-agents’ behaviour on cooperation. If some O-agents shirk

so much that they do not have sufficient time left to spend on cooperation, they also drag down the

cooperation norm. Group bonuses cause a similar effect via the behaviour of ST-agents, for whom the

well-being of others is important. The natural inclination to cooperate with others is strengthened by group

bonuses that trigger a normative goal frame and a collective we-orientation. Group bonuses encourage some

already very cooperative agents to spend so much time on cooperation that they even shirk less than normal,

which finally results in very little shirking by all employees.
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Appendix

Appendix A. Additional tables

Table A.4: Agent parameters12.

Types δ γ φ ρ

Trusting Controlling Individual Group

C 1/3 0 0.5t∗sδ −0.5t∗sδ 0 0

O 1 0 −0.5t∗sδ 0.5t∗sδ 0 0

SE 2/3 −0.5t∗cδ 0 0 −0.5t∗c 0.1t∗c
ST 2/3 0.5t∗cδ 0 0 −0.1t∗c 0.5t∗c

Table A.5: Model parameters.

Parameter Description Value

numagents number of agents in the model 100

steps simulation period 500

numpeers number of random peers (local envs) 8

dist probability distribution of agent types (0.25, 0.25, 0.25, 0.25)

κ degree of task interdependence 0.5

τ time budget 10

w hourly wage 1

h rate of adjustment to social norms 0.1

Σ trusting vs. neutral vs. controlling stance {0, 0.5, 1}

µ fixed wage vs. PFP plans {0, 1}

λ individual vs. collective PFP plans {0, 1}

12Description of the parameters within the table: δ stands for degree of deviation from social norms, γ for cooperativeness,

φ for need for autonomy, and ρ refers to agents’ responsiveness to rewards.
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Appendix B. Environment similarity

Two additional environments for social norms have been tested, both having a local scope:

1. Neighbours: norms are local and agents look only at what their closest peers do. We assume a Moore

neighbourhood of range 1, such that each agent is surrounded by a constant set of peers denoted by

M , with M ⊆ N :

t∗ic =

∑

jǫM h tjc,(−1) − t∗
ic,(−1)

M
(B.1)

2. Random: norms are local and agents look at what other n random agents from the whole population

do (n ⊆ N):

t∗ic =

∑

jǫn h tjc,(−1) − t∗
ic,(−1)

n
(B.2)

The end results of the simulations are consistent throughout all the theorised norm environments,

suggesting that the two limited scopes of social norms (Neighbours and Random) converge towards the

trend of the Global scope. Indeed, the dynamics of output are exactly the same over the three environments

in the long-run13.

The similarity between the three chosen environments Global, Neighbours and Random can be seen

in table B.6. Since the scope of social norms is outside of the influential sphere of the management, the

displayed similarity between the three variants might be interpreted in a positive way: When using aggregate

output (i.e. sum of the mean output of all agents over all steps) as a reference point, the scope of social

norms has very little impact across all nine scenarios.

Table B.6: Similarity between environments.

Scenario Env Aggregate

Output (Y )

Mean (Ȳ ) %(Y − Ȳ ) Std %Y

Base

Global 1642.992 1642.778 0.0 4.821 0.003

Neighbours 1647.488 1642.778 0.003 4.821 0.003

Random 1637.854 1642.778 −0.003 4.821 0.003

Trusting

Global 1998.272 1995.665 0.001 10.476 0.005

Neighbours 1984.132 1995.665 −0.006 10.476 0.005

Random 2004.591 1995.665 0.004 10.476 0.005

Controlling

Global 1031.381 1042.036 −0.01 9.659 0.009

Neighbours 1050.217 1042.036 0.008 9.659 0.009

Random 1044.509 1042.036 0.002 9.659 0.009

13All data and plots for the Neighbours and Random scope of social norms can be (re-)created and compared via the

provided and openly accessible code.
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Cooperative

Global 1586.77 1601.223 −0.009 23.401 0.015

Neighbours 1628.222 1601.223 0.017 23.401 0.014

Random 1588.679 1601.223 −0.008 23.401 0.015

Competitive

Global 1326.839 1358.982 −0.024 42.356 0.032

Neighbours 1406.977 1358.982 0.035 42.356 0.03

Random 1343.13 1358.982 −0.012 42.356 0.032

Trustcoop

Global 1762.137 1771.642 −0.005 17.512 0.01

Neighbours 1791.851 1771.642 0.011 17.512 0.01

Random 1760.938 1771.642 −0.006 17.512 0.01

Trustcomp

Global 1517.331 1539.181 −0.014 53.23 0.035

Neighbours 1599.859 1539.181 0.039 53.23 0.033

Random 1500.353 1539.181 −0.025 53.23 0.035

Contrcoop

Global 1253.863 1262.56 −0.007 22.743 0.018

Neighbours 1288.368 1262.56 0.02 22.743 0.018

Random 1245.45 1262.56 −0.014 22.743 0.018

Contrcomp

Global 836.947 850.918 −0.016 15.26 0.018

Neighbours 867.202 850.918 0.019 15.26 0.018

Random 848.603 850.918 −0.003 15.26 0.018
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Appendix C. Sensitivity analysis

All sensitivity analyses have been conducted with the base setting of 15 replicates (each equalling to a

500 step simulation) per each of the nine scenarios, leading to a total number of 6075 simulation runs14.

Three main parameter sweep tests have been performed.

Test 1: dist

First, we tested for the effects of different probability distributions of agent types. To address this issue,

we go beyond the uniform distribution of agents of the baseline scenario to check for agents’ time allocation

decisions after increasing the relative share of one value group to 70% and lowering the share of each other

group to 10%. Table C.7 summarises our hypotheses for each possible type distribution.

Table C.7: Distribution probability and hypotheses.

Higher share Hypotheses

C-distribution

H1.1.1 A negative correlation between a trusting corporate culture and the production times of C agents;

H1.1.2 A positive correlation between a trusting corporate culture and the shirking times of C agents;

H1.1.3 Less production and more shirking time across every value group ∀ trusting scenarios;

H1.1.4 More production and less shirking time across every value group ∀ controlling scenarios.

O-distribution

H1.2.1 A positive correlation between a trusting corporate culture and the production times of O agents;

H1.2.2 A negative correlation between a trusting corporate culture and the shirking times of O agents;

H1.2.3 More production and less shirking time across every value group ∀ trusting scenarios;

H1.2.4 Less production and more shirking time across every value group ∀ controlling scenarios.

SE-distribution

H1.3.1 A positive correlation between a cooperative corporate culture and the production times of SE agents;

H1.3.2 A negative correlation between a cooperative corporate culture and the cooperation times of SE agents;

H1.3.3 Less production and more shirking time across every value group ∀ cooperative scenarios;

H1.3.4 More production and less cooperation time across every value group ∀ competitive scenarios.

ST-distribution

H1.4.1 A negative correlation between a cooperative corporate culture and the production times of ST agents;

H1.4.2 A positive correlation between a cooperative corporate culture and the cooperation times of ST agents;

H1.4.3 Less production and more cooperation time across every value group ∀ cooperative scenarios;

H1.4.4 Less production and more shirking time across every value group ∀ competitive scenarios.

14The results are condensed across the replicates by computing mean results for each collected variable, leading to 405

datasets, one for each unique parameter constellation.
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Table C.8: Average production, shirking and cooperation time by types distribution.

Higher Share Scenario C-type O-type SE-type ST-type

Prod Shirk Coop Prod Shirk Coop Prod Shirk Coop Prod Shirk Coop

Uniform

Base 3.4379 3.2757 3.2863 3.4554 3.2654 3.2792 3.8032 3.2779 2.9189 3.0725 3.2791 3.6484

Trusting 4.7318 1.9109 3.3573 5.1297 1.5095 3.3608 5.2063 1.8116 2.9821 4.4599 1.8125 3.7276

Controlling 2.7236 5.0386 2.2378 1.9471 5.9767 2.0762 2.7144 5.3164 1.9692 2.2465 5.3034 2.4501

Cooperative 2.3217 1.9489 5.7293 2.5825 1.8609 5.5566 2.8862 1.9294 5.1845 1.4277 1.8164 6.756

Competitive 5.0237 3.343 1.6333 5.0233 3.3429 1.6339 5.3843 3.3454 1.2703 4.877 3.3468 1.7762

Trustcoop 2.5441 1.3846 6.0714 3.0463 1.0588 5.8948 3.2028 1.3025 5.4947 1.614 1.2421 7.1439

Trustcomp 6.4495 1.9136 1.6368 6.8499 1.512 1.638 6.9127 1.8142 1.2731 6.4048 1.8152 1.7801

Contrcoop 2.0979 3.3491 4.5531 1.7607 3.9099 4.3295 2.3752 3.514 4.1108 1.243 3.3721 5.3849

Contrcomp 3.2138 5.462 1.3243 2.2695 6.4728 1.2577 3.2131 5.7628 1.0241 2.8093 5.7613 1.4294

C-distribution

Base 3.3809 3.3141 3.305 3.4085 3.3056 3.2859 3.7473 3.3157 2.937 3.0118 3.315 3.6732

Trusting 1.5985 5.636 2.7655 3.0137 4.3227 2.6636 2.2972 5.2911 2.4116 1.7615 5.2497 2.9888

Controlling 4.7651 1.9082 3.3267 4.3267 2.3557 3.3176 5.022 2.0215 2.9565 4.2816 2.0205 3.6978

Cooperative 2.5055 3.0729 4.4216 2.6669 2.9969 4.3363 2.9215 3.0624 4.0161 1.6817 2.9926 5.3257

Competitive 4.2296 3.3397 2.4307 4.2345 3.3426 2.4229 4.7679 3.3415 1.8906 4.0117 3.341 2.6473

Trustcoop 1.3837 5.0485 3.5678 2.6978 3.8628 3.4394 2.0683 4.734 3.1977 1.2205 4.599 4.1805

Trustcomp 1.9039 5.9363 2.1598 3.3512 4.5574 2.0915 2.7696 5.5767 1.6537 2.1455 5.5517 2.3027

Contrcoop 3.4799 1.8641 4.656 3.1173 2.2716 4.6111 3.786 1.9736 4.2403 2.3647 1.9578 5.6775

Contrcomp 5.6567 1.9108 2.4324 5.2148 2.3599 2.4253 6.0837 2.0243 1.892 5.3275 2.0233 2.6492

O-distribution

Base 3.5901 3.1926 3.2172 3.6016 3.1874 3.211 3.9445 3.1959 2.8596 3.2282 3.1954 3.5765

Trusting 5.9881 0.639 3.3728 6.1194 0.5063 3.3743 6.3953 0.6067 2.998 5.6444 0.6059 3.7497

Controlling 2.25 7.0276 0.7224 1.6486 7.7146 0.6368 2.1346 7.2449 0.6206 1.9899 7.2363 0.7738

Cooperative 3.0027 2.8333 4.164 3.0635 2.8028 4.1337 3.3732 2.8345 3.7923 2.1091 2.8167 5.0742

Competitive 4.2858 3.2954 2.4187 4.2863 3.2961 2.4176 4.8196 3.2989 1.8815 4.0672 3.2984 2.6345

Trustcoop 4.6094 0.6381 4.7525 4.7498 0.5054 4.7448 5.0639 0.6058 4.3302 3.5841 0.6049 5.811

Trustcomp 6.8993 0.6392 2.4615 7.0312 0.5065 2.4623 7.4784 0.6068 1.9148 6.7129 0.606 2.6811

Contrcoop 2.22 6.9896 0.7904 1.6316 7.6755 0.693 2.0996 7.2061 0.6943 1.8911 7.1863 0.9226

Contrcomp 2.2785 7.0577 0.6638 1.6649 7.7464 0.5887 2.2209 7.278 0.5011 2.0311 7.2696 0.6993

SE-distribution

Base 5.6772 3.3468 0.9759 5.6786 3.344 0.9775 5.7821 3.3499 0.868 5.5665 3.3498 1.0838

Trusting 6.3131 2.7107 0.9762 6.8838 2.1382 0.978 6.5608 2.5709 0.8682 6.3453 2.5706 1.0841

Controlling 4.8051 4.2203 0.9746 3.822 5.2034 0.9746 4.6614 4.4718 0.8668 4.4458 4.4719 1.0823

Cooperative 5.1974 3.3449 1.4577 5.1986 3.3416 1.4598 5.3236 3.3479 1.3285 4.8717 3.3477 1.7805

Competitive 6.1898 3.3485 0.4617 6.1918 3.3459 0.4623 6.288 3.3515 0.3605 6.1461 3.3514 0.5025

Trustcoop 5.8316 2.7098 1.4586 6.4016 2.1374 1.4611 6.1006 2.5701 1.3293 5.6486 2.5698 1.7816

Trustcomp 6.8269 2.7114 0.4618 7.3987 2.1389 0.4624 7.0679 2.5716 0.3605 6.9262 2.5713 0.5026

Contrcoop 4.3404 4.2085 1.4511 3.3694 5.184 1.4466 4.2182 4.4593 1.3224 3.7684 4.4593 1.7724

Contrcomp 5.3125 4.2259 0.4616 4.3262 5.2118 0.462 5.1619 4.4778 0.3604 5.0198 4.4778 0.5024

ST-distribution

Base 1.6911 1.0999 7.2091 2.2648 1.0262 6.7089 2.6376 1.0778 6.2845 1.3817 1.0288 7.5895

Trusting 1.6761 1.0501 7.2738 2.4354 0.7815 6.7831 2.682 0.9769 6.341 1.4092 0.9349 7.6558

Controlling 1.7191 1.1604 7.1205 2.081 1.3183 6.6007 2.5905 1.2019 6.2076 1.3552 1.1449 7.4999

Cooperative 1.3335 0.5666 8.1 2.0986 0.5259 7.3755 2.2803 0.5524 7.1674 0.8887 0.4936 8.6177

Competitive 1.9949 1.7061 6.299 2.397 1.6049 5.998 3.4544 1.6866 4.859 1.6808 1.6355 6.6837

Trustcoop 1.3167 0.5673 8.116 2.1783 0.4209 7.4008 2.2923 0.5254 7.1824 0.8946 0.4709 8.6345

Trustcomp 2.0042 1.546 6.4498 2.6868 1.1591 6.1541 3.5757 1.4501 4.9742 1.7502 1.4098 6.84

Contrcoop 1.3542 0.5647 8.0811 2.0196 0.6377 7.3426 2.2686 0.5815 7.1499 0.8832 0.5183 8.5985

Contrcomp 2.0115 1.934 6.0546 2.0497 2.2178 5.7324 3.3054 2.0222 4.6725 1.6102 1.9585 6.4313
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Table C.8 shows that all the hypotheses at C.7 have been confirmed with the exception of the following

three propositions:

H1.2.4 Less production and more shirking time across every value group in all controlling scenarios.

C and ST agents appear to spend more time on individual activities when the scenario is Contrcoop.

In an O-distribution, 70% of the population is composed of O-agents driving both the shirking and

the cooperation norm. Since these agents shirk a lot under a controlling scenario, they have less

time for cooperation, and, hence, the cooperation norm becomes very low for all agent-types. Despite

this, less production (as expected in H1.2.4 ) driven by higher shirking is not achieved by C and ST

agents because the Contrcoop scenario is somehow favourable to these two types: on the one hand, C

agents shirk less than any other, having more time for individual tasks; on the other hand, ST agents

cooperate slightly more, having relatively less time for shirking. These two dynamics lead to a slightly

higher production with respect to the Uniform distribution case.

H1.3.3 Less production and more shirking time across every value group in all cooperative scenarios.

The table suggests that all agent types spend more time on individual tasks in all cooperative scenarios.

In the SE-distribution, both norms are driven by SE agents, being the majority. In all cooperative

scenarios, SE agents tend to be less cooperative. This means that they could spend more residual time

both on shirking and production. However, SE-types do not directly react through means of shirking,

hence they will delegate more time to individual production. Their behaviour directly impacts C-agents

since they have the lowest probability to deviate from social norms. ST agents tend to cooperate less

with respect to the Uniform distribution since the cooperative norm is lower, hence they devote more

time to productive activities. O agents tend to shirk more and cooperate less, having the highest

probability to deviate from social norms, leaving more time to individual activities.

H1.4.4 Less production and more shirking time across every value group in all competitive scenarios.

On the contrary, (i) all agent-types shirk less and (ii) SE agents exhibit higher individual commitment

in a Contrcomp scenario. The low level of shirking for all agents is driven by the higher tendency

to cooperate of the majority of the population due to the prevalence of ST-agents. This boosts the

cooperative norm and reduces the amount of time available for shirking activities. SE agents do not

feel motivated to cooperate in a Contrcomp scenario, they tend to cooperate less than the norm, but a

bit more than in the Uniform distribution. However, since the shirking norm is low, as it is driven by

ST agents, they do not reach the shirking levels of the Uniform case and are "forced" to devote more

time to productive activities.
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Test 2: h

The second parameter sweep test is performed on the norms influence parameter h. We take into account

three possible values of the parameter (0.1, 0.5 and 1.0) with 0.1 as the reference point. We test for the

impact of different h with the following hypothesis:

H2.1 There is a negative correlation between h and the variance of the deviation from the cooperation and

shirking norms. A higher (lower) h leads to a lower (higher) variance deviation from norms across all

employee distributions.

Figure C.16: Impact of h on the variance of the deviations from social norms.
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Figure C.16 shows that the variance of the deviations from both social norms, cooperation and shirking,

decreases more drastically with higher values of h. In line with H2.1, the decreasing variance occurs over

the long-run. This effect is due to the faster integration of more recent behaviour into the social norm.

At step 250, the variance deviation from both social norms becomes more divergent among the three possible

values of h. Strong changes in the norms around that simulation period might have left O-agents, those with

the highest probability to deviate, with less room for deviations. This in turn pushes down the variance for

all values of h, with the same happening sooner the higher the influence of norms on behaviour.

Test 3: κ

Last, the degree of task interdependence has been analysed for values of κ equal to 0, 0.5 (baseline

scenario) and its maximum amount 1. In this regard, we formulate the following hypotheses:

H3.1 A high (low) κ leads to an overall decrease (increase) in output.

H3.2 A high (low) κ leads to a proportionally stronger output increase of ST (SE) agents in comparison to

the other three value groups.
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Table C.9: Statistics for output variable by κ.

Scenario κ C-type O-type SE-type ST-type

Mean Std Median Mean Std Median Mean Std Median Mean Std Median

Base

0.0 3.4379 0.1761 3.439 3.4554 0.4816 3.4536 3.8032 0.3407 3.8022 3.0725 0.3379 3.0703

0.5 3.3426 0.0846 3.3441 3.1849 0.2848 3.1975 3.4718 0.1719 3.4764 3.0865 0.1903 3.0916

1.0 3.2832 0.0344 3.2843 3.2832 0.0343 3.2845 3.2869 0.0344 3.2884 3.2795 0.0344 3.2808

Trusting

0.0 4.7318 0.7518 4.857 5.1297 0.7118 5.2063 5.2063 0.7567 5.3232 4.4599 0.7475 4.5768

0.5 3.9644 0.3382 4.0357 4.0774 0.3371 4.1348 4.1449 0.3336 4.212 3.8201 0.3579 3.8946

1.0 3.3569 0.0318 3.3564 3.3569 0.0316 3.3566 3.3607 0.0318 3.3602 3.3532 0.0317 3.3526

Controlling

0.0 2.7236 0.3304 2.6866 1.9471 0.5945 1.9144 2.7144 0.5284 2.682 2.2465 0.4539 2.2343

0.5 2.3524 0.6069 2.3557 1.6015 0.6462 1.5093 2.2387 0.7016 2.213 1.9597 0.584 1.9016

1.0 2.1828 0.8838 2.2987 2.1844 0.8835 2.301 2.1855 0.8847 2.301 2.1806 0.8828 2.2957

Cooperative

0.0 2.3217 0.3768 2.2651 2.5825 0.6043 2.5572 2.8862 0.4907 2.874 1.4277 0.5274 1.3756

0.5 3.5473 0.3553 3.459 3.2449 0.597 3.2129 3.7621 0.5382 3.6815 2.1087 0.5397 2.1125

1.0 5.8074 1.1932 5.9921 5.8091 1.1941 5.9904 5.8129 1.1944 5.9963 5.797 1.1919 5.9788

Competitive

0.0 5.0237 0.7731 5.1795 5.0233 0.8572 5.1573 5.3843 0.656 5.4941 4.877 0.8676 5.0447

0.5 2.6752 0.4228 2.6988 2.6313 0.4149 2.6514 2.7783 0.4992 2.7755 2.6101 0.3883 2.6477

1.0 1.5779 0.7371 1.4152 1.5779 0.7371 1.4146 1.5815 0.7388 1.4182 1.5764 0.7364 1.4135

Trustcoop

0.0 2.5441 0.3439 2.5126 3.0463 0.686 3.0325 3.2028 0.4772 3.2076 1.614 0.5763 1.5604

0.5 3.8319 0.3335 3.7996 3.7071 0.5592 3.6974 4.1115 0.509 4.0588 2.3562 0.5696 2.3926

1.0 6.152 1.2914 6.66 6.1538 1.2926 6.6613 6.1578 1.2929 6.6656 6.1412 1.2903 6.6468

Trustcomp

0.0 6.4495 1.5227 6.7622 6.8499 1.3934 7.1424 6.9127 1.3284 7.1824 6.4048 1.5565 6.7265

0.5 2.9898 0.3442 3.0848 3.084 0.4065 3.1505 3.1201 0.4277 3.184 2.9662 0.3341 3.0472

1.0 1.5814 0.7381 1.4188 1.5814 0.7381 1.4183 1.5851 0.7398 1.4219 1.58 0.7375 1.4171

Contrcoop

0.0 2.0979 0.4251 2.0028 1.7607 0.5399 1.7155 2.3752 0.4958 2.3274 1.243 0.4879 1.1717

0.5 2.9968 0.234 2.9927 2.1953 0.4991 2.1889 2.9955 0.3849 3.0047 1.7771 0.4894 1.7452

1.0 4.595 0.5025 4.5793 4.5972 0.5029 4.5827 4.5994 0.5031 4.5841 4.5866 0.5019 4.5716

Contrcomp

0.0 3.2138 0.3337 3.2153 2.2695 0.6477 2.2624 3.2131 0.6628 3.1898 2.8093 0.4666 2.8334

0.5 1.849 0.889 1.7837 1.3261 0.8061 1.1452 1.8157 0.984 1.6827 1.6467 0.8398 1.5581

1.0 1.2582 0.951 1.066 1.2589 0.9508 1.0673 1.2612 0.9531 1.0685 1.2571 0.9501 1.0648

To test the two hypotheses above, we computed the average difference in output with respect to the

two extreme values of κ. The overall average output under a low-κ regime is 26% greater than the output

obtained with higher values of κ, independently of the agent-types and of the strategies implemented by the

management. This suggests that H3.1 cannot be rejected: A higher degree of task interdependence is worst

performing in terms of corporate output when agents and scenarios are treated in aggregate terms. H3.2

cannot be rejected because the average change in output between the extreme κ regimes of ST (SE) agents

is 58% higher (52% lower) compared to the rest of the population.

However, when looking at the impact of changing κ per agent-types and scenarios, table C.9 shows the

existence of a positive (negative) correlation between average output and κ under a Cooperative (Competitive)

management style. This is to be expected given the higher partial contribution of cooperative activities to

output triggered by an increase in κ (see equation 1). When the management style is Trusting, higher

values of κ lead to decreasing average output, further confirming the general expectations of H3.1. The

results are more ambiguous when a Controlling environment is put into place. In this case, the negative

correlation between output and task interdependence is (i) not fully satisfied for O agents, being the ones

with the higher tendency to shirk under such a scenario; (ii) weaker for ST agents, whose highest propensity
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to cooperate is not encouraged by a monitoring environment.

In scenarios including reward schemes, the overall picture is not as straightforward. Reward schemes have

a very strong effect on the overall output in relation to κ, both in cases with or without monitoring. While

Trusting (Cooperative) scenarios generally show decreasing (increasing) output trends with higher κ, it might

be expected that a combination of those measures would counter each other out. However, Trustcoop exhibits

an even stronger increase in output compared to a solely Cooperative scenario. Inverse observations can be

made for the relations between Trusting, Competitive and the combined Trustcomp scenario. As already

noted above, Controlling does not show a clear trend in output changes related to κ. In combination with

Cooperative and Competitive reward schemes, we observe that the ambiguity of observations in a Controlling

scenario is overpowered by the effects of the implemented payment schemes. This results in similar, although

dampened, trends for Contrcoop and Contrcomp in comparison to Cooperative and Competitive.
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