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Abstract

The study of social conflict is a topic of central importance in
social sciences. Classical theories on the causes, mechanisms and out-
comes of social conflict processes, have been presented by important
theorists like Karl Marx, Max Weber, Georg Simmel, Lewis Coser [2]
and Ralph Dahrendorf [3]. These theories highlighted key elements
of large-scale conflict processes such as inequality and stratification
(“class”) as causes of deprivation, as well as legitimacy and the nature
of goals (“material” or “transcendental”) [16]. Later theories intro-
duced the concept of illegitimate “relative deprivation” (RD), defined
as the gap between value expectations (perceived as legitimate) and
value capabilities, as the key variable associated with the potential for
conflict [17, 11]. Frustration-aggression [5, 11] and “cascades of pref-
erence revelation” [12, 13| have been postulated as key mechanisms
for large-scale social conflict. In his frustration-aggression theory on
the likelihood and magnitude of civil violence, Ted Gurr considered
three different patterns of time-varying RD, namely decremental, as-
pirational and progressive, that can lead to sudden bursts of social
unrest [11].

Recently, social conflict has been studied by means of simulation,
using Agent-based models (ABM) [7]. Epstein et al. [9] and Epstein
[6] introduced an ABM of civil violence against a central authority,
with an extension to ethnic conflict, which describes many features of



real conflict processes, particularly punctuated equilibrium (intermit-
tent bursts of rebellion). The strength of Epstein’s model lies in its
simplicity (only two types of agents, “citizens” and “cops,” with just
two simple rules for each type), the relevance of the variables chosen,
the soundness of the formulation, and its explanatory power. How-
ever, in Epstein’s original model also has limitations. For example,
the citizens’ grievance is not expressed as a function of RD. Lemos
extended Epstein’s model by introducing sensitivity-dependent RD,
and compared simulation results with patterns of size, duration and
recurrence of conflict events in countries affected by the “Arab Spring”
[14]. However, the influence of time variations of RD on the onset of
social unrest was not simulated.

The purpose of the present study was to demonstrate how the
“J-curve hypothesis” of Davies [4], according to which revolutions are
likely to occur when a prolonged period of development is followed by
a short and sharp decline, can be simulated using ABM. The model
used is an extension of Epstein’s ABM, in which the hardship of agents
representing citizens in a population is expressed as a function of RD
and the legitimacy of the central authority depends on the proportion
of citizens that do not rebel [14]. To represent the time-dependent
patterns of RD, the citizens’ individual “value” and “expectation”
were made variable to represent the decremental, aspirational and
progressive patterns of RD in Ted Gurr’s frustration-aggression theory
of civil violence. Three sets of simulations were performed to show the
model’s ability to represent the sudden burst of social unrest when
the gap between the medians of “expectation” and “value” widens, in
otherwise stable conditions, for the three patterns of RD. International
indicators [1, 15] and databases of conflict events [18, 19] for some
countries affected by the “Arab Spring” were used to obtain plausible
estimates for the input parameters and analyze the simulated patterns
of size, duration and recurrence of conflict events, as done in Lemos
[14].

Acknowledgments Funding by the Research Council of Norway (grant
#250449) is gratefully acknowledged.



References

1]

2]

P. Baker. The Conflict Assessment System Tool (CAST). The Fund for
Peace, 2006.

L. A. Coser. Social Conflict and the Theory of Social Change. The
British Journal of Sociology, 8(3):197-207, 1957.

R. Dahrendorf. Toward a Theory of Social Conflict. The Journal of
Conflict Resolution, 2(2):170-183, 1958.

R. Dahrendorf. Class and Class Conflict in Industrial Society. Stanford
University Press, 1959.

J. Dollard, L. W. Doob, N. E. Miller, O. H. Mowrer, and R. R. Sears.
Frustration and Aggression. Yale University Press, New Haven, 1939.

J. M. Epstein. Modeling civil violence: An agent-based computational
approach. Proceedings of the National Academy of Sciences of the United
States of America, 99:7243-7250, 2002.

J. M. Epstein. Generative Social Science: Studies in Agent-Based Com-
putational Modeling. Princeton, 2006.

J. M. Epstein. Agent_Zero. Toward Neurocognitive Foundations for Gen-
erative Social Science. Princeton University Press, 2013.

J. M. Epstein, J. D. Steinbruner, and M. T. Parker. Modeling Civil
Violence: An Agent-Based Computational Approach. Center on Social
and Economic Dynamics, Working Paper No. 20, January 2001.

N. Gilbert. Agent-Based Models (Quantitative Applications in the Social
Sciences). SAGE Publications, 2007.

T. R. Gurr. Why Men Rebel. Paradigm Publishers, Anniversary Edition,
2011.

T. Kuran. Sparks and Prairie fires: A theory of Unanticipated Political
Revolution. Public Choice, 61:41-74, 1989.

T. Kuran. Now Out of Never: The Element of Surprise in the East
European Revolution. World Politics, 44(1):7-48, October 1991.

3



[14]

[15]
[16]

[17]

18]

[19]

[20]

C. M. Lemos. On Agent-Based Modelling of Large Scale Con flict Against
a Central Authority: from Mechanisms to Complex Behaviour. PhD
thesis, ISCTE - University Institute of Lisbon and Faculty of Sciences
of the University of Lisbon, 2016.

T. F. F. Peace. The Fragile States Index Data. The Fund For Peace.

R. W. Rummel. Understanding Conflict and War Volume 2: The Con-
flict Helix. SAGE Publications, 1976.

W. G. Runciman. Relative Deprivation and Social Justice. A Study of
Attitudes to Social Inequality in Twentieth Century FEngland. Penguin
Books Ltd, 1972.

I. Salehyan and C. Hendrix. Social Conflict Analysis Database Version
3.1, November 2014.

I. Salehyan, C. S. Hendrix, J. Hamner, C. Case, C. Linebarger, E. Stull,
and J. Williams. Social conflict in Africa: A new database. International
Interactions, (4):503-511, 2012.

U. Wilensky. NetLogo Rebellion Model. Northwestern University,
Evanston, 1L, 2004.



