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Abstract

The Social Security Organization is the only major fund in the country with the lowest
share of governmental support. This highlights the need for careful attention to the
organization’s revenues and expenditures. On the other hand, one of the most pressing
challenges in the country today is the financial issues of pension funds, which manifest
as a deficit of resources compared to expenditures. If not addressed, this issue could
significantly impact the entire economy. In the present study, efforts will first focus on
addressing, through actuarial models, how the financial sustainability of the Social Security
Organization would change with increased government contributions. Subsequently, the
organization’s financial sustainability will be evaluated within a dynamic stochastic general
equilibrium (DSGE) framework. Finally, the outputs of these two models will be compared
using data from 2016 to 2022. The findings indicate that a government expenditure shock
increases financial sustainability in the actuarial model, as it boosts the Social Security
Organization’s revenues. Consequently, the current value of the organization’s assets
relative to its updated obligations improves. However, the DSGE model reveals that the
updated value of the organization’s assets undergoes minimal changes. This is due to labor
market disruptions, including reduced willingness to work and increased wages. Moreover,
the updated obligations of the fund decrease, leading to improved financial sustainability,
though this improvement is less pronounced than in the actuarial calculations. Ultimately,
it can be concluded that government debt settlement with the Social Security Organization
has a positive effect on its financial sustainability.
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1. Introduction

The financial sustainability of public pension funds constitutes one of the most pressing
macroeconomic challenges confronting contemporary economies, particularly in nations
operating defined benefit systems under pay-as-you-go financing arrangements. In the
Islamic Republic of Iran, the Social Security Organization functions as the predominant
pension institution, extending coverage to approximately half the national population
including insured workers, pensioners and their dependents. Despite this extensive societal
reach, the organization receives the lowest proportional governmental financial support
among major public funds, rendering its fiscal position exceptionally vulnerable to
demographic transitions, labor market fluctuations and macroeconomic volatility. The
accumulation of government debt obligations to this organization has progressively
exacerbated structural resource-expenditure imbalances, compelling reliance on banking
system borrowing and public budget allocations, consequently amplifying inflationary
pressures and constraining fiscal policy space. Conventional actuarial methodologies,
extensively employed by international institutions including the World Bank and
International Labour Organization, evaluate pension fund sustainability through partial
equilibrium frameworks incorporating demographic projections, inflation assumptions,
discount rate specifications and contribution collection trajectories. However, these
established approaches fundamentally abstract from simultaneous macroeconomic
interactions that characterize real economic systems. When a pension institution interacts
with over half the national population, parametric modifications generate substantive
reverberations across labor supply decisions, household consumption and savings behavior,
government fiscal positions, monetary policy transmission mechanisms and firm
production costs. The existing scholarly literature extensively documents demographic
transition effects on pension system solvency, labor market participation responses to
retirement incentive structures and financial market implications of pension asset
accumulation strategies. Nevertheless, limited analytical attention has addressed the
bidirectional causal relationships between government debt settlement policies and pension
fund financial sustainability within comprehensive general equilibrium frameworks
incorporating endogenous macroeconomic adjustment mechanisms. This study addresses
this substantive analytical gap through developing a dynamic stochastic general
equilibrium model integrating household optimization across worker, job-seeker and retiree
categories distinguished by employment status and survival probabilities, New Keynesian
firm behavior exhibiting price rigidities and investment adjustment costs, pension fund
balance sheet constraints with funding ratio restoration policies, central bank monetary
policy adherence to Taylor rule specifications, labor market search and matching frictions
with Nash bargaining wage determination, and government fiscal accounts with explicit
pension transfer mechanisms and debt dynamics. The primary research objective involves
quantitatively evaluating how government debt settlement to the Social Security
Organization influences its financial sustainability while simultaneously assessing
macroeconomic variable responses including output, consumption, investment,
employment, wages, inflation and interest rates. The research further systematically
compares these general equilibrium outcomes with conventional actuarial calculations
conducted through PROST modeling software utilizing Iranian data from 2016 to 2022,
thereby illuminating methodological divergence between partial and general equilibrium
approaches and providing policy-relevant insights regarding parametric reform efficacy for
pension stabilization.

3. Analysis and discussion

The empirical findings reveal substantial divergence between actuarial and general
equilibrium assessments of government debt settlement impacts on pension fund
sustainability. Within the conventional actuarial framework implemented via PROST
software, simulations demonstrate that a government expenditure shock directed toward
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Social Security Organization debt repayment generates unambiguous financial
sustainability improvements. Projections extending to 2060 indicate that without policy
intervention, organizational expenditures would reach approximately forty percent of
national GDP while revenues remain comparatively stagnant, producing a persistent deficit
approaching thirty percent of GDP. However, incremental government contribution
increases equivalent to ten percent of the preceding year's deficit substantially improve the
present value ratio of organizational assets to updated obligations, temporarily achieving
full resource-expenditure equilibrium. This actuarial outcome derives from mechanical
revenue augmentation without considering behavioral adjustments or macroeconomic
feedback effects. Conversely, the dynamic stochastic general equilibrium model reveals
substantively different transmission mechanisms and final outcomes. Following a one
percent government expenditure shock with commensurate debt repayment, the updated
asset position of the Social Security Organization exhibits negligible variation. This
apparent paradox resolves through labor market disruption analysis. The government
expenditure shock induces labor supply contraction, with insured workforce participation
declining approximately four percent relative to baseline. Simultaneously, wage bargaining
power shifts toward labor unions, generating wage demands increasing nearly ten percent.
These twin adjustments fundamentally alter pension fund revenue composition. Although
government transfers increase, contribution base erosion from reduced formal sector
employment and elevated labor costs constraining firm hiring capacity counteract potential
asset accumulation. Pension fund obligations demonstrate more responsive adjustment,
declining slightly above three percent following the government expenditure shock. This
obligation reduction partially reflects discount rate variations and modified mortality
assumptions, though primarily derives from altered benefit accrual patterns associated with
disrupted workforce attachment. Macroeconomic variable responses exhibit heterogeneous
patterns. Inflation and nominal interest rates demonstrate relative stability, suggesting
monetary policy adherence to Taylor rule specifications successfully anchors inflation
expectations despite fiscal expansion. However, real marginal production costs increase
approximately eight percent, while capital marginal costs rise nearly two percent. These
supply-side cost pressures reflect wage bargaining outcomes transmitting through New
Keynesian pricing mechanisms. Comparative sustainability analysis demonstrates that both
methodologies confirm positive government debt settlement effects on Social Security
Organization financial sustainability. However, the magnitude divergence is substantial,
with general equilibrium sustainability improvements considerably attenuated relative to
actuarial projections. This attenuation directly arises from endogenous macroeconomic
adjustments, particularly labor-leisure trade-off modifications and wage-price dynamics,
which conventional actuarial frameworks exogenously specify rather than endogenously
determine. The findings fundamentally challenge the sufficiency of partial equilibrium
parametric reforms, suggesting that comprehensive structural reforms addressing labor
market formalization, contribution compliance, and benefit eligibility criteria remain
essential complements to government debt settlement policies.

4. Conclusion

This study investigated the effects of government debt settlement on the financial
sustainability of the Social Security Organization within a dynamic stochastic general
equilibrium framework, subsequently comparing these outcomes with conventional
actuarial calculations. The research contributes to existing pension sustainability literature
by formally integrating pension fund balance sheet constraints, household life-cycle
optimization across worker and retiree states, labor market search and matching frictions
with endogenous wage determination, and fiscal policy transmission mechanisms within a
unified general equilibrium structure calibrated to Iranian economic conditions from 2016
to 2022. Several substantively significant findings emerge from this analytical exercise.
First, government debt settlement positively influences Social Security Organization
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financial sustainability irrespective of methodological approach. Both actuarial and general
equilibrium models confirm that increased government contributions improve the present
value ratio of organizational assets to updated obligations. Second, the magnitude of
sustainability improvement diverges substantially across methodologies. Conventional
actuarial calculations project considerably larger sustainability gains than general
equilibrium simulations. This divergence originates from differential treatment of
macroeconomic feedback mechanisms. Actuarial frameworks treat labor supply, wage
rates, employment levels, and discount factors as exogenous assumptions. General
equilibrium analysis reveals these variables respond endogenously to government
expenditure shocks, with labor supply contracting approximately four percent and wage
demands increasing nearly ten percent following debt settlement implementation. These
behavioral responses partially offset direct revenue improvements from government
transfers, attenuating net sustainability gains. Third, government debt settlement generates
non-negligible macroeconomic repercussions. While inflation and nominal interest rates
demonstrate stability under credible monetary policy commitment, real marginal
production costs increased approximately eight percent with corresponding capital cost
elevations. These supply-side cost pressures potentially undermine international
competitiveness and long-term growth potential. Fourth, the divergence between partial
and general equilibrium sustainability assessments carries substantial policy implications.
Policymakers relying exclusively on actuarial projections may overestimate the efficacy of
parametric reforms centered exclusively on government contribution increases. Such
overestimation risks delaying necessary structural reforms addressing fundamental
sustainability determinants including contribution compliance, informal employment
prevalence, statutory retirement age adequacy, benefit indexation mechanisms, and
investment return optimization. The findings suggest that government debt settlement,
while beneficial, cannot independently resolve the Social Security Organization's structural
financial imbalance. A comprehensive reform strategy integrating parametric adjustments,
structural modifications, and consistent government debt servicing commitments remains
essential for ensuring intergenerational equity and long-term pension system viability.
Future research directions should explore optimal reform sequencing, distributional
consequences across income cohorts, and political economy constraints affecting reform
implementation feasibility.
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Graph. 1: Revenues, Expenditures, and Balance of the Social Security Organization before the

Increase in the Government Contribution Share (Source: Author's calculations, PROST

software).

# The calculation methodology is presented in Appendix (1).
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Fig. 1: Changes in the Updated Revenues of the Organization, Wages, and Labor Force after
the Increase in the Government Contribution Share (Government Expenditure Shock).
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Graph. 2: Ratio of Updated Asset Value to Liabilities before and after the Increase in the
Government Contribution Share (Source: Author's calculations, PROST software)
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Fig. 2: Changes in Fund Liabilities after the Increase in the Government Contribution Share
(Government Expenditure Shock) (Source: Author's calculations, Dynare software).
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Fig. 3: Changes in Selected Macroeconomic Variables after the Increase in the Government
Contribution Share (Government Expenditure Shock) (Source: Author's calculations, Dynare

software).
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(Source: Comparison of outputs from PROST and Dynare software).

#In constructing this figure, the ratio of the fund's updated assets to its updated liabilities was

incorporated in both models to ensure the validity of the analysis.
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