
This study presents the results of an agent-based simulation of the effects of social 

voter is an extended calculus of voting by Riker and Ordeshook, considering social 
pressure and the mechanism of internalisation of the sense of civic duty. The model 

dynamic increase in intended turnout and maintain it at a relatively high level if the 

algorithm, Agent-based model  

The results of empirical studies indicate links between social pressure 

2025; Ternovski, 2024) and online networks (Bond et al., 2012; Haenschen, 
2016). High contagion of the voting norm is usually observed in households, 
where most of the mobilisation signal is transmitted to other household 

neighbourhood and a narrow circle of friends (Blais et al., 2019; Gerber et 

1 University of Silesia in Katowice, Institute of Political Science, ul. Bankowa 11, 40-007 
Katowice, Poland, E-mail: mateusz.wajzer@us.edu.pl

sjps.fsvucm.sk    I    ISSN 1335-9096 (online)
2022 The Faculty of Social Sciences 
University of Ss. Cyril and Methodius, Trnava.



The social environment can impact the decision to vote not only in the 
short term. Indeed, it turns out that even a singular mobilisation appeal 
(e.g. door-to-door canvassing or political direct mail) can not only increase 
a voter’s propensity to participate in the next election, but also initiate a 
process of perpetuation of the voting norm, which then manifests itself (at 
least for some time) in the voter’s habitual voting behaviour (Coppock & 
Green, 2016; Gerber et al., 2003; Green & Shachar, 2000). What explains the 
persistence of turnout? Why does participating in one election increase the 

it that in communities where a high voter turnout is currently observed, it is 
likely to remain at similar levels well into the future? Donald Green and Ron 
Shachar (2000), for example, emphasised the importance of consuetude in 
voting and the evolution of civic identity. They proposed an explanation at 
the individual level, similar to Samuel Abrams, Torben Iversen and David 
Soskice (2011), who included informal social networks in their analysis. 
They found that voting and its persistence can result not only from a formed 
psychological habit but also from rational compliance with the pressures of 
the immediate environment.

An alternative explanation to the individualist approaches has been put 
forward by Georgia Kernell and Peter Lamberson (2023). According to their 
model, turnout inertia is a product of the structure of the social network: 

high turnout lie tipping points; crossing them pushes the system towards 

of attraction, a region of initial conditions from which the dynamics return 

time making it possible for prominent differences in participation rates to 
become perpetuated in similar communities for years.

Kernell and Lamberson built an analytical model based on game theory 
and social network analysis that accounts for general relationships between 
network topology and intended turnout, rather than simulating the system 

agent-based model, which embeds agents in the Watts-Strogatz small-world 

observe how local interactions and imitation lead to turnout cascades and 
under what conditions the scale of these cascades increases. The agent-



local incentives trigger network-wide changes. It complements the analytical 

agents and the relationships between the features of this structure and the 
functioning of the system2. 

In this study, I refer to the agent-based approach. Despite a growing body 

has been paid to the structural conditions under which a voting norm, once 
diffused through a network, persists or decays over time. Existing analytical 
models, such as those of Kernell and Lamberson (2023), characterise 

social interactions; however, they do not provide an agent-based simulation 
of voting norm diffusion and decay. Agent-based models, in turn, have 
largely focused either on cascade dynamics or on the formation of turnout 
intentions, leaving norm persistence under conditions of declining social 

2005). This article addresses that gap by focusing on the joint role of social 
pressure and network topology in persisting the voting norm. The aim of this 
article is to examine how variations in network topology and the degree of 

(1) Will the voting norm persist in the network once the incentives that 
led to its creation are weakened or reduced altogether? (2) How do the 
structural properties of the network affect the persistence of the norm? The 
starting point of my analysis was the calculus of voting by William Riker and 

agent-based model by embedding agents/voters in networks generated 
using the Watts-Strogatz algorithm with different rewiring probabilities.

Anthony Downs (1957) assumed that rational voters focus solely on 
political and economic goals when deciding to vote. Such voters seek to 
maximise the expected utility of voting, guided by narrowly conceived self-
interest. They decide to go to the polling station and cast a vote only if the 

2 Regarding the impact of social networks on political participation, see also: Amaro de Matos 



the difference in the expected utilities of the policies of the two candidates. 
Voters compare the policies they expect the candidates to implement and 
assess how individual policy proposals can affect their own lives and the 
chances that a given candidate will win and deliver on their promises. The 
costs of voting, on the other hand, are mainly the time and effort that voters 
have to spend not only on election day to go to the polling station and cast 

and candidates beforehand. The direct cost of participating in elections is 
usually incomparably lower than the cost of obtaining information.

The analysis of the Downsian model leads to the conclusion that a 
rational voter should abstain from voting. The reason for this is the very low 
probability of casting a decisive vote, which means that the costs of voting 

at odds with the observed level of voter turnout: in fact, many citizens in 
democratic countries participate in elections. This tension between the 
individual-level prediction of abstention and the empirically observed 
participation in elections is referred to in the literature as the “paradox of 
voting” (Aldrich, 1993).

that provides a basis for a partial resolution of the paradox of voting3. They 

probability of casting a decisive vote. They obtained a model expressed by 

    R = PB - C + D,    (1)

Where: R is the expected utility of voting; B
a voter may obtain in the event of a preferred election outcome; P is the 
probability of casting a decisive vote; C is the cost of voting; and D is the 
sense of civic duty. 

vote. Voting is therefore not, in Riker and Ordeshook’s view, a purely 
instrumental act, as is the case in the Downsian model. Indeed, Riker and 

3 Keith Dowding (2005) succinctly discusses attempts by rational choice writers to explain 

Geys (2006) and Mueller (2003).



the satisfaction of acting in accordance with the voting ethic, than about 
their preferred candidate’s victory (see Goldfarb & Sigelman, 2010). In 
Riker and Ordeshook’s model, the sense of civic duty can be interpreted 

exogenously. It does not allow for an examination of how the voting norm 
forms and how it spreads in the population, as well as, which is crucial 
for my study, how the persistence of this norm depends on the way social 

between individuals.

To bring Riker and Ordeshook’s model closer to reality, it is necessary 

following form:

         (2)

it, the expected utility of voting can be positive, even with little personal 

norms can be an important determinant of voting, as the model assumes .

of decision-making, that is, the construction of an agent-based model 

relational context5.

properties of the network on the persistence of the voting norm, I conducted 

4

5 In the study, I used a model with dynamic adaptive thresholds, which retains the core of the 
classical calculus of voting without breaking with the foundations of rational choice theory. 
An alternative would be to adopt a decision rule based on purely behavioural heuristics: 

. 



an agent-based simulation consisting of 1200 runs (12 scenarios (6 rewiring 

6. 
In each network, each agent was initially connected to ten immediate 

0.05, 0.1, 0.3, 0.6, 1} .
Each run comprised 100 iterations (rounds of contact with immediate 

neighbours)

the second to 20%. Three measures of the intended turnout were adopted:
(1) percentage of agents declaring their intention to vote in the 25th 

iteration (end of mobilisation phase);
(2) percentage of agents declaring their intention to vote in the 100th 

(3) the difference between the above percentages was interpreted as the 
degree of reduction in the norm.

The initial state of the agents was identical in both scenarios of reducing 

selected 0.5% of agents were assigned a declaration of voting intention 

declared an intention to vote if    The decisions of agents were 
subject to synchronous updates.

proportions appropriate to the classical calculus of voting, obtain a realistic 

         (3)

6 I ran the simulation in R 4.2.3 (R Core Team, 2023), using the packages: igraph (Csárdi & 
Nepusz, 2006), dplyr (Wickham et al., 2023) and ggplot2 (Wickham, 2016).
7An operation performed only once at the initialisation of each network.
In each round, the model computed the mean of the signals from an agent’s direct neighbours 

(i.e. its 1-hop neighbours).

 

. 



Grofman noted that for large electorates, the probability of a single vote 

constant common to all agents in all simulation runs to separate individual 

scenarios and allowed a clear distinction between instrumental incentive 
and endogenous network effects. The value    was drawn once from the 
interval [0,1] at the beginning of the experiment and remained constant over 

those declaring their intention to vote was multiplied by the social-pressure 

intrinsic motivation that determined whether the voting norm would 
persist in the population once the impact of the immediate neighbourhood 

an internalised voting norm at the start, was adopted. In each iteration, the 
variable       was updated according to the following formula:

         (4)

variable that indicates whether the agent i declared a willingness to vote at 

after each declaration of voting intention         , 90% of the previous value 
           was retained, to which 0.1 was added, while the absence of a declaration 
      caused         to decrease by 10% in the next iteration.

I simulated different combinations of the values of the two factors:
(1) rewiring probability, which controls the level of randomness of the 

 

 

 

 

 

 

  



(2) social pressure scale factor, taking values corresponding to two 

Results were reported as averages after replications, together with 

between replications.

The simulation results show a clear two-stage transmission of the voting 
norm: up to the 25th iteration, there is an increase in the intended turnout 
in all networks, followed by a decrease and stabilisation at different levels, 
depending on the topology and the strength of social pressure. Until the 

the transmission dynamics of the norm depend primarily on the rewiring 

the existence of a structural threshold, beyond which a few random edges 

to the classic properties of a small world: high clustering, maintaining and 
reinforcing local pressure, and few random edges shortening the average 
path length. The relative standard error of most estimates is below 20%. 

highly randomised networks. The simulation results are presented in Table 
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by the degree of reduction in normative incentives. When social pressure 
is switched off completely, the level of intended turnout decreases in all 
networks; the largest decreases occur where the highest increase was 

dependence with partial reversion: the steeper the earlier increase, the 
greater the magnitude of the later decrease, although the level of the 
measured phenomenon still remains above the initial value. In contrast, 

at 34%, and the average drop between iterations of 25 and 100 is only 2 
percentage points. A small amount of social pressure thus proves to be 

the pressure is reduced to 20%, the retention remains high and even across 



Evolution of the mean intended turnout (averaged over 100 
replications) for different levels of rewiring probability and social-pressure 
scale factor. 

The simulation results show that networks with a small-world structure 
are most favourable in both scenarios for reducing social pressure. The 

turnout remains relatively high; too low or too high a proportion of random 

switched off, the smallest relative decrease in turnout is recorded by the 
highly clustered ring lattice, in which the spreading of changes is slowed 
down by a high average path length. To summarise: the network topology 
determines the differences in the level of intended turnout up to the 25th 
iteration, while in the later phase of the simulation, the differences in the 
persistence of the voting norm also depend on the degree of reduction of 
social pressure.

 



The simulation reveals a two-phase logic of the spreading of the voting 

small world: shortening the average path length increases the reach of the 
mobilisation signal, while high clustering reinforces local social pressure. 

to participate in elections. In densely connected neighbourhoods, individuals 

to vote, provided that the proportion of agents declaring their intention to 

Macy’s (2007) complex contagion theory, according to which behaviours 

neighbours has been exceeded.

moderate number of random edges; a further increase in the randomness of 
the network inhibits the increase in the declared turnout. This observation 

in tightly clustered communities with strong in-group ties is facilitated, 
under certain conditions, by the existence of a few long ties (Eckles et 
al., 2023; Latora & Marchiori, 2001; Siegel, 2009). The propagative role 

2017). Mailing can act as a shortcut that links households, broadening the 
knowledge of the voting behaviour of neighbours and lowering the cost of 
reaching new people with the norm. It does not form physical relationships 
but functionally accelerates the spread of the voting norm, just as a random 
edge shortens the distance in the Watts-Strogatz model.

The second phase (iterations 26-100) indicates the role of the degree 

 



      threshold. Highly clustered networks with a moderate number 
of random edges again have the highest turnout. The results obtained are 

incentives can condition an increase in individual turnout, which then 
persists for some time (Coppock & Green, 2016; Gerber et al., 2010; Mann, 
2010; Panagopoulos, 2010; Rogers et al., 2017).

The simulation reveals the structural conditions of voter turnout 
highlighted by Kernell and Lamberson (2023). However, the role of the 
network structure differed between the two phases of the simulation. Up 

by the structure of connections between agents: the highest increase in 

neighbourhood is reduced becomes crucial. With a partial reduction in 

turnout relatively high. In turn, the total reduction in social pressure leads 

is the ring lattice, which retains the greatest stability (lowest relative 
decrease in the intended turnout rate). However, the differences in turnout 

sustainable. The tested system shows high sensitivity to even small changes 
in the values of individual parameters. Already, for example, the extension 

trajectories of turnout evolution between the analysed scenarios of social 
pressure reduction. A longer mobilisation phase creates the possibility of 
a stronger internalisation of the voting norm, which translates into smaller 

completely ceased .
The study provides an alternative to individualist approaches, which 

focus on the preferences and decisions of individual political actors, ignoring 
the social and cultural context. The simulated model does not explain voter 
turnout as a simple sum of independent decisions of individuals but shows 

generate emergent collective effects. This gives us a more complete picture 
of voting decisions and a better understanding of why a voting norm 
persists or disappears depending on the structure of connections in the 
population. The model shows that a favourable network architecture can 

9A similar effect is produced by increasing the initial number of agents declaring their 
intention to vote to 1%.



lead to a dynamic increase in turnout and to its maintenance even with a 
small number of agents initially declaring their intention to vote. It offers 
a partial solution to the paradox of voting, which is not available in studies 
that ignore the level of social interaction.

The research utility of the simulated model is limited by several design 

important role, as they allow the focus to be on the essence of the problem 

constraints of computing power. Below, I have listed some of the most 
important ones:

• Static network structure. Rewiring only occurs when networks are 
initialised, making it impossible to analyse the feedback between the 
attitudes of individuals and the structure of social relations.

• Highly idealised decision rule. Although the model includes 
randomness in the network structure and initial conditions, the 
voting decision is deterministic: it takes into account neither the 
individual random component (idiosyncratic noise, e.g. perception 
errors) nor other forms of decision uncertainty (e.g. probabilistic 
selection rule).

• Synchronous updates. All agents update decisions simultaneously; 
asynchronous updating can change the pace and scale of cascades.

• Residual heterogeneity of the voters. In the model, the only 
characteristic that varies individually ex ante is the susceptibility of 

and the weight of civic duty remain identical for all agents. As a result, 
the model does not allow for an examination of how variations in 
economic or moral motivations affect turnout dynamics.

• Two scenarios for reducing social pressure after the mobilisation 
phase. The accepted scenarios ignore cases in which the pressure 
may diminish up to a certain point and then be renewed.

• 

may give different trajectories for the evolution of turnout.
• No consideration of the impact of external incentives. The studied 

system is closed; the only source of variability in it are internal social 



interactions. The failure to capture the impact of the environment 
limits the ability to compare the model with the real world, where 
voters are subject to complex and multidirectional institutional and 

Including omitted factors in a model can increase its explanatory 
potential and bring it closer to reality.

The simulation shows that the persistence of the voting norm is the result 
of the coupling between social pressure and network topology. Even a small 

intended turnout and help maintain it at a relatively high level if the network 

strength of the incentives, but also on the way in which they spread through 
the population.

The results point to a broader conclusion about the structural 
conditions of collective political behaviour: network architecture is not a 
neutral medium through which information merely passes, but an active 
determinant of whether norms emerge, consolidate, and endure. This 

of mobilisation appeals but also from attending to the relational structures 
through which those appeals travel.

The study also demonstrates the value of the agent-based approach as a 
complement to analytical models. By simulating intended turnout dynamics 
from the ground up, it becomes possible to track how local interactions 

dynamic network rewiring, or empirically calibrated network structures. 
Abandoning the assumption of synchronous updating or introducing 
stochastic decision rules would be a further natural step toward a more 
realistic representation of the dynamics of political participation.
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