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Abstract

The financial crisis of pension funds in recent years has not only affected the country’s
social security system but has also disrupted the country’s economic order, with a major
share of the government budget deficit related to retirees’ compensation. Subsequently,
these effects spill over into macroeconomic variables. Therefore, the main purpose of this
study is to investigate the effects of pension fund shocks on key macroeconomic variables,
including inflation, the exchange rate, and economic growth, based on the DSGE model
by incorporating the pension fund sector. The results from calibration and the Bayesian
method, utilizing quarterly data of the Iranian economy during the period 1380-1400,
confirm the structural problem of pension funds and their persistent imbalance. The results
of the impulse response functions (IRFs) indicate that a shock to the pension fund, through
pressure on the government budget, leads to an expansion of the monetary base and
subsequently causes inflation, which becomes permanent in the long run. In addition, the
impact of this shock causes an increase in the nominal exchange rate and subsequently a
decrease in the real exchange rate, thereby weakening competitiveness. The pension fund
shock increases production in the short run due to the demand effect; however, after one
period, a reduction in private sector investment—stemming from the crowding-out effect
and an insecure investment environment resulting from inflation and high exchange rates—
causes production growth to decrease, and this negative trend continues for several periods.
Overall, the research findings explicitly confirm that the pension fund crisis has become a
structural macroeconomic constraint that directly threatens price stability, causes exchange
rate volatility, and leads to unstable growth in Iran. Accordingly, alongside parametric
reforms (such as adjustments to the retirement age and premiums), implementing immediate
structural reforms in the pension system—including moving toward a fully funded system,
enhancing financial transparency, and improving fund asset management—is proposed as
an undeniable necessity for Iran’s economy to escape the vicious cycle of stagflation.
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Pension funds, in addition to their social function as one of the largest financial

1. Introduction

intermediaries, play a decisive role in mobilizing savings, allocating capital and directing
it to productive assets, strengthening investment, and fostering economic growth (Morena
&amp; Grima, 2022; Asofea et al., 2023). However, in the event of fiscal imbalances and
structural deficits, pension funds become a potential source of macroeconomic instability,
as these imbalances typically lead to the transfer of the financial burden to the government
budget and affect monetary, foreign exchange, and financial channels (IMF, 2018).

More precisely, pension funds play a dual role in the economy. While on the one hand,
their resources, such as various assets and collected insurance premiums, can be a factor in
the growth of production and financial markets, on the other hand, their inefficient
performance and the consequent structural budget deficits can spill over into other
macroeconomic variables by creating pressure on the government budget (Tudor et al.,
2025).

The problem of pension fund imbalances in Iran is very severe, and therefore, it is
inevitable to explain the mechanism of transmission of pension fund shocks to
macroeconomic performance and to provide appropriate solutions to control it. The
structure of the pension funds follows a DB-PAYG model. In this model, due to the
country’s demographic structure and the low support ratio (the ratio of employed to retired
individuals), pension funds are actually facing an operating deficit, which has led to their
increasing dependence on government budget assistance (IMF, 2018; World Bank, 2022;
Adabi &amp; Hosseini, 2024). In addition to demographic and structural factors, inefficient
asset management and low investment returns have caused the share of investment income
in financing pensions to be insignificant. These issues, along with the government’s
ambiguous financial relationship with pension funds, have exacerbated the imbalance of
pension funds in Iran, and the financing of this imbalance has spilled over into other
macroeconomic variables.

Therefore, the question that arises is how pension fund shocks affect key economic
variables such as inflation, the exchange rate, and economic growth. For this purpose, the
dynamic stochastic general equilibrium (DSGE) approach is used for the period 1380—1400
in order to help policymakers analyze and predict the future situation correctly and provide
appropriate solutions accordingly. In fact, the main innovation of this study is the
introduction of the pension fund as a separate sector and the explanation of its interaction
channels with the government, the central bank, and the foreign sector.

2.Materials and Methods

The research model is a small-scale New Keynesian Dynamic Stochastic General
Equilibrium (DSGE) model for an oil-exporting economy. The model consists of five main
components: 1) households, 2) final and intermediate production firms, 3) the pension fund
sector, 4) the government and the central bank, and 5) the external sector (oil and trade).
The household component in this study is designed based on the integration of the standard
framework of New Keynesian DSGE models with the literature on overlapping generations
models. In other words, households are divided into two groups: working households (who
pay insurance premiums) and retired households (who receive pensions), and consequently,
each group of households has a separate utility function. Another innovation of the research
model is that the pension fund is considered as a separate sector, such that its income is
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provided by employees’ insurance premiums, investment income, and government
transfers, and its expenditure consists of pension payments to retirees. The pension fund
deficit shock follows an autoregressive process. In total, there are 5 shocks in the presented

model, including the pension fund deficit shock (ef ef ), the monetary policy shock (),
the government expenditure shock (sgq ), the oil revenue shock (e£%) and the government
transfer payment shock ().

3. Data

To estimate the model parameters, seasonal data of the Iranian economy for the period
1380:1 to 1400:4 have been used. The variables used include GDP growth, the inflation
rate (consumer price index), the nominal exchange rate (market average), and variables
related to the funds’ budget (such as the ratio of government assistance to funds relative to
output and the deficit gap). In this study, a combined approach (calibration and Bayesian
estimation) has been used to estimate the model parameters. In the calibration method, the
model parameters have been quantified based on international literature, Iranian domestic
data, and previous empirical studies. The Bayesian estimation method has been used to
estimate the coefficients of the shock processes. Also, to ensure the convergence of the
parameters in the Bayesian method, the Markov Chain Monte Carlo (MCMC) diagnostic
test of Brooks and Gelman (1998) has been used, and the results indicate the successful
convergence of the MCMC chains and the reliability of the Bayesian estimation results.

4. Discussion

The results of the research on the response of key variables (inflation, exchange rate,
production) to the pension fund deficit shock in the form of impulse response functions
(IRFs) show that in the first step, due to the occurrence of the pension fund deficit shock,
the government budget deficit in the post-shock state increases compared to the steady-
state deficit, and this gap continues to persist. This reveals a kind of vicious feedback loop
between the pension fund deficit and the government budget deficit. In the next step, the
financing of the pension fund deficit through the government budget causes a budget deficit
and an increase in the monetary base, which leads to persistent inflation.

Regarding the impact of the fund shock on production, the results showed that in the
short run, increasing pensions for retirees increases their consumption and ultimately has a
weak and fleeting positive effect on real production. However, after one period, the trend
is completely reversed and production decreases. This is because the unstable environment
caused by high inflation and exchange rate fluctuations, along with uncertainty, leads to a
significant decrease in real investment and production.

After an unexpected pension fund shock, there will be an immediate and lasting increase
in the nominal exchange rate (due to inflationary pressure and a decrease in foreign
exchange reserves). On the other hand, because the increase in domestic inflation (the main
channel of the shock) is greater than the increase in the nominal exchange rate, the real
exchange rate decreases. In fact, the domestic inflationary effect caused by the shock is not
fully compensated by the increase in the exchange rate, which means that domestic goods
become more expensive than foreign goods, and as a result, export competitiveness
decreases.
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According to the results of this study, it can be seen that the pension fund crisis in Iran is
not simply a social or sectoral challenge. With its deep and serious impact on the
government budget deficit, inflation, and the exchange rate, it is considered a significant

5. Conclusion

macroeconomic challenge, such that it can be identified as one of the causes of stagflation
in the Iranian economy. Therefore, implementing comprehensive reforms of the country’s
pension system across legal, structural, and parametric dimensions will be an important
step in preventing the macroeconomy from falling into the trap of record inflation and
economic instability.

According to the research findings, it is suggested that, first, policymakers should
explicitly consider the macroeconomic effects of fund shocks when designing their
programs, and any decision regarding wages, pensions, or insurance premiums should be
accompanied by a careful assessment of its inflationary, recessionary, and budgetary
consequences. In the next step, they should fundamentally consider structural reforms of
pension funds instead of focusing on short-term solutions such as funding from the
government budget. In this regard, it is necessary to first establish a multi-tier social
security system model in accordance with international standards, such as those of the
World Bank and the International Labor Organization. Moreover, the pension fund model
should transition to a fully funded system so that the role of investment income in financing
pensioners becomes more prominent. In addition, parametric reforms such as changing the
retirement age, the insurance premium rate, and the pension determination formula should
be considered.

Furthermore, pension funds should strengthen their productive investment and asset
management in accordance with the investment management standards of internationally
recognized reports, and improve the composition of their asset portfolios; the majority of
their investment resources should be directed towards highly liquid and low-risk assets.
Also, one of the initial steps for the independent management of funds is ensuring the
transparency of their financial statements and updating the statistical information system
based on actuarial science.
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Graph 2: Trend of Output Growth at Current Price, 2001-2021 (%), (Statistical Center of
Iran)
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Graph 3: Trends in the Government Budget and Government Transfers to Pension Funds,
2005-2021 (Iranian Parliament Research Center (2024), the Central Bank of Iran)
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Graph 4: Trend in the Support Ratio of the Social Security Organization, 2011-2021(Office of
Social Insurance, Ministry of Cooperatives, Labour and Social Welfare)
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Graph 5: Trend in the Replacement Rate of the Civil Servants Pension Fund (Statistical
Yearbook of the Civil Servants Pension Fund, 2021).
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Graph 6: Trend in Government Debt to the Social Security Organization, 2016-2021
(Thousand Billion Tomans), (Iranian Parliament Research Center, 2024).
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Tab. 1: Transmission Mechanisms of Pension Fund Imbalance Shocks to Inflation, Exchange
Rate, and Economic Growth
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Tab. 2: Steady-State Values of the Key Variables in the DSGE Model
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Tab. 4: Estimated Autoregressive (AR) Parameters of Shock Processes in the DSGE Model
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Tab. 5: Results of estimated coefficients of standard deviation of shocks in the DSGE model
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Graph 7: Prior and Posterior Distributions of the Estimated Parameters (Source: Research
Findings)
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Graph 8: Brooks—Gelman Multivariate Diagnostic Test (Source: Research Findings)
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Graph 9: Impulse Response Function of the Government Budget Deficit to a Pension Fund
Deficit Shock (Source: Research Findings).
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Graph 10: Response of Monetary Variables and Inflation (Source: Research Findings).
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