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Abstract

This study investigates the role of pension fund imbalances in the persistence of inflation in
the Iranian economy using quarterly data covering the period from 1991 to 2025. First, the
stationarity properties of the variables were examined using unit root tests. Subsequently,
the Johansen cointegration test confirmed the existence of a long-run equilibrium
relationship among the variables. To analyze both the short-run and long-run dynamics and
identify causal relationships, the Granger causality test, the Vector Error Correction Model
(VECM), and forecast error variance decomposition were employed. The empirical findings
reveal the existence of a stable long-run equilibrium relationship among the variables,
indicating that pension fund imbalances exert a positive and statistically significant effect
on inflation persistence in Iran. The estimated VECM further confirms the presence of a
long-run adjustment mechanism, suggesting that short-run deviations from the equilibrium
path are gradually corrected over time. The results of the Granger causality analysis show
that the exchange rate, liquidity, government transfers to pension funds, and oil revenues
possess significant predictive power for inflation, whereas gross domestic product (GDP)
plays a relatively limited role in explaining short-run inflation dynamics. Furthermore, the
forecast error variance decomposition indicates that the exchange rate, money supply, and
government transfers to pension funds are the primary sources of inflation fluctuations. In
contrast, oil revenues and GDP contribute only indirectly and to a relatively limited extent
to explaining inflation variability.
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1. Introduction

Inflation is one of the most persistent macroeconomic challenges facing developing
economies, as it undermines purchasing power, increases poverty and income inequality,
discourages investment, and weakens long-term economic growth. In Iran, inflation has
remained chronically high over the past five decades, with a marked acceleration in recent
years. Since 2018, the economy has experienced inflation rates consistently exceeding 40
percent, reflecting deep-rooted structural imbalances and persistent macroeconomic
instability. Alongside rising inflation, Iran has faced growing fiscal deficits and increasing
pressure on public finances, raising concerns about the sustainability of fiscal policy and
its inflationary consequences.

While inflation in Iran has traditionally been attributed to factors such as rapid monetary

expansion, exchange rate depreciation, and external economic shocks, the role of fiscal
structural imbalances has received comparatively less attention. One of the most critical
yet underexplored sources of fiscal pressure is the growing financial imbalance of public
pension funds. Demographic changes, low retirement ages, expanding benefit obligations,
and persistent governance inefficiencies have led many pension funds to rely increasingly
on government financial support. As government transfers to these funds continue to
expand, they place substantial pressure on the public budget and may contribute to inflation
through deficit financing, monetary expansion, and inflation expectations.
Despite the growing importance of pension fund imbalances, previous studies have largely
focused on the aggregate relationship between budget deficits and inflation, paying limited
attention to the specific contribution of pension-related fiscal pressures. Given the
increasing share of pension expenditures in government spending and their potential
macroeconomic implications, understanding whether pension fund imbalances contribute
to inflation persistence has become an important policy issue. Against this background, this
study examines the role of pension fund imbalances in sustaining inflation in Iran and
investigates the dynamic transmission mechanisms through which these fiscal pressures
influence long-run inflation dynamics.

2. Materials and Methods

The empirical analysis follows a multistep econometric procedure designed to examine
both the long-run equilibrium relationship and the short-run dynamics among the variables.
First, the stationarity properties of the quarterly series are examined using the HEGY
seasonal unit root test, which is appropriate for quarterly data and allows for the
identification of both seasonal and non-seasonal unit roots. Establishing the order of
integration is essential to avoid spurious regression results. After confirming that the
variables are integrated of the same order, the Johansen cointegration test is employed to
determine whether a stable long-run equilibrium relationship exists among the endogenous
variables. Evidence of cointegration justifies estimating a Vector Error Correction Model
(VECM), which simultaneously captures the long-run equilibrium relationship and short-
run adjustments toward equilibrium. The optimal lag length of the underlying VAR system
is determined using conventional information criteria, including the Akaike Information
Criterion (AIC) and the Schwarz Criterion (SC). To investigate the direction of causality,
Granger causality tests are conducted within the VECM framework. This specification
enables the identification of both short-run causal effects through the lagged differenced
terms and long-run causality through the statistical significance of the error-correction
term. Finally, Forecast Error Variance Decomposition (FEVD) is performed to evaluate the
relative importance of each variable in explaining inflation fluctuations over different
forecasting horizons. FEVD provides additional evidence on the transmission of
macroeconomic shocks and the contribution of pension fund imbalances, monetary
expansion, exchange rate movements, and other macroeconomic factors to inflation
persistence in Iran. The sanctions dummy is treated as an exogenous variable throughout
the estimation process. Accordingly, it is excluded from the cointegration vector and the



H M Applied Economics Studies, Iran (AESI)

endogenous system but is incorporated into the short-run component of the VECM to
control for the effects of major external shocks on domestic macroeconomic conditions.

3. Data

This study employs quarterly time-series data spanning the period from 1991Q1 to 2025Q4
to investigate the impact of pension fund imbalances on inflation dynamics in Iran. The
dependent variable is the Consumer Price Index (CPI), while the main explanatory variable
is government transfers to public pension funds (AID), which serves as a proxy for pension
fund financial imbalances. To control for other macroeconomic determinants of inflation,
the model includes Broad Money (LIQ), the free-market exchange rate (EXCH), real gross
domestic product (GDP), and government oil revenues (OIL _INC). All variables enter the
model in natural logarithms to reduce heteroscedasticity and allow the estimated
coefficients to be interpreted as elasticities.

Quarterly observations are available for all variables except government transfers to pension funds
(AID), which are reported annually by the Plan and Budget Organization of Iran. To construct a
quarterly series, the annual observations were temporally disaggregated using the Chow-Lin
procedure. This method estimates high-frequency observations by exploiting the statistical
relationship between the low-frequency target variable and a related quarterly indicator while
preserving the annual totals. Quarterly government current expenditures were selected as the indicator
variable because transfers to pension funds constitute a major component of current government
expenditures and are expected to follow a similar seasonal pattern. Consequently, the generated
quarterly series remains fully consistent with the original annual data. To account for external political
and economic shocks, a sanctions dummy variable (SANCTION) is included as an exogenous
variable. It takes the value of one during periods of intensified international sanctions against Iran
and zero otherwise. Since sanctions originate outside the domestic economic system, they are treated
as exogenous and are incorporated only into the short-run dynamics of the model.

4. Discussion

The long-run estimation results indicate that the exchange rate, liquidity, and government
transfers to pension funds exert positive and statistically significant effects on inflation in
Iran, whereas gross domestic product (GDP) and oil revenues have significant negative
effects. Furthermore, the forecast error variance decomposition (FEVD) results reveal that
inflation dynamics are predominantly driven by its own shocks in the short run, with 100%
of inflation fluctuations explained by self-generated shocks in the first period. This finding
highlights the dominant role of inflation persistence and inflation expectations in shaping
short-term price dynamics. Over time, however, the contribution of inflation’s own shocks
gradually declines to approximately 47% in the long run, indicating that fundamental
macroeconomic variables increasingly account for inflation variability. Nevertheless, the
relatively large long-run share of inflation’s own shocks suggests that inflation expectations
remain a persistent determinant of price dynamics, emphasizing the importance of
managing expectations alongside monetary and fiscal policies.

Among external factors, the exchange rate represents the most influential short-run
determinant of inflation. Exchange rate shocks are transmitted rapidly to domestic prices
during the initial periods before stabilizing at a relatively constant level, reflecting the
importance of imported inflation and the role of exchange rate volatility in generating price
instability. In contrast, the impact of government transfers to pension funds emerges with
a time lag and gradually becomes one of the major contributors to inflation, indicating that
fiscal policies, expanding government obligations, budget deficits, and their associated
monetary consequences generate sustained inflationary pressures over time. Moreover,
liquidity constitutes the most important long-run determinant of inflation, surpassing the
exchange rate in explaining inflation fluctuations. This suggests that the cumulative effects
of monetary expansion gradually become the primary source of persistent inflation.
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By comparison, GDP plays only a marginal role in explaining inflation dynamics and
serves mainly as a complementary long-run factor. Although oil revenues contribute more
to inflation variability than GDP, their effects appear to operate primarily through indirect
channels, including the government budget, liquidity growth, and exchange rate
movements, rather than exerting a direct influence on the general price level. Overall, the
findings suggest that inflation persistence in Iran results from the interaction between
inflation inertia and monetary, exchange rate, and fiscal factors. Therefore, achieving
sustainable price stability requires a coordinated policy framework encompassing prudent
monetary and fiscal policies, effective liquidity management, exchange rate stabilization,
and credible measures to anchor inflation expectations.

5. Conclusion

This study examined the role of pension fund financial imbalances in explaining inflation
persistence in Iran using quarterly data over the period 1991-2025 within a Vector Error
Correction Model (VECM) framework. The empirical evidence confirms the existence of
a stable long-run relationship among inflation, government transfers to pension funds,
money supply, the exchange rate, real GDP, and oil revenues. The findings demonstrate
that pension fund imbalances constitute a statistically significant and economically
meaningful determinant of long-run inflation. The analysis further reveals that exchange
rate shocks are the primary source of short-run inflation fluctuations, whereas monetary
expansion becomes the dominant contributor over longer horizons. Although government
transfers to pension funds have only a limited immediate effect, their contribution increases
steadily over time, indicating that persistent fiscal pressures gradually translate into
inflation through budget deficits, liquidity creation, and inflation expectations.

These findings highlight that inflation persistence in Iran reflects deep structural
weaknesses rather than temporary macroeconomic shocks. From a policy perspective, the
results imply that achieving durable price stability requires a comprehensive policy
framework that extends beyond conventional monetary tightening. Structural reforms
aimed at restoring the financial sustainability of pension funds—including gradual
increases in the retirement age, adjustments to contribution rates, improved governance,
and higher investment efficiency—should be integrated into broader fiscal reform
strategies. At the same time, strengthening fiscal discipline, reducing monetary financing
of government deficits, enhancing central bank independence, and improving exchange
rate stability are essential for containing inflationary pressures. Policies that promote
productive investment and diversify fiscal revenues away from oil dependence can further
reinforce macroeconomic stability.
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Tab. 2: Unit Root Test Results for the Research Variables
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Tab. 3: Results of Optimal Lag Length Selection Based on Information Criteria

oss-ole Filgd ST st Capa iy
—-VA5A -)a¥ —)2A) -
-Y\/QA =Y /AY =YY/~ YSA/EY )
-YY/YA *oy.a8 S ATARS VOV/AE Y
S 4 74%1 =Y /AY A \Y-/0Y Y
-YY/00 =Y/eA FoYE/YY AN ¥
-YVA¥ -\AA- -Y¥/.- TY/AA o




=YV/Y0 =\V/5D =YY/ Yo/ay 5
=Y /vy =\F/00 -YY/08 Y/ 5 \4
=Y /¥Y =\O/FA -YY/5¥ YNMEA A

ol 0 Ol Jdo dings AdBy lgicdy dig dabg ¢ SleMbl (sl )lro yolusl 1SS

ki monai Jow 9 (Swililpd owyw gl V-0
byl yisitee cyuilangy (Sidlilen (903l gl sl oad 1)) (F) Jgia o ppuilagy (Sudlilen o903l ol
185kl lade 15 g0 00 3, 720 liseb! pdaw p3 (Suslilen Jl3y 3939 pac dus b a5 smd o LS ]
Cxed ol 200 5l a8 ] g )bline pxdaw g 039 (VoY XFY) Slsu i 5l 55,5 Colyeas (VERND4)
( Suslilen 4oy Hlen S lus 959 4s,8 0 (o pl b Ngd 00y blie Sl polde b duslds > YVALY
and b oyl 45 amd o LS < BYF (gyoline o g 03g) (WAFY) Slysw jlade I 2eS (AYEY) 15,0 lade
LS oo b e (b puite ooy |y Suilslen 5, 5l 3939 puiligy 905T el ¢l s fCan 5, LB

Crmilags 905l ol (g3 (S ik (SaSlled (o) g i€ Joor
Tab. 4: Results of Johansen Cointegration Test for the Research Variables
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Tab. 5: Long-Run Relationship (Cointegrating Equation)
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Tab. 6: Estimation Results of the Inflation Equation in the Vector Error Correction Model
(Only Significant Coefficients)
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Tab. 7: Results of the Granger Causality and Block Exogeneity Tests (Dependent Variable:
Consumer Price Index)
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Fig. 1: Stability Test of the Estimated Model
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Tab. 8: Results of Autocorrelation and Heteroskedasticity Tests
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Tab. 9: Results of the Variance Inflation Factor (VIF) Test for Examining Multicollinearity
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Tab. 10: Contribution of Shocks to Inflation Variance with a 95% Confidence Interval
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Fig. 2: Variance Decomposition of Inflation in the Iranian Economy
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