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Abstract

In this study, using the approach of computational social science, the impact of
fertility preferences as a key factor on the fertility behavior is examined.
Understanding the relationship between preferences and fertility behavior can play
a significant role in formulating effective policies to increase fertility rates. The
main objective of the research is to analyze and predict the relationship between
changes in women's desired number of children and their fertility behavior in
Tehran Province. In this regard, the agent-based modeling- ABM method is
employed as a key technique in data analysis within the field of computational
social science, allowing data from a ten-year period (period (2020-2029) in Tehran
province to be analyzed and forecasted. Different scenarios were designed using
the AnyLogic software, and their effects on the Total Fertility Rate (TFR) were
systematically evaluated. In the first scenario, reducing women's fertility
preferences from 2.5 children to 2 children, the TFR is projected to decrease from
1.3'in 2021 to 1.04 in 2028. In the second scenario, increasing the desired number
of children to 4 leads to a slight rise in the TFR, reaching approximately 1.08
children by 2028. The simulation results indicate a significant impact of changes in
fertility preferences on the overall fertility trend. In computational social science,
the purpose of simulating human and behavioral systems is to understand and
extract the trends in behavioral-social patterns, rather than providing precise
numerical predictions. This approach can be effective in forecasting demographic
changes and evaluating the impact of population policies.
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Extended abstract

Introduction
Cultural and social transformations in Iran over the last three decades
reflect profound changes in family values that directly affect the dynamics
of population. These changes have not only transformed fertility patterns
but also created a gap between desired fertility and actual fertility. In this
context, the issue of the fertility gap has gained particular importance in
the literature on low fertility (Rezai Nesarabad and Mirzaei, 2012;
Freedman et al., 1980; Bongaarts, 2001; Morgan & Taylor, 2006; Quesnel-
Vallee & Morgan, 2003). In the past, we mainly observed unwanted
fertility, indicating that actual fertility exceeded desired fertility. Today,
however, realized fertility (actual fertility being lower than desired) has
become a structural challenge. This gap reflects economic, social, and
cultural constraints that hinder women from achieving their fertility ideals.
In Iran, despite continued fertility below the replacement level (around
1.6 births in recent years), individual ideal fertility remains higher than two
children (Razeghi Nasrabad & Abbasi-Shavazi, 2020). In the study by
Razeghi Nasrabad and Abbasi-Shavazi (2020), the average desired number
of children in Iran was determined to be 2.25 births. Furthermore, in
another study conducted by Abbasi-Shavazi, Razeghi Nasrabad, and
Hosseini Chavoshi (2020), it was found that regions with lower desired
fertility levels also have lower overall fertility. In this study, the mean
desired number of childrenwas reported as: in Gilan Province 2.2 births, in
West Azerbaijan Province 2.5 births, in Yazd Province 3 births, and in
Sistan and Baluchestan Province 4.6 births. This contradiction highlights
the necessity of examining the role of the desired number of children as a
key variable in predicting future fertility dynamics. In this regard, the
present study, using a computational social science approach and
employing agent-based modeling as one of the key and practical tools in
this field, simulates the impact of changes in the desired number of
children among women on fertility behavior over the period 2020-2029.
This method, by leveraging the micro-level interactions of individuals in a
dynamic environment, enables the analysis of macro-policy effects on the
Total Fertility Rate (TFR) (Abbasi-Shavazi and Esmaeili, 2019-2021;
2023; Esmaeili and Abbasi-Shavazi, 2024). Unlike macro-oriented
statistical models that focus solely on macro data, agent-based modeling,
by incorporating micro-level behaviors and interactions and based on inter-
agent interactions at the micro level (Esmaeili and Razeghi -Nasrabad,
2024), provides a set of responses termed outputs and behaviors at the
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macro level and offers a more realistic prediction of population behaviors
(Bijak et al., 2021; Billari, 2015; Esmaeili & Abbasi-Shavazi, 2024).

In this study, two key scenarios will be examined that involve the
impact of increasing and decreasing the desired number of children on
fertility behavior. The aim is to simulate these scenarios, analyze changes
in the desired number of children in women’s fertility behavior, and
predict how these changes could affect fertility behaviors and, in
particular, the TFR. In other words, this paper will investigate whether an
increase in the ideal fertility level within a context of low fertility in
Tehran Province will lead to observable changes in fertility levels. Finally,
based on the predicted results, the paper offers policy recommendations for
population policy.

Methodology

The analysis technique used in this article is based on a computational
social science approach. Computational social science, a branch of the
social sciences that employs computational tools and modern technologies
to analyze social phenomena, plays a significantrole in the development of
complex modeling. One of the key methods in this field is agent-based
modeling (ABM), which systematically simulates agents according to
human rules and behaviors and analyzes the behavioral patterns of groups
(Epstein & Axtell, 1996). This technique enables the examination of
interactions and mutual influences within complex social systems and,
compared with traditional methods, provides a deeper understanding of
social change trends and population policies.

Thus, the relationship between computational social science and agent-
based modeling has increasingly important implications for better
understanding and predicting complex social phenomena and their impacts.
In this modeling approach, a set of outputs and behaviors is generated at
the macro level from micro-level agent interactions, forming a bottom-up
(micro-to-macro) modeling framework. The creation of a link between the
micro and macro levels is a notable feature of ABM, as discussed by
Esmaeili and Abbasi-Shavazi (2024), Billari (2015), and Bijak et al.
(2021). This study utilizes a sub-sample from the Iran Fertility Transition
Survey (IFTS), as referenced by Abbasi-Shavazi et al. (2019). The
statistical population for the present study comprises all households
residing in Tehran Province, with a sample size of 784 married women.
Result
The agent-based simulation results showed that if the number of desired
children increases to 4, the Total Fertility Rate in 2029 would rise from
1.06 to 1.08 children. In other words, the steepness of the declining fertility
trend would become milder. Although increasing the ideal fertility to 4
children would still keep the overall fertility around two children, this
indicates that in such a scenario people would maintain their fertility close
to societal fertility norms. However, when fertility levels become very low,
even small differences become important. Furthermore, the agent-based
simulation results indicated that if the number of desired children



decreases, the fertility trend would face a steeper downward slope;
specifically, fertility would drop from 1.06 children in 2029 without
implementing the scenario to 1.04 children in the same year. The results
indicate that changes in the number of desired children have a significant
impact on women’s fertility behavior.

Conclusion

In this study, based on the research findings, several policy
recommendations are proposed:

e Emphasis on long-term planning: Policy making should focus on
raising the fertility level to at least two children or more, since this
level is stabilized as a desirable and unconditional preference at the
societal level.

o Facilitation of childbearing conditions: Providing an appropriate
economic and social environment, including necessary services,
facilities, and incentives, should be prioritized to facilitate the
childbearing process.

o Prevention of fertility falling below replacement level: Implement
policies that prevent the entrenchment of fertility behaviors below
replacement level, so that fertility preferences and behaviors remain at
the desired level.

o Strengthening positive messages about the value of children: Use
media to convey positive messages about the value and benefits of
childbearing.

e Organization of courses and workshops: Promote family and
childbearing education for young couples to raise awareness and shift
attitudes.

¢ Providing financial supports and incentives: Design and implement
supportive policies and financial incentives for families to encourage
childbearing.

¢ Planning for work—family balance: Develop policies that help families
balance work responsibilities with family life.

e Reducing economic and social uncertainties: Policy making to address
uncertainty and instability in economic and social domains, to create a
favorable environment for fertility decision-making.

Keywords: Planning, Computational Social Sciences, Fertility
Preferences, Population Policy Making, Agent-Based Modeling - ABM.
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