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Abstract

In the last century, various countries around the world, including Iran, have
encountered a change in pension systems through the creation of pension funds
to provide and manage pension assets, as well as the payment of pension benefits
through these assets. The performance of pension funds and it’s financial
condition affect on the future of million people. Since pension funds are the main
players in the political, social and economic spheres of the country, the crisis
related to these funds and the lack of appropriate strategies to manage this crisis,
the stability of the economic, social and political spheres. It poses serious dangers
to the country. On the other hand, risks such as salary rates, master rates, as well
as the rate of return on investments of social security funds can be of special
interest to industry managers. In this study, first, the factors affecting the balance
of pension funds have been identified. Then, the systems dynamics method is
used to model, simulate and finally evaluate the financial balance of pension
funds. The simulation was performed in Vansim software in a time horizon of 70
years.The resource and expenditure of pension funds simulation results show
that there would be a crisis in the pension funds, if managers accept the current
situation of the system. Meanwhile, the evaluation of different scenarios at the
end of the simulation has shown that increasing the rate of return and wage rate
has the most positive effect and increasing the rate of higher paid pensions has a
negative effect on the stability of the fund.
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1. Introduction

One of the goals of a country's pension
system is to maintain the financial stability
of pension funds. Asset management in
these funds should be so that they can
meet their current and future obligations
without the need for another source of
income (Mir et al., 2014). To achieve this
goal, it is necessary for financial experts to
periodically monitor the status of pension
funds, and, if necessary, propose
amendments to the funds. The liquidity
crisis of the funds due to the increase of
expenditures in relation to the received
resources, the demographic risks of the
country due to the aging of the population,
and the decrease of the birth rate, as well
as the unfavorable return of the pension
fund investments can lead to one of the
main crises in the country. Hence, in the
Sixth Development Plan, the crisis in
pension funds has been placed as one of
the three main challenges along with the
water and environmental crisis
(Parliament Empowerment Plan, 2020).
There are several challenges facing the
country's pension funds, including
demographic change and increasing life
expectancy, the exceed of the number of
pensioners over the employees, the lack of
efficient investment management, and the
lack of sound investment policies based on
practical principles ( Chaharmahali et al.,
2021).

2. Research Method

In this research, the existing and massive
data of pension funds, social security
organization, and statistics center that are
created continuously have been used. It
also completes the semi-structured
interviews with experts and policymakers
in the pension sector. The time horizon of
this simulated model is a period of 70 years

from 2002 to 2071. To simulate the
mechanism of social security pension
funds, the method of systems dynamics in
Wensim Software has been used.

3. Results

The model studied in this paper has five
subsystems that are divided into two
series. The first series of subsystems
outside the Social Security Organization
includes the subsystems of population and
macroeconomics and the second series of
subsystems within the organization
include the subsystems of employees and
employers, pension and performance. The
main focus of this paper is on pension

subsystems, macroeconomics, and
performance. The validation of the
systems dynamics model is then

performed to ensure the accuracy and
usefulness of the model designed in the
research. In this research, the most widely
used methods, including limit method,
past behavior reproduction, and error
calculation test have been used. Then, the
sensitivity of key variables, including total
resources, liquidity, and fund capital to the
parameters of investment rate of return,
salary rate, and pension rate has been
measured. For this purpose, these
parameters have been changed by ten
percent and their effect on key research
variables has been investigated.

The results show that increasing the
wage rate and keeping the pension rate
constant will create an ideal situation for
the system and will not cause a crisis in the
fund's liquidity and capital. Hence, the
ideal scenario of choice are scenarios 2
and 6. Moreover, the results have shown
that a 10% increase in the return on
investment compared to the other
scenarios presented in this article will
cause the fund's capital to face a crisis at a
later time. Also, the results of evaluating
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the research scenarios on the fund's
capital variable in the software have shown
that if the current trend continues until
2051, the pension fund will not face a crisis
and can cover the liquidity deficit (excess
of expenditures over total resources) from
the fund's capital. Give. The simulation
shows that scenarios 2 and 6 show the best
situation for the fund's capital,
respectively, so that the fund will not face
a crisis until 2051. In contrast, the results
of the proposed scenarios show the worst
situation for the fund's capital variable,
respectively. The implementation of
scenarios 3 and 5 shows the crisis in 2040
and 2050.

4. Conclusion

In this paper, the current situation of the
state pension fund in terms of economy,
financing structure, and competitiveness
is examined using the simulation system
dynamics method based on inflation and
investment scenarios and proposed
policies. Scenario-making and policy-
making have been done in a 50-year time
horizon in the simulation model. In the
following, 9 scenarios have been designed
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