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Abstract We use the example of the introduction of the anti-smoking legislation

to model the relationship between the cultural make-up, in terms of values, of

societies and the acceptance of and compliance with norms. We present two agent-

based simulations and discuss the challenge of modeling sanctions and their relation

to values and culture.
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1 Introduction

In recent years a majority of European countries enacted a ban against smoking in

public places like cafes, bars, and restaurants. Then ban targeted Environmental

Tobacco Smoke (ETS) and was intended to protect people from the damage of

secondhand smoke.

National reports about norm compliance indicate that the effects of the smoking

ban are far from being homogeneous. Italy, for example, among the first countries to
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introduce a law against ETS, provides an example of widespread compliance,

achieved immediately after the enactment of the ban. On the other extreme, in the

Netherlands, consistent violations have been documented; consequently, prohibi-

tions have been relaxed and exceptions have been created for all venues smaller

than 70 square meters who do not have employees other than the owners.

To explain the different fates of the smoking-ban policy across Europe it is necessary

to investigate the complex dynamics of normative behaviour in human societies, where

people may find themselves in situations in which different, possibly conflicting, norms

are applicable. In a norm conflict, a person may decide to comply with one or more of

the applicable norms, while violating others. Assuming the smoking-ban as a case

study, we can characterize the conflict as the introduction of a uniform formal law (legal

norm), where previously different social norms about smoking in cafes would hold

(probably different for different cafes, depending on their clientele).

The conflict between the legal and social dimensions can be further expanded to the

analysis of the differences between the cultural settings in which the policy was

implemented. The justification and formalization of the norm into law has been

different for different countries. For example, in Italy, the law has been explained as

directed toward the health of cafe customers; in fact, sanctions are directed towards

customers who actually smoke. In the Netherlands, on the other hand, the law is

implemented as a consequence of the law prescribing employers to create a healthy

environment for their employees. Customers (and employees) should refrain from

smoking to protect the health of those who earn their living there, and this is a

responsibility of the cafe owner (who is therefore the one sanctioned in case of

violation).

Abstracting from the specifics of national legal systems, it is important to point

out that the justification of the law might contribute to the explanation of the

stronger or weaker acceptance of the norm and the consequent individual

compliance. In framing the ban around different values—i.e. Public health, in the

case of Italy, versus better working conditions, in the Netherlands—legislators have

created distinct cultural environments in which the norm operates.

In the example of the introduction of an anti-smoking law, obviously different

values are at stake. On the level of behaviour, such values are health, care for others

(with respect to their health), but also: joy or pleasure. The economic interest of the

bar keepers may also be at stake (in some countries, e.g. The Netherlands, bar

keepers claim their clientele dramatically dropped after the new law went into

effect). But particularly connected to the cafe setting are certain values regarding

the authority that is accepted, like freedom or autonomy. The relative weight of

these values in the setting, both at the level of the individual and at the level of the

ratio given to the norm can be regarded as a contributing factor, and may explain the

lesser degree of acceptance of the law compared to the acceptance in other

seemingly similar settings, like cinemas or restaurants.

In this paper we aim to use this example of anti-smoking legislation to model the

relationship between the cultural make-up, in terms of values, of societies and the

acceptance of and compliance with norms. We take into account both individual

differences and social context. In the next section, we will give a theoretic basis for

our model, explaining the central concepts of norms, values and culture. In Sect. 4,
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we will describe the interaction scenario that we developed as a use-case related to

the introduction of a smoking-ban. In Sects. 5 and 6, we will present two different

simulations regarding the introduction of anti-smoking laws. They will show how

the acceptance of the norm and resulting behavior differs across different cultures.

The first simulation addresses the acceptance of the norm, whereby it aims to

abstract from the concrete values that underly the norms and culture: it links norm

type preferences to Hofstede’s cultural dimensions (Hofstede and Hofstede 2003).

The second simulation takes Schwartz’s values (Schwartz 2006) to characterize

culture, and also addresses the actual compliance with the norm. In Sect. 7, we

reflect on the outcomes of those simulations and in particular discuss the

incorporation of sanctions and how this should interact with the cultural component

of our model. To conclude, we discuss the promises and challenges of our approach.

2 Theoretical framework

In this section, we elaborate on the theoretical basis for the concepts in our

background framework: values, norms and culture. In brief, this is how we frame

these notions:

• Values: ideals worth pursuing. These ideals may be conflicting, and not valued

equally by each individual. We take each individual to have a private ordering

over the values, establishing her value profile.

• Norms: standards within a society, which are aimed at achieving certain values.

We distinguish three different types of norms, as we will explain later (cf. Sect.

2.2).

• Culture: the aggregation up to society level of the value profiles of the

individuals within a given society.

In the following subsections, we elaborate a bit more on our conception of these

notions.

The three basic concepts of our framework are connected. Figure 1 indicates the

relationships we postulate between the three cornerstones of our framework. Norms

Fig. 1 Interrelation between the central concepts of our analysis: agent behaviour is grounded on their
values, which can be seen internally as a reason to comply with norms and, at the aggregate level of the
population, as an external way to describe their culture. The resulting relationship between norms and
culture links the prescriptive force of social norms to the pressure to conform to cultural standards
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are standards that make more concrete what needs to be done or needs to be the case

in order to realize values (1). Their prescriptive force works toward the promotion

of specific values in a society. The aggregation of the value profiles of the

individuals within a society (dynamically) constitute the culture of that society (2).

The way that values are actualized by norms is not one on one, but rather is

influenced by the culture of the group of individuals for whom the standard is

supposed to hold (3).

Aiming at the development of a generic formal model of social behaviour based

on values to address cultural differences, we characterize values as individual

variables, internal to the agents and ordered based on their relative strength; culture,

then, is the resulting aggregate coming from the distribution of the values ordering,

and as such is an exogenous representation of the population as a whole; norms,

instead, are a social input, and as such external to the agent, affecting their

behaviour depending on their preferences and the norm type: we distinguish

between social and legal norms, where the latter is a explicit rule, known by all the

agents prescribing a specific behaviour, while the former is conditional to the

configuration of the population.

In the following subsections we are going to describe the concepts of our

framework in more details. They will then be linked to the elements of the

interaction scenario we developed in Sect. 4. The case study we model is

the introduction of the smoking ban in cafes, which had different receptions in the

various European countries. In the experimental sections later we try to explain this

differences in terms of the values hold by the agents in the populations.

2.1 Values

The concept of value is a notoriously hard one to capture, or in any case, the same

word is used for related but subtly different things. We take values as ‘ideals worth

pursuing’. Thereby, values are dispositions to choose one state of the world over

another.

Formally it is possible to reduce values to an order over a set of alternative

outcomes: Hansson (2001) represents them formally through the basic notion of

preference, where norms are then action guiding principles that are connected to

(shared) preferences. The task to include them in a general agent architecture

however is less straightforward, mainly due to the overlap between the concept of

value and other relevant mental constructs, like: beliefs, goals and desires, and

norms.

Miceli and Castelfranchi (1989) define values as a special kind of evaluation

Such an evaluation ‘consists of an assumption of agent E (Evaluator) about X’s

power (means, properties, capabilities, skills) to reach a certain goal G’. An

evaluation informs the agent that the entity X (be it a tool, another agent, an

institution, etc.) is a good means to reach a specific end. What happens with values

is that the notion of the goal against which we are evaluating X disappears, hence X

becomes ‘‘good’’ in itself, and the agent holding the value pursues it through

terminal goals, instead of as a means for something else.
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In this perspective values are implicit evaluations: they are still susceptible of

practical reasoning considerations, but they become absolute in the psychology of

an agent. The notion of value can thus become a principle to organize the reasons an

agent has to argue, justify or refute the outcomes of a decision-making process in

complex scenarios (see for example, the work of van der Weide 2011).

When considered part of the life of a group and its members, values possess a

prescriptive power. E.g. communicating that something has a value will indirectly

affect the mind of a social agent. If norms mandate specific actions or states of the

world (i.e. goals), values give the agents a reason for pursuing the goal (i.e. because

it is ‘‘good’’). Previous work has explored the connection between norms and

agents’ preferences proposing design principles to represent different personalities

in normative reasoning (Dignum and Dignum 2009).

2.2 Norms

As indicated before, a norm is a standard (e.g. a rule of conduct) within a group or

society. According to Bicchieri (2006): ‘‘‘Norm’ is a term used to refer to a variety

of behaviors, and accompanying expectations’’. She also points out that conformity

to norms is not necessarily consistent, and may depend on the types of norms.

Indeed, we distinguish between different types of norms: implicit norms that

emerge among the people, norms that are explicitly imposed on the community (by

a governing body), and personal standards that agents develop privately over their

lives (by being part of different communities and having certain experiences). This

last type can be seen as a sort of default behaviour of an agent. We will refer to these

three types as social norms, legal norms and private standards respectively. The

three norm types are characterized in Table 1.

We use the term legal norms for rules of conduct that are explicitly formulated

and imposed on the community by a central entity. Legal norms, i.e. laws, make

explicit for the entire community how to behave in order to support some underlying

value.

Social norms are more implicit and more flexible: they only cover a subgroup of

the community, their boundaries are hardly defined, and an agent can decide to

(temporarily) leave a certain subgroup on the basis of lack of support for the social

norms in that group. Also, while the change of a legal norm is a momentaneous

central event, social norm change is rather a dynamic process of diffusion. Social

Table 1 Characterisation of norm types

Legal norm Social norm Private standard

Primary value

connected

Compliance Conformity Integrity/being

consequent/

Genesis Imposed by institution

explicit

Emergent/dynamic

implicit

Fixed (by history)

implicit

Different considerations play a role in the agent’s decision to behave according to the norm or not,

depending on its type
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norms are more dynamic and context dependent, while legal norms draw clear lines

in what counts as desired behaviour.

Indeed, Bicchieri (2006) defines social norms as non-formal, non-sanctioned (in

the explicit sense), and relative to (perceived) number of people adhering to the

norm, and expectations of others w.r.t. adhering to the norm. Following Bicchieri

(2006), an agent will comply with a social norm or rule if:

• a sufficiently large number of others conforms to the rule and;

• a sufficiently large number of others expects her to conform to the rule, and may

sanction behaviour.

With private standards, we indicate the normative beliefs a person has developed

over the course of his or her life. We abstract from the way they came to be (we

implicitly take them to be partly derived from social norms, partly from legal norms,

in the different societies an agent has previously been part of), and assume them to

be fixed for each agent in the given situation. They are the standards of behaviour a

person holds for him- or herself. We take these standards to be invoked if no legal or

social norms are applicable, or if the agent in question is insensitive to those norms.

The scope of a norm depends on its type. We will take the legal norms to hold for

the entire population of the agent society. The scope of a social norm is some,

possibly dynamic, subgroup of agents in a certain situation, for example the agents

currently present in a given public area. We take the scope of a private standard to

be only the agent who holds that standard for him- or herself.

Of the three different norm types we distinguish, we focus on acceptance of and

compliance with legal norms: norms that are imposed by some central authority and

which hold for all agents in the given society.

We take norms to constitute a link between the abstract values and concrete

behaviour that is considered to serve one or more of the values. Acceptance of a

norm may depend on the extent to which the underlying value is supported, and the

prescribed behaviour is considered to count as support for that value by the agents in

the community.

In practice, legal norms usually also have an explicit sanction for violation,

which may or may not be enforced. Also, violating social norms may result in

certain repercussions, like social exclusion or impact on reputation.

In the simulation models of this paper, which are initial steps in a longer line of

work, the sanctions are kept implicit. In follow-up work, we will include sanctions,

modeling them in terms of our basic concepts of norms, values and culture.

However, we note immediately that this is a non-trivial modeling task. Sanctions are

not just another action that agents have to decide upon, but they have connections to

many aspects in the model. The first issue is that sanctions will have a mental effect

on the agent that is sanctioned, but this effect is only noticed in later decisions on

actions. It means that agents need to keep a memory of being punished, and be

aware of a relation to a particular situation. Secondly the sanction itself should

somehow have a negative influence on the decision to perform the same action (in

the same situation). One way of implementing this will be through the use of a kind

of utility function for each agent and having sanctions negatively affecting the

utility.
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A second important aspect is that the agent who performs the sanction should

also have some incentive to perform the sanctioning action. For a legal norm this

can be coded within the role of the agent, but for social norms the agent should

perceive some benefit of performing the sanctioning action. Whereas sanctions to

legal norms are uniform for everyone belonging to a society, social sanctions

require a social structure and the sanction will depend on the agent’s role in that

structure (Bicchieri 2006, p. 11). This means that the model should also be able to

code such role. Another issue is that the sanction does not just influence the

sanctionee and sanctioner, but also the agents that observe the sanction. They will

give the norm compliance more priority as they see that violation might be

sanctioned. This indirect effect of the sanction is important as it effects many agents

at the same time and thus helps to spread a norm very quickly.

In relation to the issue of modelling sanctions, we mention that we also postpone

modelling social structure through the use of groups and group membership. As this

plays an important role in different cultures it also has a big impact in the uptake and

compliance of norms. E.g. becoming a respected member of a group can imply that

one has to comply to the norms of that group. In our example case this might be

either smoking or not smoking. A sanction on smoking might thus also consist of

banning someone from a group when smoking. Again this complicates the

simulation, because now agents should keep track who belongs to their group(s) and

how important it is to stick to their group, etc. We also leave this for future work.

2.3 Culture

In our framework, we take it that each individual has a private preference order over

values. The aggregation of the preferences of the individuals constituting a society,

we get the culture of that society.

Long-standing research by Hofstede has shown that national cultures differ in

particular at the level of, usually subconscious, values held by a majority of the

population (Hofstede 2001). Values, in this work, are taken to be ‘‘broad preferences

for one state of affairs over others’’. It turns out that national cultures are remarkably

stable over time, possibly related to the fact that these values are acquired during

childhood. Therefore, cultural change is a matter of generations.

Hofstede’s framework distinguishes four dimensions along which cultures can be

characterized (Hofstede and Hofstede 2003):1

• Power distance (PDI): the extent to which the less powerful members of

organizations and institutions accept and expect that power is distributed

unequally;

• Uncertainty avoidance (UAI): the extent to which society tolerates uncertainty

and ambiguity;

• Masculinity/Femininity (MAS): distribution of roles between the genders;

• Individualism/Collectivism (IDV): the degree to which individuals are inte-

grated into groups.

1 For simplicity, we ignore for now the dimensions Long-Term Orientation (LTO) and Monumentalism

(MON), which were added later.
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An alternative characterizing framework for culture is Schwartz’s theory of

cultural values orientation (Schwartz 2006). Some of these values are more aligned,

some are more opposed. Schwartz visualizes the dynamics between the basic values

as depicted in Fig. 2. We choose a slightly simplified representation (taking the two

kinds of autonomy as one) in three dimensions:

1. Autonomy versus Embeddedness: represents the extent to which agent identify

with the group; how much the agents let their own behaviour be affected by

shared ways of life.

2. Hierarchy versus Egalitarianism: represents the importance agents attribute to

differences in power, together with tendency to comply with the rules and

obligations associated with the assigned roles.

3. Mastery versus Harmony: expresses the agents’ degree of self-assertion in order

to direct and change the environment to reach group or personal goals.

The two cultural characterizations have been compared in the literature, with the

general conclusion that the two frameworks are more or less equivalent. For

example, Gouveia and Ros (2000) compares the two and concludes that ‘‘the

Fig. 2 Schwartz’s basic cultural values and their relations (from Schwartz 2006)
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Hofstede model is better explained by macro-economic variables while the

Schwartz model is better accounted for by macro-social variables’’.

In this paper, we make a first attempt to link norm type preferences to society

culture, which will enable policy makers to decide on the best norm type to use as

implementation of a policy. For instance, in cultures that prefer private norms over

other norm types, a campaign illustrating the negative effects of smoking may be

more effective than a formal law prohibiting smoking. The latter will in turn be

more effective in cultures preferring legal norms. If individual autonomy is highly

valued, any centralized measure may be regarded as paternalistic and thereby raise

opposition, irrespective of its positive aims.

3 Related work

A number of contribution exist in the literature addressing the problem of norms in

multi-agent systems and the related issues of norm recognition and norms’

enforcement mechanisms.

Autonomous and self-interested agents behave according to their own motiva-

tions and goals. When their interests are not aligned, conflicts may arise. Norms are

thus necessary to achieve coordination in multi-agent systems—to solve the conflict

between agents and to ensure order and predictability at the social level. Multi-agent

systems research has produced models of norms based on deontic logic and the

concepts of permission, obligation, and prohibition.

The norm compliance in multi-agent systems (MAS) has resulted in different

approaches (Dignum 1999; López y López et al. 2002). A regimented view of

norms (Esteva et al. 1991) in which norms are viewed as constraints, and a

regulated view (Aldewereld 2007; Grossi 2007) in which norm enforcement is

explicit and agent’s motivations play an important role in compliance decisions.

When regimenting norms, all agents’ actions leading to a violation of those norms

are made impossible. I.e. the design of the system makes it impossible to perform

forbidden actions (think of gates at the metro station that prevent entering without

ticket). From an engineering perspective, these approaches are straightforward but

they seriously limit agent autonomy. Regulated approaches require both the

establishment of institutions that monitor and enforce norm compliance, and the

existence of normative agents that are able to reason about the effect of norms on

goal achievement.

In most cases, work on norm compliance assumes norms to be implemented and

enforced by an institution. That is, only legal norms in the sense we define above are

considered. In sociology, norms are the behavioural expectations within a society or

group. As such, norms are the rules that a group uses to determine appropriate and

inappropriate values, beliefs, attitudes and behaviours. These rules may be explicit

or implicit. Failure to follow the rules can result in several punishments, including

exclusion from the group. Norms are the attitudes and behaviours of a group, and

the values are what is important to that group.

Values, norms and culture in multi-agent systems 87

123



More formal and applicable is the work by Castelfranchi, Conte and Dignum

distinguishing different phases in the acceptance of norms: recognition as norm,

acceptance and compliance (Conte et al. 1998). Without explicitly referring to their

model (which also includes goals and beliefs), we could say that our first simulation

addresses the acceptance phase a bit more, the second simulation the compliance

phase. Rather than focusing on the autonomy of agents, we focus on a wider range

of values. We study how norms are accepted in agent societies with different

preference profiles over the values, i.e. in different cultures.

Given that the preservation of the agents’ autonomy might lead to norms’

violation, the problem of designing effective mechanisms for the preservation of the

rules of the system has also received considerable attention (Grossi et al. 2007). The

work of Andrighetto and colleagues (Campennı́ et al. 2010) use a sanctioning

system to show how norms can emerge in an artificial population and how the

presence of punishment from other agents can offer incentives for norm abiding

behaviour.

Which enforcement mechanisms are effective and how sanctions are likely to

be followed is directly related to the values of an society, i.e. its culture. Moral

values are the standards of good and evil that guide an individual’s behaviour and

choices (Scott 2002). Individuals, groups, and societies develop own value

systems used for the purpose of ethical integrity. Value Sensitive Design (VSD) is

a methodological design approach that aims at making moral values part of

technological design, research, and development (van den Hoven 2005). In

particular, we are interested in policy design, i.e methods to determine which of

various alternative policies will most achieve a given set of goals in light of the

relations between the policies and the goals. However, value descriptions do not

provide enough formality to be usable at the system specification level. Therefore,

an important aim of VSD is to provide a formal representation of values, that

‘translates’ abstract concepts into a formal representation, to enable a system that

supports specification and analysis of policies. The analysis presented in this paper

is aimed to support the evaluation of policies and their effect on the behaviour

within the community.

4 Interaction scenario

• The system comprise a population of agents characterized by a set of values and

their ordering. Values ordering is responsible for the agents’ decision regarding

their location and their interactions with other agents.

• The environment in which agents interact represents a public venue, like bars,

pubs, cafes, etc.

• The object of study of this simulation is related to the social perception of

cigarette smoking in public. This target behaviour is subject to the constraints

coming from the general population of agents (social norms) or, exogenously,

the legal authority (legal norm):
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social norm depends on the attitudes of the individual agents present in a

specific venue—if the majority is in favour of smoking, the target behaviour

will be considered socially acceptable.

legal norm this second type of norm is introduced exogenously at run-time,

half-way through the simulation, that is announced to every agent and can

potentially conflict with the social norm in force at the moment of the

introduction of the ban and/or with the individual attitude towards smoking.

4.1 Some modelling choices

• The time frame of 200 clock ticks is imaginary in the sense that we disregard

opening- or closing times. One clock tick could stand for 15 min real time. At

each clock tick, all agents update their beliefs and make their decisions

synchronously.

• In these initial models we stipulate a few parameter values. For example: we

take parameter values such that agents whose normative belief it is that smoking

in cafes should be permitted, have a higher probability to decide to go to the cafe

than agents who hold the normative belief that it should be forbidden. For future

research, such assumptions should be validated and the values should be

calibrated with empirical data.

5 Modelling culture using norm type preferences

As indicated before, people may find themselves in situations where different,

possibly conflicting, norms are applicable. In the case of a norm conflict, an agent

will decide to comply with one or more of the applicable norms, while violating

others. We will now present a first simulation model for the effects of the

introduction of a law prohibiting smoking in a cafe environment. This first

simulation does not directly involve values, but aims to abstract from values

through preferences over the three norm types (recall Table 1). We explore the

link of the norm type preference profiles and culture through Hofstede’s cultural

dimensions.

We developed a simple simulation to illustrate how different preferences over the

three norm types may result in different behaviour changes after the introduction of

the anti-smoking laws. Agents in this scenario have a private attitude towards

smoking and a preference order on the three types of norms (legal, social and

private). For the sake of this simulation, we simplified this into each agent having

one preferred norm type, i.e. we characterize agents by their primary preference

which norms he considers guiding for his behaviour:

1. lawful agents: law-abiding, whatever the law prescribes, they do.

2. social agents: whatever most of the agents in a certain shared context prefer,

they do as well
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3. private agents: irrespective of law or context, they do what they themselves

judge to be right.

Agents meet each other in a cafe. We model the effect of the introduction of the

smoke prohibition in cafes, both on the average number of cafe clients (depending

on their preferences, agents may leave the cafe if they can no longer smoke there, or

stay longer if it actually becomes smoke-free), and on the number of those clients

that violate the law (agents may still go to the cafe and ignore the law). The legal

norms range over the entire society, the social norms are relative to the contingent

context of those people present in the cafe. This will give the simulation its

particular dynamics.

5.1 Simulation design and implementation

We have developed a simple environment ‘‘CafeWilhelmina’’ that simulates a

community of people that frequent a cafe. Each agent is either in the cafe or not, has

a personal attitude towards smoking within a cafe environment, and has a preferred

norm type. The social norm whether smoking in the cafe is accepted, is determined

by the majority of the agents (Algorithm 1). At any time, all agents can decide either

to go to the cafe or to leave the cafe (rules Algorithm 3). We assume that smoke-

positive agents (those who find smoking in the bar acceptable) might be more likely

to frequent the cafe than smoke-negative ones (as reflected in parameters PGS and

PGN). Agents that are in the cafe can decide to leave either because they don’t like

the environment (i.e. the prevailing social norm is different from their preference) or

simply because they’ve stayed long enough (parameter PL).

Recall that Bicchieri’s compliance conditions for social norms refer to ‘‘a

sufficiently large number of others’’ (p. 6 in this paper), without specifying

‘‘sufficiently large’’. In this simulation, we take it to be the numeric majority

([50 %) of the population, but this would be an interesting parameter to

differentiate between more types of agents. Also, the aspect of expectations of

others is not yet part of our model, but we consider it to be an important factor in

practice in the deliberation whether or not to comply with a certain social norm.

Formally, a CafeWilhelmina setting is defined by the following parameters:

• A = {a: a = ((private-pref, norm-pref, in-cafe), (go-cafe, leave-cafe))}, are the

agents. They are characterised by their beliefs and actions, stored in parameters

private-pref 2 fsmoke; not�smokeg (a personal belief whether smoking in

public is OK or not), norm-pref (which norm type they would primarily follow),

in-cafe (whether or not they are in the cafe), and go-cafe (whether they decide to

go to the cafe if they’re not yet there).

• N = 100, is the number of agents

• T = 200, is the number of ticks per run

• LawT = 100, is the Tick of the introduction of the anti-smoking law

• LN 2 fsmoke; not�smokeg, is the prevailing Legal Norm; set to be smoke
before LawT, and not-smoke after. Important: here ‘smoke’ abbreviates the norm

that it is permitted to smoke, not merely the action ‘to smoke’. In particular, you

don’t need to actually smoke in order to comply with the norm ‘smoke’.
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• SN 2 fsmoke; not�smokeg is the Social Norm prevailing in the cafe at any

moment.

• PGN = 0.15, is the Probability to Go to the cafe for Non-smoking agents

• PGS = 0.45, is the Probability to Go to the cafe for Smoking agents

• PL = 0.25, is the Probability for all agents to decide to just Leave the cafe

During the simulation, synchronously at each clock tick, the agents will make

decisions to enter or leave the cafe and, once in the cafe, to comply or not to the

holding social norm and deontic norm. The social norm in the cafe is determined by

the preference of the majority of agents in the cafe, as described in Algorithm 1.

Note that for now we merely stipulate with our choice of parameter values that

smoking-positive agents have a higher probability to decide to go to the cafe

(PGN [ PGN). When future simulation get more realistic, we will of course need

empirical data supporting such parameter settings.

Algorithm 1 Set social norm

The agent’s attitude towards smoking depends on its private preference, its

normative attitude (i.e. the type of norm the agent follows), and the holding social

and legal norms, as described in Algorithm 2.

Algorithm 2 Set agent’s attitude towards smoking

The decision to enter or leave the cafe, depends on the agent’s normative attitude.

Agents may randomly decide to leave the cafe (out of boredom), or if the current

social norm does not match its normative attitude (out of dissatisfaction). This can

be read from Algorithm 3.
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Algorithm 3 Decision to enter/leave cafe

Private preferences and norm preferences are assigned randomly to each agent,

according to a given probability distribution (see the percentages in the bottom line

of Fig. 3). Each simulation run consists of a number of ‘ticks’. During each run of

the CafeWilhelmina simulation agents will go to or leave the cafe. We have

implemented CafeWilhelmina using the RePast simulation environment (Repast

Organization for Architecture and Development 2003).

5.2 Results

Figure 3 shows the results of the simulation for different population compositions.

In this scenario, agents have a fixed private attitude towards whether smoking

Fig. 3 Results of the simulation for different compositions of the population
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should be allowed in cafes (assigned randomly with 50 % chance) and a fixed norm

type preference (i.e. they will either follow legal, social or private norms). We

varied the percentages of agents with a certain norm preference, as indicated in the

x-axis. We also ran the simulation with different probability for the attitude towards

smoking in cafes (e.g. 30 %), but this did not produce interesting differences in

behavior of the population. We ran each configuration 10 times, the values in the

graph are the average numbers over these runs. Each pair of columns shows the

situation before and after the introduction of the law.

As can be expected, highly normative societies (where the percentage of lawful

agents is above 50 %) react positively to the introduction of the smoking ban.2 This

can be explained by the fact less people have a reason to leave the cafe: for more

people the personal attitude matches the current social norm (with many lawful

agents, many people will have negative attitude towards smoking after the ban,

increasing chances of this also becoming the social norm). In configurations where

social agents are in the majority, the number of clients typically diminishes after the

introduction of the law. People not accepting smoking and lawful agents will not

stay in the cafe: they don’t feel comfortable, because of the smoke or because the

law is not being upheld respectively.

In our simulation, we see how the effect of the introduction of the anti-smoking

law depended on the composition of the society in terms of norm type preferences

(cf. Fig. 3). Let us use triples (x, y, z) to represent such composition in terms of

percentages lawful (x), social (y) and private (z) agents.

Note that, despite the fact that we only used the most preferred norm type in our

simulation, the aggregate level for the society (of 100 agents) does result in a

complete (possibly non-strict) order over the norm types (with weights, determined

by the composition of the society in terms of the top preferences of the agents).

Let us first consider the three extreme cases. In a fully law-abiding society

(100,0,0), the effect of the introduction of the smoking prohibition is dramatic: after

the introduction, everyone complies and cafe attendance increases (because of the

consensus created by the law among those lawful agents). In the absence of lawful

agents, the introduction of the law will have no effect: see (0,100,0) and (0,0,100). It

may be argued that in realistic societies with laws at least some lawful agents exist.

If not, the laws of that society would in fact be useless.

It is interesting to note, that with a majority of lawful agents but also a portion of

social agents (as in the case when there are only lawful agents), the cafe attendance

will actually increase after the introduction of the smoking prohibition (see

(60,30,10), (70,20,10), (60,20,20)), and the vast majority of normative attitudes

towards smoking will correspond with the actual law. The prohibition is noticeably

less effective with a majority of social agents and less lawful agents (columns

(30,50,20), (30,60,10), (20,70,10)), with less attendants and only a slightly lower

percentage of smokers.

2 The residual number of people who accept smoking in the cafe, has to do with the transition moment in

which there were still smokers in the cafe.
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5.3 Connection to character and culture

Note that in the simulation we only used the most preferred norm type for each

agent, for simplicity. Taking the complete order over the three norm types,

contributes to a richer representation of different attitudes towards rules of conduct.

For example, an agent who least prefers private norms, can be described as one who

believes norms should be commonly shared (as is the case with legal and social

norms), and one who least prefers social norms, could be seen as one who likes

norms that are clear and unambiguous to him. An agent who least prefers legal

norms, can be seen as less authority-sensitive.

Here we give some tentative characterisations of the six agent types

corresponding to the six norm type orders. The structure of the orders gives us

some oppositions:3, 4

• Legal � Social � Private: authoritarian
• Legal � Private � Social: absolutist
• Social � Legal � Private: collectivist
• Social � Private � Legal: relativist (opposite of absolutist)

• Private � Legal � Social: individualist (opposite of collectivist)

• Private � Social � Legal: anarchist (opposite of authoritarian)

Each society is composed of agents with different norm type preferences. The ratio

in which each of the agent types is present in a society, reflects its culture with

respect to rules of conduct. For example, the highly individualist non-hierarchical

character of a society is reflected by it having a large portion of agents of the last

type (Private� Social � Legal). The model in terms of norm types can in that way

be used to represent different cultures in their response to the introduction of new

(types of) regulation.

A link between Hofstede’s cultural dimensions to our norm type orders, would

provide a translation from the (known) Hofstede cultural characterisation of

societies with their norm type preference profile. This deserves more thorough

investigation. For the moment, we postulate some possible correlations between a

predominant preference for a norm type and cultural dimensions:

• legal norms: are associated with high power distance [PDI] (legal norms come

from an authority) and/or high uncertainty avoidance [UAI] (through their

explicit formulation, legal norms create clarity and intersubjectivity);

• Social norms: are associated with low PDI (equality), low masculinity [MAS]

(caring for others), and low individuality [IDV] (the importance of belonging to

the group)

3 Note that we restrict here to the mere order of the norm types, without ‘weights’ assigned to the norm

types. This means that ‘‘Legal � Social � Private’’ represents both agents who exclusively consider legal

norms, and agents who put the three norm types on the same level. Adding weights could refine this.
4 In terms of Schwartz’s value orientations, we could link a higher preference for social norms to a higher

score for Embeddedness (vs. Autonomy), a higher preference for legal norms to a higher score for

Hierarchy (vs. Egalitarianism) and a higher preference for private norms to a higher score on Mastery (vs.

Harmony). However, when we framed Schwartz’s three value oppositions as ‘dimensions’ (which would

be orthogonal), it is not evident how to see these in a linear order as we do here for the norm types.
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• Private norms: high IDV (the private context is taken as guiding), high MAS

(assertiveness), low PDI.

A further development of such correlations could result in a model predicting for

a given society whether the introduction of a new policy will lead to the desired

behaviour change or not, or whether it would be better to let it be an emerging

process. This would enable policy designers to understand the effect of norm

types on different cultures and decide on the most appropriate type to use as

medium for the introduction of a policy. In that case, a theory for arguments

promoting values and their norms could be of use (Atkinson and Banch-Capon

2009).

We attempt to link our simulation results with the reality of the smoking

prohibitions in different countries. Let us look at the results of a Dutch study

evaluating the effect of the smoking prohibition (International Tobacco Control

Nederland 2009), despite some important differences with our simulation in what

it counts. It compares the effect of the introduction of the smoking prohibition

laws for cafes in Ireland (2004) and the Netherlands (2008) over the first

months.

It turns out that the number of cafes that became smoke-free has been

significantly higher in Ireland (2004) than it has been in the Netherlands (2008).

Smokers were asked whether people were smoking in the last cafe they recently

attended.5 In the Netherlands, this was the case in 96 % of the cafes before the

ban, and 31 % after, while these figures were 98 and 5 % respectively in Ireland.

This suggests that the Irish have a high proportion of lawful agents, with also a

significant number of social agents, who follow the changing majority.

Unfortunately, looking at the cultural differences between the Netherlands (NL)

and Ireland (IRL) does not give a clear picture as to explaining this difference, and

giving a connection between cultures and the effect of the introduction of a new law.

The cultural difference is most significant in the masculitinity dimension (NL:14 vs.

IRL:62). The differences in the other dimensions are less extreme: the Dutch are

more uncertainty avoiding that the Irish (UAI: NL:53, IRL:30), both are

individualistic, but the Dutch more extremely so (PDI: NL:80, IRL:65), and both

are egalitarian, but the Dutch less so (PDI: NL:38, IRL:22). With the proposed link

we made between the cultural dimensions and the norm type preferences, one would

expect the Dutch to respond better to the introduction of the new law.

However, there is another important reason why it is not so easy to directly link

these figures to our simulation or our model. The Irish law differs from the Dutch

one, in that it prescribes a complete ban of smoking, while the Dutch law allows

cafes to install separate, unserviced, smoking areas. How this is reflected in the

figures above is not so clear.

5 Recall that in our simulation, we did not count actual smoking, but whether agents supported the

permission to smoke in cafes
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6 Modelling culture in terms of values

In this section we present our second simulation, which extends the previous one

about norm acceptance, to also include compliance. The simulation in Sect. 3 dealt

with changes in attitudes. In the following simulation, we took this idea a step

further and attempted to introduce a potential change in behaviour. The behaviour of

the agent is governed by a simple algorithm that shows how it might be possible to

connect agent values to decision-making processes. In other words, the simulation

in the present section differs from the previous one by linking attitudes to

behaviours and showing how these behaviours are connected to agent values.

6.1 Scenario 2

To illustrate the role of values in aggregating (possibly conflicting) social inputs,

and hence the emergence of social norms, we outline a scenario around a ban on

smoking in bars.

Agents have a discrete set of behaviours that define their possible choices

regarding smoking, when in a bar. We assume all agents in the bars are there for

social reasons, i.e. to share each others company. Their attitude towards smoking,

however, might be different, and this will likely affect their interactions, as well as

the individual choices each agent has to make. Agents who would like to smoke

have to choose whether they really wish to do it in the social context in which they

find themselves. This decision is influenced by their personal attitude regarding

smoking, the prevalent social norm inside the bar (the venue could be either smoker-

friendly or anti-smoking), and finally by whether a law banning tobacco smoke from

public place has been enacted or not.

Table 2 lists the elements that are relevant for the scenario, where a population of

agents, each time from a different cultural group, has the option to attend one of

three possible venues. Their behaviour inside the bar will determine the social norm

related to smoking with a majority rule: if the number of smokers is higher than the

number of non-smoking agents, then the venue will be said to have a social norm in

Table 2 Features of the bar

scenario
Agent’s actions

Attend bar Leave bar

Smoke inside Smoke outside

Refrain from smoking Aquiesce ETS

Agent’s values

Individualism Health

Achievement Hedonism

Equality

Norms and agents’ attitudes

Attitude wrt. smoke (Agent)

Social norm (Venue)

Legal norm (Society)
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favour of smoking. In the middle of the simulation a smoking ban prohibiting

smoking inside public places is enacted. The introduction of a new legal norm is

hypothesized to affect differently each cultural group.

This simple scenario abstracts from some aspects of the real-world implemen-

tations of the legal norms forbidding smoking, such as whether or not both the

violating smoker and the bar owner are fined (Italy), or just the bar-owner is fined

(The Netherlands) (Nagelhout et al. 2011). Some countries also allow separate

smoking areas in bars, which can effect the development of social norms around

smoking.

6.2 Agents and values

At the most basic level, the behaviour of the agent is influenced by the values they

hold and their relative importance. Following the theory of cultural value orientation

presented in Schwartz (2006), most culturally relevant characteristics can be

expressed organising values along three dimensions, as we presented in Sect. 2.1.

We represent this structure with three variables—one value for each dimension—

and, assigning a numerical weight to them, we identify the cultural group to which

they belong, i.e. agents with the same culture will have the same value ordering. The

values associated with the three dimensions are respectively: individualism, equality
and achievement.

An additional two variables are used to represent values that concern the

individual agent in matters more strictly related to the social scenario under

consideration. The two values are: health and hedonism.

The selected values are designed to represent different motivational tendencies in

cultural groups. E.g. agents that value achievement over anything else, will tend to

take action to affect their environment. However, if they also happen to value

Fig. 4 Value ordering affects agents’ actions and, ultimately, social norms. The first 3 values are
culturally constrained; the other two are individual
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individualism over equality, the goal they will try to achieve will be their own.

While, if they happen to value equality over individualism, they will try to achieve

the shared goal(s) of their society.

The relative importance of the two individual values, is instead directly

responsible of the agent’s attitude towards smoking: if health is valued over

hedonism, the agent will possess a negative attitude towards cigarettes (anti-

smoking attitude); whether a positive attitude will be caused by a preference for

hedonism over health, likely affecting the social norm about smoking in public

places.

The example in Fig. 4 sums up the representation of values’ ordering for our

agents. Together they are responsible of the actions agents will perform in the

simulated scenario, also affecting how and when agents will take into consideration

social and legal norms as factors in their decision-making functions.

6.3 Agents’ decisions

During the simulation cycle each agent will make three types of decisions. In all the

cases the decisions will be based on the agent’s value ordering, which will

determine the actions of the agents. We postpone to future work the investigation of

the relations with other cognitive representations, like goals, and how they can

influence agents’ normative reasoning (see Fig. 5).

Venue Selection The first choice is about whether the agent will enter a bar and

which one and is shown in some details in Algorithm 4. Essentially, agents will

follow one of two rules when making this decision. One type of agent will first

decide if he wants to go out or not, and later he will choose a venue; some agents

will tend to return to their usual bar, others will visit more than one bar. The

second type of agent will instead look for a place that he likes, given his attitude

and the bar’s social norm, and then he will make the decision whether to visit the

venue or not. This two styles of behaviour ultimately affect the composition of the

customers in each venue: depending on the cultural values there will be regular

customers, that tend to return to their usual bar every time; and newcomers, who

frequent more venues during the time of the simulation.

Fig. 5 Relationship of values
with agent motivations and
actions
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Algorithm 4 Venue selection

Smoking behaviour Once in a bar, the behaviour of the agents is affected by

the relative importance the attribute to the value of health over the others

cultural values, the attitude towards smoking and the social norm prevalent in

the bar, and, in the case of the enactment of a smoking ban, the presence of a

legal norm that forbids smoking (see Algorithm 5). It is important to notice that

legal and social norms and eventual violations are not computed in the same

way: the smoking ban is considered to be violated if there are agent smoking

inside the bar; while the social norm will be determined by all the agents

smoking, both inside and outside (e.g. in an open space owned by the bar, or in

a smoking area).
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Algorithm 5 Action selection inside venue

Leaving the bar The decision to leave the bar (see Algorithm 6) might be the

outcome of two different factors: (1) whether the agent’s attitude regarding smoking

is different from the social norm prevalent in the bar; (2) whether the agent

behaviour is different from behaviour of the majority of the other customers.

Moreover, once a smoking ban is enacted, the relative importance of the value of

health will cause an agent to leave a smoker-friendly bar, regardless of his own

attitude towards smoking.
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Algorithm 6 Leaving the venue

6.4 Experimental results

We have run the simulation using 60 agents and each time using different orderings

of the basic values, thus representing different cultures. From the 60 agents 30

agents will have health valued less than hedonism. The two values are randomly

inserted in between the cultural values. In the simulations, which last 200 cycles

each, half way through a smoking ban is imposed on the bars. As said before the

hypothesis is that different cultures will react differently to a change in the legal

norms—based on the assumption that the value system is a suitable representation

of differences in culture. The hypothesis is at least supported by the results as shown

in Figs. 6, 7, and 8.

In Fig. 6 we see that in a culture where achievement does not have a high

priority the agents do not have a big drive to smoke when others do not smoke.

Because equality is important the agents will likely conform to the actions of the

majority. In this case it meant that early on a norm emerged to not smoke. When

the smoking ban is imposed the agents reacted by moving to the bar where more

agents still smoked, but they don’t stay there because they also cannot smoke

there.

In Fig. 7 we see that in a culture where equality is important the agents seem

to divide right away over bars according to whether they smoke or not. So bar 1

becomes a smokers bar and bar 3 is a non-smokers bar. However, in this case we

see that all agents do follow the legal norm and stop smoking after the smoking

ban is imposed. Another consequence of the smoking ban seems to be that agents

start moving between the different bars now more frequently. Where bar 1 gets a

bit less customers (because they try out bar 2 and 3 for smoking) most changes

take place between bar 2 and 3. Where bar 3 is still a non-smoking bar, but the
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number of customers changes heavily. This is probably due to the fact that

smokers will try different bars and might return to their original bar when they

find the situation is not better in a different bar.

Fig. 6 Cultural group n.1: Individualism [ Equality [ Achievement. The plot shows the attendance of
the different venues (V1, V2, and V3) over time and the relative proportions of smokers for each location
(dotted lines): a social norm against smoking is established in the first phase of the simulation; the
introduction of the smoking ban affects bars attendance

Fig. 7 Cultural group n. 3: Equality [ Individualism [ Achievement. The plot shows the attendance of
the different venues (V1, V2, and V3) over time and the relative proportions of smokers for each location
(dotted lines): populations where agents have a low index for the achievement value are more willing to
accept the imposition of a smoking ban, as shown in the graph by the decrease of the smokers in bars
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Finally in Fig. 8 we see a culture where equality and achievement are important.

Thus agents tend to split up completely in smokers and non-smokers. It seems that

the smoking ban does not affect the bars at all. It is not immediately clear why

visitors of bar 1 keep smoking after the ban. This is a cause for more careful analysis

of this culture and check which other parameters might induce this result.

In general we see thus that the hypothesis is supported and we can at least partly

explain the behaviours based on the cultures. In the other hand we also see that norms

emerge and reactions to new norms are both conforming to the expectations of the

particular culture. Of course the results are too preliminary and we have not enough

space to analyse them very thorough to make any firm conclusion. In particular, we

have used the private values for agents to cause some variation of agent behaviour

within a culture. However, the influence of the ordering of these private values and the

distribution of particular orderings over the cultures has not been analysed in this paper

yet. One might for instance assume that if many agents find health to be a high priority

than more agents will naturally refrain from smoking. This might have an impact on

the reaction to the smoking ban as well and thus influence the result. We will do a more

detailed analysis of these factors when we find that the basic model indeed produces

enough valid results to build upon. However, the results are promising.

7 Discussion

In the previous sections, we have presented simulations with which the impact of

the introduction of a formal smoking prohibitions in agent societies of different

Fig. 8 Cultural group n.4: Equality [ Achievement [ Individualism. The plot shows the attendance of
the different venues (V1, V2, and V3) over time and the relative proportions of smokers for each location
(dotted lines): agents form separate groups for smokers and non-smokers, but in this case the behaviour of
the agents is not affected by the introduction of the smoking ban
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cultures can be investigated. In the first simulation, we characterised agents by their

norm type preferences as abstraction of value preferences, and linked these to the

cultural dimensions of Hofstede. In the second simulation, we linked norm

compliance more directly to values, by using Schwartz’s framework to guide

decisions on actions. In this section, we will reflect on some lessons learned from

the outcomes of our simulations.

Policies and laws are introduced with the aim of bringing about a change in the

world, with the aim of better aligning the world with certain values that are

considered to be important. The policy or law can be said to be successful if the

change it brings about actually brings us closer to those ideals. But measuring this is

hard, as it requires specifying inherently ambiguous concepts, and making choices

as to which elements are taken as primitives, and which are abstracted away. This

particularly comes up when building agent simulations to model the effect of real

world laws, because besides the observable actions and effects of them in the world

we can also look at the attitude changes of the agents. Although this complicates

matters inherently, we nevertheless judged it to be crucial to take these mental

attitudes into account as those will determine the long term success of the policies.

If mental attitudes can be changed in a way that actions following these mental

attitudes align with the policy then the policy will be successful, whereas if the

success of a policy completely depends on possible sanctions the success will

depend on external circumstances that determine the success of the sanctions. We

will come back to sanctions later on. In our work we have chosen to take values,

norms and culture as the basic elements to determine agents actions.

On the basis of an intuitive assessment of the results of the introduction of

smoking legislation in different countries, we expect that cultural factors are

important in understanding the differences in compliance with the laws. Not only

does the culture make a difference in how people respond to legal norms in general,

the culture also influences how the introduction of the law is motivated, and how in

fact the law is implemented. For example, in Italy the smoking ban was motivated

by the government with the motivation of promoting individual health. This was

expressed in the introduction campaign, confronting smokers with the health

dangers they create for themselves and for their environment, and also in the

sanctions: whomever is caught smoking, pays a fine himself. In the Netherlands the

law was introduced and promoted with a very different motivational background: as

a consequence of the law prescribing employers to provide good working

environment for employees—in this case: bar owners have this responsibility for

the bar workers. The customers (just as the workers) have to refrain from smoking,

not for their own health or that of the other customers, but for those who work there.

The bar owners are the ones held accountable for violations, so customers are not

fined (in fact, shortly after the introduction of the smoking ban, smoking customers

in the Netherlands started collecting money among themselves as a fund for the bar

owners to pay the fine if the violation was caught). The difference in approach

between The Netherlands and Italy can at least partly be explained by the different

cultures. Looking at the research done by Hofstede and colleagues (Hofstede and

Hofstede 2003; Hofstede et al. 2010), and adopting their terminology, the Italian

culture can be described as masculine, which means that they are more directed to
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achievement, while the Dutch are more directed to cooperation Trying to effectuate

the smoking ban in an indirect way through the laws on good working environments

assumes a cooperative attitude of customers to adjust their behavior for the benefit

of the employees. In The Netherlands it was assumed this was feasible, while in

Italy this was considered to be ineffectual. That the smoking ban in The Netherlands

found so much resistance can be explained through the high individualistic culture

which values individual freedom to make decisions and resists any impositions on

what is perceived as personal freedom.

In order to validate our model, we should link our simulations to the reality of the

effect of the smoking legislation in different European countries. However, it turns

out that there are a lot of challenges in actually performing such comparison: there

are many differences in the implementations of the smoking laws, and also in the

type of data that have been gathered in evaluations held in different countries.

Whereas in The Netherlands there are many (regular) questionnaires available about

violations of the smoking ban, in Italy there is only sparse data available (possibly

caused by the high compliance). One should also carefully assess the questionnaires

themselves; who were questioned? were they asked for opinions or about facts (‘‘do

you think people smoke less?’’ or ‘‘how many people smoke in your environ-

ment?’’); etc. Because of the differences in which data is gathered in different

countries comparison is difficult and remains partly based on general trends and

intuitions.

Building and evaluating our model makes us touch upon the fundamental

question: when exactly can we consider a policy to be successful? This bears on

how we interpret the outcomes of our simulation. For example, in the second

simulation: can we consider the smoking ban to be successful if it reduces the

number of cafes where people smoke from two out of three, to one out of three?

From the strict point of view, this is still failure, because maybe the same number of

people keep smoking. But from a less strict viewpoint, it can be seen as a significant

improvement: the number of cafes where people are exposed to smoke is reduced by

half. So, one way for future research is to find standards and a language in which to

formulate the criteria with which we will ‘measure’ the effect of the policy.

Values can definitely play a role in this: the values underlying the introduction of

a legal norm can serve as criteria to judge whether one world (the outcome) is better

than another. A norm can be said to be aligned with the underlying values, if it

pushes the society to a better world according to that criterion. We believe that

inclusion in our model of such alignment, will probably go most conveniently in

sanctions: the sanction for violating a norm should be aligned with the values of the

individuals to convince them to comply with the norm.

Finally, we also saw from the simulations that incorporating mental attitudes

makes the simulation results more difficult to analyse. With each internal step in

decision making we introduce a level of indirection between cause and effect. This

can obfuscate the links between policies and their effects and can introduce

undetected noise in the results. Also the number of parameters in the simulation

explodes, which means we have to perform many more simulations in order to be

able to make justified conclusions about their outcomes. Although we have been
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very careful to introduce as little parameters as possible, we feel that we are

approaching the border of what is still manageable in this type of simulations.

8 Conclusions and future work

In this paper, we have argued that culture makes a difference for policy

effectiveness. We have demonstrated this through the case of the introduction of

anti-smoking legislation in different European countries. In order to study the

influence of culture on policy effectiveness we built a model based on norms, values

and culture, to study both norm acceptance and norm compliance.

In our model, we use values as constitutive for culture, allowing us to investigate

the cultural factor in policy effectiveness. But at the same time, incorporating values

in your model necessarily makes the model complex. So, in a first simulation we

reduced the values to a preference of complying to personal, social and legal norms.

This allowed us to concentrate on the norm acceptance part of the policy; do people

accept the norm induced by the new policy. Using our simulation results we can see

that some interesting conclusions could be drawn. Even if a relative small

percentage of people do not accept smoking behavior this will spread and positively

influence the uptake of the policy. The difference in cultures could not really be

validated against real data, because the simulations abstracted away too many

factors in order to compare them with available data. Therefore we decided to take

the simulation one step further and also incorporate actual behavior.

This resulted in a second series of simulations in which we related values with

decisions taken over actions. As can be seen in the previous sections the results

become more convoluted, because many more factors influence the actual behavior

of an agent and thus whether an agent decides to smoke or not becomes a complex

decision that can vary over time. Thus we have to take even more care to interpret

the results. However, we have seen that the results do seem to comply with the

intuitions on how culture will influence the effect of the smoking ban. Again though

we also see that the results could become more realistic by adding more elements, in

particular sanctions and social structure.

We can conclude this paper by stating that using agent based simulations based

on values, norms and culture looks very promising in explaining the differences in

uptake of policies in different cultures. However, it also opens up many new

research that have to be explored very careful in order to keep the right balance

between realism and efficiency of the simulation.
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