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Abstract

This paper presents a dynamic overlapping generations general equilibrium model for
the Russian economy to assess the economic and fiscal effects of the 2018 pension reform,
which raised the statutory retirement age. The model incorporates realistic demographic
projections, variable labor supply responses, and exogenous scenarios for oil prices. It
evaluates the impact of the reform across a range of future demographic and external
conditions by comparing post-reform trajectories of macroeconomic aggregates, public
deficits, and tax rates with baseline scenarios without reform. The results show that rais-
ing the retirement age moderately reduces consumption in the short run but leads to more
robust growth in output, investment, government spending, and exports in the long term.
Pension reform improves fiscal sustainability by lowering the required budget-balancing
VAT rate and pension fund deficit, especially under adverse demographic conditions or
low oil prices. The fiscal effect of reform is muted in optimistic demographic scenarios
with strong labor force growth, but remains significant when population aging intensi-
fies fiscal pressure. These findings highlight the importance of structural reforms for
long-term macroeconomic stability and underscore the critical role of demographics and
external shocks in shaping pension system performance.
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1. Introduction

In this paper, we build a model of a small open economy with overlapping
generations (OLG) to assess the effects of raising the statutory retirement age as
set out in the Russian government’s 2018 reform. We simulate an annual one-year
increase in the statutory retirement age for men and women, meaning that within
five years of the start of the reform, the statutory retirement age for men increases
from 60 to 65 years and for women from 55 to 60 years.

In addition, we study the impact of relevant external shocks, such as oil price
dynamics, on the economy implementing the reform. The robustness of the cal-
culations is checked by running the simulations under three different long-term
UN demographic forecast scenarios until 2100 (United Nations, 2024) and two
variants of the agent utility function: with elastic and with inelastic labor supply.

A key feature of our model is that it reproduces the Russian economy with three
sectors: export-oriented, domestically oriented, and oil. This allows us to jointly
assess the effects of the pension reform and of the reduction in oil and gas revenues.

The structure of the paper is as follows. The next section provides a review of
the literature on modeling pension reforms. Section 3 describes the framework of
our general equilibrium model with overlapping generations and its calibration.
Section 4 presents the scenarios: a scenario for raising the statutory retirement age,
a scenario for pension reform under different oil price dynamics, and scenarios
for pension reform under alternative demographic forecasts. Section 5 concludes.

2. Literature review

General equilibrium models with overlapping generations are commonly
employed to study the efficiency of pension reforms in balancing the government
budget in the face of an aging population and in stimulating economic growth.
The models discussed below are based on the seminal Auerbach—Kotlikoff OLG
model (Auerbach and Kotlikoff, 1987).

The effect of the reform largely depends on the response of households. In
general equilibrium models, this is captured through different types of household
utility functions, in particular through the response of household labor supply to
income changes. For example, Hviding and Mérette (1998) constructed a general
equilibrium model with overlapping generations for seven OECD countries:
the USA, Japan, France, Canada, Italy, the UK, and Sweden, with fixed labor
supply. Thus, raising the statutory retirement age leads to a sizable increase in labor.
However, this is shown to reduce aggregate consumption, whereas savings show
little response, curbing the potential acceleration of economic growth. At the same
time, increasing the statutory retirement age appears to be a relatively effective
method of balancing the pension system. More pessimistic conclusions were drawn
for the UK using a more stylized model (Blake and Mayhew, 2006) without a labor
market but containing the major demographic parameters. The study shows that
raising the statutory retirement age is not guaranteed to balance the pension system.

The OLG model for the Canadian economy (Fougere et al., 2009) employs a utility
function with a constant elasticity of substitution (CES). However, the authors did not
use actual data on fertility and mortality. They observed a weak labor supply response
to changes in the statutory retirement age, especially for highly skilled workers.
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Magnani and Mercenier (2009) apply a general equilibrium model with
15 overlapping generations consisting of five-year groups, containing mortality
and migration flows, to compare two government-proposed reform options for
raising the statutory retirement age in Italy: gradual and instantaneous. A notable
extension of the model is endogenous economic growth generated by human
capital. Labor supply for workers of pre-retirement age is fixed and set to zero for
agents reaching the statutory retirement age. This yields a substantial short-run
and medium-run positive effect of the reform. Verbi¢ et al. (2006) use an OLG
model with inelastic labor for Slovenia and find a limited short- and medium-
term positive effect of raising the statutory retirement age.

The general equilibrium OLG model (Bielecki et al., 2015) analyzes the transi-
tion from a pay-as-you-go pension system to a funded pension system for Poland.
A notable feature of the model is the presence of unemployment and job search
costs in the labor market. The model also uses a CES utility function, which
leads to the dominance of the income effect over the substitution effect and a low
or even positive wage elasticity of labor supply. Alternatively, the Greenwood—
Hercowitz—Huffman (GHH) utility function is used (Greenwood et al., 1988),
where the income effect is eliminated. At the same time, the demographic block
in the model is relatively simple: it is populated by 80 overlapping generations
living from 20 to 100 years. Simulations show that raising the statutory retirement
age within the pay-as-you-go pension system has a positive effect on welfare, but
in the case of the CES utility function it has little effect on labor supply and GDP.

Borsch-Supan (2000) uses a multiregional OLG model to assess the influence of
demographic trends on economic development globally, and in Germany in particu-
lar. An aging population will induce capital accumulation; hence, the demand for
labor will increase. By creating incentives to work, raising the statutory retirement
age will increase long-term consumption by 7% after reducing total consumption
for the 20 years following the reform. However, the macroeconomic effect of
the reform may be less pronounced owing to the openness of the German economy.

A model with 80 overlapping generations and three skill levels (Fehr et al., 2012)
for Germany is calibrated against official demographic forecasts and fiscal data on
income taxes, personal income taxes, and consumption taxes; the funded pension
system is modeled in a separate block. The endogeneity of labor supply is ensured by
a CES utility function. The results indicate a limited influence of raising the statutory
retirement age on GDP, but show that the reform helps balance the pension system.

A more efficient way to foster economic growth is the capitalization of the pen-
sion system (a transition to a private pension system), implying the transfer of
funds from the state pension fund to private investment funds that invest in global
financial market indices. Its effectiveness is confirmed in a 6-region general
equilibrium OLG model with complete capital mobility (Benzell et al., 2015).
As in the previous paper, the authors identify several types of taxes and assume
that the consumption tax is endogenous and ensures a long-term budget balance.
Demographic parameters are calibrated to UN projections up to 2100. A notable
extension is the modeling of cash flows from fossil fuels, which gradually decline
as extraction costs rise and profitable deposits are depleted. In addition to the oil
sector, the model includes one production sector and a single commodity.

An extension of this model (Zubarev and Nesterova, 2019) uses a global
17-regional general equilibrium model with 100 overlapping generations.
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The authors conclude that raising the statutory retirement age in Russia by
5 years results in a very slight increase in labor supply and GDP; however, fiscal
sustainability improves significantly. [vanova et al. (2017) obtain an estimate of
the impact of raising the statutory retirement age on GDP growth similar to that
in Zubarev and Nesterova (2019), at 0.3—0.5 percentage points (pp) annually.
Akindinova et al. (2017) show the effect of raising the statutory retirement age in
Russia to 63 years to be insignificant.

Cao and Tang (2021) investigate the impact of raising the statutory retire-
ment age on high- and low-income households within China. Utilizing a general
equilibrium OLG model, they find that this reform significantly boosts aggregate
consumption. Similar conclusions were reached by Mattayaphutron et al. (2021)
for Thailand, based on a stochastic general equilibrium OLG model with a funded
pension system.

Similarly, Makarski and Tyrowicz (2019) build a general equilibrium OLG
model to estimate the welfare effect of raising the statutory retirement age under
pay-as-you-go and funded pension systems. The authors conclude that the type
of pension system has little bearing on the effect of changes in the statutory
retirement age.

Thus, we identify several factors determining the short- and long-term effec-
tiveness of pension reform, including labor supply elasticity among pre-retirees
and the remaining workforce, saving propensity, capital mobility, potential capital
market frictions, and fiscal pressures, such as the future oil revenues depletion
and continued population aging. The aforementioned general equilibrium OLG
models account for some specific factors in the analysis of pension reform, such
as frictions in the labor market, human capital accumulation, capital mobility in
the global economy, etc. However, only a few studies compare the results obtained
with different types of households’ utility functions. Most of them assume fixed
birth and death rates, which are inconsistent with the population dynamics pre-
dicted by the UN. Apart from Fehr et al. (2012), all the afore mentioned models
presume that, upon reaching the statutory retirement age, individuals leave
the labor market. Akin to Martyanova and Polbin (2023), our model consists of
three production segments: export-oriented, domestically oriented, and oil sector.
Its demographic data are calibrated to UN projections up to 2100. It also ac-
counts for investment adjustment costs, the presence of individuals of statutory
retirement age who are present in the labor force, and real-data differences in
the behavior of men and women in the labor market. The long-term projections of
the model follow alternative paths for external conditions, such as oil prices. As
a robustness check, we consider settings with elastic and inelastic labor supply.

3. Model

The principal block of our OLG model, which allows us to assess the effect
of pension reform on the economy, is the demographic component, which closely
reproduces the dynamics of the total population and its age structure as projected
by the UN. Fig. 1 shows the rise in the statutory retirement age by year of birth
under the reform. Long-term demographic dynamics are determined by the UN
forecast up to 2100. It is assumed that after 2100 demographic rates are fixed,
and thus the total population growth rate and demographic structure become con-
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Fig. 1. Change in statutory retirement age in Russia.
Source: Compiled by the authors based on Russian Federal Law No. 350-FZ dated October 3, 2018.
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Fig. 2. Russian demographics.

Source: United Nations, World Population Prospects.

stant. We consider three UN scenarios: median population growth rates (median
birth rate, median death rate) as the baseline, and low-fertility and high-fertility
scenarios. The scenarios differ only in the fertility assumptions: the medium variant
uses the average of thousands of possible future fertility trajectories generated by
a Bayesian hierarchical model; the high-fertility scenario assumes fertility rates are
0.5 births per woman higher than the medium variant, and the low-fertility scenario
assumes rates are 0.5 births lower. In all cases, mortality, sex ratio at birth, and
migration assumptions remain constant across scenarios. !

The main features of the scenarios are presented in Fig. 2. Demographic pro-
jections include age cohorts from 0 to 100 years old. Because only adults (21 to
100 years old) consume, save, and participate in the labor market, the number of
generations in the model is set to 80.

' UN. Definition of Projection Scenarios. https://population.un.org/wpp/definition-of-projection-scenarios
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According to UN demographic forecasts, the population of Russia will de-
cline for approximately 50 years from 2018, regardless of the scenario. Only in
the high-fertility scenario will the population of Russia grow by 2100 compared
to 2018. The population decline will be accompanied by an increased burden
on the budget and younger generations due to structural demographic changes.
The number of people of non-working age (65+ for men and 60+ for women) per
worker will increase in all scenarios, but to varying degrees (see Fig. 2).

3.1. Household behavior

We consider two forms of the individual’s utility function. One version
assumes that labor supply is elastic, while the other suggests it is inelastic.
Furthermore, for both forms, the potential amount of “effective” labor that an
individual can supply varies with their labor productivity, which is determined by
their age and sex. In the case of elastic labor, an individual of gender s € {f, m}
has preferences given by the utility function u(c,; , 1, ):

= loge, — —— pltv (1)

M(C tj.s 1+ l// tjs

t],s° t S
where ¢, ¢ is consumption of an individual of gender s at age j in period #; n,;
is labor hours of an individual of gender s at age j in period #; y is the inverse of
the Frisch elasticity of labor supply; v is the normalization parameter.

In the dynamic OLG model, the individual’s problem is solved in two steps.
First, each individual identified by sex s, cohort birth year #,, and age j =1, ..., J
at calendar year ¢ = ¢, +j — 1 chooses consumption (c,;,), labor supply (n,; ) and
savings for each actual retirement age 7 to maximize expected lifetime utility U, :

. ]
To_ j—1 1+y
l]tos Pt0+j 1]sﬁ I:log(ct(ﬁrjfl,j,s) - 1+ W nt[)-%—j—l:j,x] +
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where f is the discount factor; P, is the population size of gender s of age-j
agents born at time #,; 7 is the endogenously chosen actual retirement age.

The individual supplies labor and receives wage income starting from labor mar-
ket entry up to the statutory retirement age, at which point a person begins receiving
pension payments. After reaching the statutory retirement age, the individual may
continue working, simultaneously receiving both wages and pension benefits. Upon
reaching the actual retirement age 7z, the individual ceases working and receives
only pension income. Throughout both stages of life—before and after actual retire-
ment—the individual also receives lump-sum transfers from the government and
interest income from accumulated assets. Thus, the budget constraint takes the form:

at+l j+l,s +(1+ TVA)ptC tijth =
(1+rt)+(1 W)W th t]SPtjé—"_trPth—"_bt]SPth’

VA —
at+l,j+l,s+ (1 + 2 )pt ct,j,sPt,j,s_ at,j,s(l +rt) + Pl‘jé + bl]APt]_s’ ] i, (3)

th ]<7r9

where 7,/ is the value added tax rate in period #; p¢ is the price of consumer

goods at period #; g, ;  1s assets of age-/ agents of sex s in period #; 77 is the world
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interest rate; 7," is the labor income tax rate; Z,; is labor productivity of an
individual of sex s from generation j in period #; w, is wage at period ¢; tr, is
the net lump-sum transfer received by an individual from the government;
b, is the pension payment (= 0 if the individual has not met the requirements
for a pension; > 0 otherwise). Moreover, the individual may decide to leave
the labor market before reaching the statutory retirement age, in which case
the individual will not receive pension payments until reaching the statutory
retirement age.

Second, decisions on the optimal retirement age are made by evaluating
the consumption equivalent variation (CEV), which measures the utility gain
from retiring in the current versus the following period (4):

N L /| @)
> P
=1 to+j—1,js

CEV]

to,s

where U, and U,Z: "are expected utilities with immediate labor market exit and
next period labor market exit.

The model specifies a heterogeneous agent structure: each cohort is charac-
terized by a distribution of threshold parameters 4 reflecting differences in
preferences. For each age, we calculate the share of individuals whose threshold
A" exceeds the corresponding CEV, and therefore opts for actual retirement at
that age. The cumulative distribution of retirements is described by a monotonic
function G, , with increments G,, — G, , , representing the fraction retiring at each
age in period ¢. This specification yields a flexible age profile of actual retirement
that responds dynamically to economic, policy, and demographic shifts.

Pension payments are determined in accordance with Russian legislation.
The minimum insurance period required for entitlement is at least 15 years.
According to the Social Fund of Russia,? the number of people who postponed
claiming an old-age insurance pension was negligible: 30.5 thousand persons,
while 36.702 million persons were receiving an old-age insurance pension in
the same period; therefore, in the model we assume that individuals start receiv-
ing a pension upon attaining the formal retirement age without postponement.
The pension in Russia consists of two parts: an individual component and a fixed
component. The individual component is calculated based on the amount of
insurance contributions paid and the length of the employment record, while
the fixed component represents a base payment and accounts for approximately
one third of the pension benefit. However, given that we only model productivity
heterogeneity by sex and age and consider low- or inelastic labor supply, indi-
vidual pension differences are limited, and we therefore approximate pensions
as equal across agents and starting at the formal retirement age. The pension
benefit b, ; in the model is set to match the observed aggregate replacement
ratio in 2018-2024; for 2025-2026 we allow for increase toward 30% reflecting
the restoration of indexation for working pensioners and the two-step indexation
mechanism (indexation to inflation followed by an additional indexation condi-
tional on Social Fund of Russia resources).

2 Social Fund of Russia. Annual report 2018. https://sfr.gov.ru/files/id/press_center/godovoi_otchet/Pension-
fund-Annual-report-2018.pdf
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In the case of inelastic labor supply, the utility function depends only on con-
sumption:

u(c,;) = loge, ;, (%)

and individuals supply a fixed amount of labor until the actual retirement age,
which is determined endogenously based on evaluating the consumption equiva-
lent variation (4).

3.2. The production sectors

The Russian economy is modeled as a small open economy implying exogeneity
of the world interest rate and prices of traded goods. The economy consists of two
sectors S: domestic-oriented (V) and export-oriented (£). In addition, we consider
the oil and gas sector, which exogenously produces output O, at time ¢, which is
sold on the global market at a price of p,°. The government receives a share of
the profits of the oil companies 7, .

Private final demand, which consists of household consumption and investment,
is composed of domestically produced goods of the domestic-market-oriented
sector and imported goods, as follows:

M\ (YN-GP\'
o= () () ©
w 1-w

where D, is private demand for final goods; M, is imports; Y, is output of the do-
mestically oriented sector; GP, is government purchases (assumed to be used only
to purchase goods of the domestically oriented sector), w is the share of imports
in final private consumption.

The price of the final good p/° is determined as follows:

pe=(pM)"(p¥)™", (7)

where pMis the price of imported goods; p,is the price of domestic goods. The de-
mand for domestically produced goods of the domestically oriented sector is:
prD
KN=GP,+(1—w)’—1\[t. (®)
t

And the demand for imports is given as:

pD
M,=o~1, ©)
t

The production function of a firm in each sector S (S € {£,N}) has the Cobb—
Douglas form:

v = (kS (45L9), (10)
where Y5 is output in sector S in period # K5 is capital in sector S in period ¢;

A7 is productivity in sector S in period # LS is labor in sector S in period £; o is
elasticity of output to capital.
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A firm maximizes the present value of its cash flow:

S]SKS

127

o0 m 1
max ) (H )[(1 — 1O (PS KD, (A5, LY., )%~
L t+1 m=0 \{ O 1 +r.,

- (1 + Tt )Wz+m z+m) + Tt+m 5pt+m t+m pt+m ]tim] (11)

where r, R is the corporate income tax rate; I 5 is investments in sector S; w, is
wages, 0 is the depreciation rate.
Capital accumulation is given as follows:

e —(1_5)KS+1s(1_f(Lfs_ 1)2) (12)
t+1 t 1 ) [Sl )
t_

where ¢ is a parameter of investment adjustment costs.

For simplicity, the production function of the oil and gas export sector takes
the form of a Leontief function, which allows the output level in this sector to be
set exogenously:

Y0 =min{p,L7, p,K7}. (13)
3.3. The government

The government raises revenue from the labor tax (z,"), social security contri-
butions (z/), value added tax (z/4), corporate income tax (z/%), and oil and gas
industry tax (z°) and spends it on government purchases (GP,), pensions (B))
and transfers (7R, to the population and the interest on public debt (Debt,).
The government budget constraint may be written as:

Debt,,, = (1+r,)Debt,+ pNGP,+ TR, + B,~ T/~ T T/~ TP -
PRONYYN — (1 + 1/ yw, LYY + [ Ropl KN -
PR(prE 1+ yw, LEY+ ¢ PRop! KE, (14)

where T4, TY, T/, TP are tax revenues from VAT, labor income tax, social
contributions, and mineral extraction tax.

Debt cannot grow indefinitely: if the debt-to-GDP ratio deviates from the target
level, the government is forced to increase taxes in the next period. In the model,
the value-added tax is endogenous; hence, the government’s response function to
an increase in the debt-to-GDP ratio can be written as:

ebt A
o= (1) + prt +:(GDP’ 1 —d), (15)
11

where 7/ is the target tax rate; ¢ is the sensitivity of tax policy to the deviation of
debt from the target value; d is the target debt-to-GDP ratio.

3.4. Calibrating the model

The model is calibrated to 2018, the year the pension reform was announced.
The minimum age of entry into the labor market is assumed to be 21; before that,
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agents are supported by their parents and neither work nor save. An individual’s
labor productivity is specified as a second-degree polynomial in age and sex:

lOng,s = ks,2j2 + ks,lj + ks,O’ (16)
where j is the age of the agent, the coefficients of the equation are taken from
(Zamnius et al., 2023): k,,, =-0.00036, &, ; = 0.025, k., =-0.00043, k,, = 0.039.
To account for differences in wages between men and women, the coefficients
k05 ko Were chosen so that the model reproduces the ratio of average wages of
men and women at age 25.

In the model with inelastic labor, labor supply is normalized to 1. In the model with
elastic labor the labor supply elasticity is 1/ = 0.2. The discount factor f is 0.965.

The distribution of heterogeneous retirement thresholds (1) across agents is
modeled using a lognormal distribution, with parameters chosen so that the bulk of
agents’ optimal actual retirement matches observed actual retirement ages— 60.2
for women and 62.4 for men in 2019 (Lyashok and Varshavskaya, 2022).

The global market prices (prices for imported goods pM and prices for exported
goods pF) are fixed and equal to 1. The world interest rate r is equal to 0.02.
The oil price p is scaled to 1 at the initial year and then changes exogenously.
Three oil price scenarios are based on the U.S. Energy Information Administration
forecasts (Fig. 3).> Historically until 2022 prices for Russian oil (Urals) were on
average 2.0% below Brent. However, after 2022, the Urals price was significantly
lower than the Brent price. We assume that this negative shock is short-term. In
2024, the Urals price was trading at a discount of 10%. We assume that by 2028,
the impact of the negative shock will become negligible and Urals oil will trade
at a discount of 2% in the long term.

According to the Federal Customs Service, fuel and energy products accounted
for 62.1% of Russian exports in 2019 and 49.6% in 2020. Given the new eco-
nomic conditions that emerged after February 2022, we assume that fuel and
energy exports in the model account for half of total exports.

Accordingly, the share of the oil and gas export sector is about 15% of GDP.
Parameters ¢,, ¢, from the production function of the oil and gas sector are selected
to target the share of investments in the oil and gas sector— 12% and the share of
the oil and gas sector wage fund in the total wage fund—5% (Martyanova and
Polbin, 2023). In our simulations, we will assume a scenario in which the level of oil
and gas production does not change, and only energy prices change. That is, output
in the export oil and gas sector Y is fixed at the 2018 level. As a result, in a growing
economy, this modeling assumption implies that the share of oil and gas revenues
in the government budget will gradually decline over time, reflecting the increasing
contribution of non-resource sectors to GDP and government revenues.

The productivity in both sectors of the economy 4 is set exogenously to 1.0
for the initial year. Furthermore, we assume that this parameter, representing
labor productivity, grows at a rate of 2%.

The share of imported goods in the production of final consumption goods @
corresponds to the ratio of imports to GDP in the initial year and equals 21%
according to Rosstat. The elasticity coefficient of the production function with

3 https://www.eia.gov/outlooks/aco/data/browser
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Fig. 3. Oil price projections (USD 2018).

Source: U.S. Energy Information Administration.

respect to capital o equals 0.33. The investment adjustment costs parameter ¢
is 1.2 (Polbin, 2013). The depreciation rate ¢ is 0.06.

Items of the government budget are calibrated as follows. The average pension
replacement rate in 2018 was 0.33. Rates for corporate tax, labor income tax, value
added tax, social security contributions are calibrated at the values: rtP R =20%,
7/ = 13%, 14 = 20%, t/= 30%. Note that in the model, consumer investment in-
come is not taxed. This simplification is due to the non-linearity of personal income
tax calculations, which stems from a non-taxable threshold. The target debt-to-GDP
ratio (d) was assumed to be 0.1. The value of the lagged variable p is set at 0.8, and
the value of the variable &is set at 1.2.

In general, the values of the model parameters were selected to reproduce
the key economic indicators of Russia in 2018 (Table 1).

4. Results
4.1. Pension reform scenario

To estimate the effectiveness of the reform raising the statutory retirement age, we
first discuss the baseline scenario, which assumes a medium change in demographics
and oil prices. First, we compute the values of the endogenous variables assuming
that the statutory retirement age has not been increased. Then, we compute the values
ofthe endogenous variables assuming that the statutory retirement age has increased.
Finally, we analyze the differences between these estimates to isolate the effect of
increasing the statutory retirement age.

Fig. 4 illustrates the projected dynamics of the proportion of people of statu-
tory retirement age before the reform (left panel) and the budget-balancing value-
added tax (VAT) rate (right panel) for three demographic scenarios: median, low
fertility, and high fertility.

The left panel shows that, regardless of fertility assumptions, the share of
the population at statutory retirement age will increase substantially in the coming
decades. Under the medium variant, this fraction rises from approximately 0.34 in
2019 to nearly 0.44 by the late 2040s. This demographic shift entails higher expen-
ditures on pension benefits and intensifies fiscal pressure on the pension system.
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Table 1
Simulated and target values of variables.
Indicator Simulated Target Note
value
C 0.50 0.50 Share of consumption in output; Actual value according
GDP to GDP by end use 2018 (Rosstat)
1 0.22 0.22 Share of investment in output; Actual value according
GDP to GDP by end use 2018 (Rosstat)
GP 0.18 0.18 Share of government purchases in output; Actual value
GDP according to GDP by end use 2018 (Rosstat)
EX 0.32 0.31 Share of exports in output; Actual value according to
GDP GDP by end use 2018 (Rosstat)
IM 0.21 0.21 Share of imports in output; Actual value according to
GDP GDP by end use 2018 (Rosstat)
1, 12% 12% Share of investments in the oil and gas sector in total
7 investments (Martyanova and Polbin, 2023)
L, 5% 5% Share of labor in the oil and gas sector in total labor
N (Martyanova and Polbin, 2023)
Y 50% 50% Share of oil and gas exports in total exports (Rosstat)®
EX
D 10% 10% Ratio of net government liabilities® to GDP in 2018
GDP
Effective pension 60.2 60.2 According to Lyashok and Varshavskaya (2022)
age (women)
Effective pension 62.4 62.4 According to Lyashok and Varshavskaya (2022)

age (men)

) https://rosstat.gov.ru/folder/74099/document/122836
% We include net government liabilities, not government debt, in the model. Net liabilities are defined as
the difference between accumulated government debt and the size of the National Welfare Fund, which

accumulates oil and gas revenues.
Source: Authors’ calculations.
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Fig. 4. Proportion of people of statutory retirement age (left panel)
and the budget-balancing value-added tax (VAT) rate (right panel).

Note: We consider the population aged 21 to 100 years. Therefore, the graph also shows the ratio of the number
of elderly people to the population aged 21-100 years.

Source: Authors’ calculations.

The right panel indicates that, as the demographic burden grows, the VAT
rate required to balance the government budget must also be risen markedly.
Specifically, under the low fertility scenario, the VAT rate approaches 0.27 by
2050, compared with about 0.24 under high fertility. The medium variant requires
a VAT rate of roughly 0.26 in the same period. The VAT adjustment reflects
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the need to finance expanding pension outlays and maintaining fiscal sustain-
ability as the ratio of retirees to the working-age population rises.

These results demonstrate that the policy reform enacted in Russia in 2018 —rais-
ing the statutory retirement age—can be justified as a response to anticipated
demographic challenges. The greatest demographic and fiscal strain is projected to
occur around 2050, when pension expenditures peak and the VAT rate must be set
at a level of about 0.26 absent further reforms or alternative financing measures.

The seemingly divergent dynamics of the share of people at statutory retire-
ment age and the budget-balancing VAT rate arise from the model’s fiscal block
rather than from demographics alone. In the first half of the century, the rapid
increase in the share of retirees indeed worsens the pension system’s implicit
liabilities, but the government partly absorbs this pressure by allowing public
debt to grow and by drawing on still relatively high non-pension revenues. As
a result, the VAT rate adjusts only moderately during this period.

In the second half of the century, the share of the elderly stabilizes, but by this
time two cumulative effects become crucial. First, the stock of public debt will
have already approached its target upper bound, which triggers a much stronger
tax response in the government’s feedback rule. Second, the tax base will have
shrink due to weaker labor force dynamics and declining resource-based revenues,
so that maintaining intertemporal budget balance requires a sharper increase in
the VAT rate. Thus, the VAT “hike” reflects the delayed fiscal reaction to accu-
mulated demographic and debt pressures under the assumed policy rule, rather
than a one-to-one contemporaneous link with the age structure in any single year.

To assess the potential impact of raising the statutory retirement age on key
economic aggregates, we compare the pension reform scenario with a baseline
model with two labor supply specifications: inelastic and elastic. Fig. 5 presents
the dynamics of GDP, aggregated labor, consumption, investment, exports, and
government purchases in both cases. Here and hereafter, the dynamics of all
macroeconomic variables are considered in real terms (at constant prices).

The GDP and aggregated labor plots show that after the reform, both output
and total labor input increase, especially when labor supply is elastic. More
people remain in the workforce, boosting employment and economic growth.
This effect is particularly visible in the years following the reform, when the lines
for the elastic labor scenario are consistently above those for the inelastic one.

Consumption declines temporarily following the reform, as older workers
lose immediate access to pension benefits, reducing their permanent income.
However, in the long run, aggregate consumption recovers and even exceeds
baseline levels, especially in the elastic labor scenario, though the effect remains
relatively modest, fluctuating between 0 and 0.5%.

Investment and government purchases are higher after the reform, indicating
greater economic activity and fiscal stability. The increased labor supply and reduced
pension burden allow for stable public spending, even as demographic pressure from
an aging population grows. Exports also benefit from increased labor resources, with
the elastic labor scenario consistently outperforming the inelastic alternative.

Overall, the main outcome of the pension reform is a more robust and resilient
economy in the face of population aging. By encouraging later retirement and
higher employment, the reform alleviates fiscal pressure—especially pension
expenditures—and supports stable or rising consumption, investment, and pub-
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Fig. 5. Pension reform: aggregate indicators, percentage change

relative to the baseline scenario without reform.
Source: Authors’ calculations.

lic spending. The scenario with elastic labor supply yields the strongest positive
effects, showing that labor market flexibility is central to mitigating demographic
and fiscal challenges.

The reform increases the average effective retirement age by about one year
for women and by around half a year for men. This moderate shift in the effective
retirement age is consistent with existing empirical estimates for OECD countries.
A number of studies show that an increase in the statutory retirement age leads
only to a partial adjustment of the actual retirement age (Turner and Morgavi,
2021). The reported estimates indicate that, in developed countries, a one-year
increase in the statutory retirement age raises the average effective retirement
age by approximately 1.1-1.4 months. It should be noted that most of the studies

reviewed focused on male labor force participation.

Statistical data and empirical evidence indicate that the effective retirement age
in Russia showed substantial heterogeneity even prior to the pension reform. Some
workers exited the labor market before reaching the statutory retirement age, while
others continued working beyond it. This is illustrated by Rosstat data on employ-
ment rates by age group (Fig. 6). For example, prior to the pension reform, in 2018,
employment among women aged 50-54 (with the statutory retirement age set at
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Fig. 6. Employment rate by age group.

Source: Rosstat.

55 before 2019) stood at approximately 84%, implying that up to 16% of women
in this age group were already out of employment. At the same time, employment
among men of pre-retirement age stood at 77.7%. The data presented in the figure
point to substantial heterogeneity in the effective retirement age and confirm that
the formal statutory retirement age did not represent a rigid boundary for labor
market participation. It should be noted that the observed decline in labor force
participation at pre-retirement ages may be driven not only by individuals’ voluntary
decisions to cease working, but also by institutional and demand-side labor market
factors. In particular, some workers may exit the labor market as a result of layoffs
or job displacement and subsequently face difficulties in finding new employment at
older ages. In such cases, the final decision to stop working may be made only after
a prolonged period of unsuccessful job search. Distinguishing between voluntary
and involuntary exits from the labor force using aggregated data is challenging and
lies beyond the scope of this study; this issue is left for future research.

Additional empirical evidence of substantial heterogeneity in retirement
behavior is provided by Lyashok and Varshavskaya (2022). The authors find
that the average effective retirement age in 2019 was 62.4 years for men and
60.2 years for women, already exceeding the statutory retirement thresholds in
force at that time (60 and 55 years, respectively). Over the period from 2010
to 2019, the average retirement age remained virtually unchanged for men and
increased by only 0.7 years for women.

It is important to emphasize that, as of 2019, the average retirement age varied
substantially across Russian regions: in some regions it was below the statutory
retirement age, while in others it was comparable to or exceeded the statutory
threshold. Since these figures refer to average values, they also imply the presence
of within-group variance in actual retirement ages, toward both earlier and later
exits from the labor market. This regional variation confirms strong household
heterogeneity even under uniform institutional rules.

Moreover, Lyashok and Varshavskaya (2022) find that a one-percentage-point
increase in the pension-to-wage ratio reduces the average effective retirement age by
0.06 years for women and by 0.04 years for men, pointing to asymmetric behavioral
responses across genders and differences in sensitivity to financial incentives.

Taken together, these findings indicate that, in reality, the decision to exit the labor
market is not a mechanical consequence of reaching the statutory retirement age,
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but is instead determined by individual characteristics, financial incentives, and pre-
ferences. To capture these patterns, the paper employs a model with an endogenous
retirement age choice and heterogeneous preferences. Within the framework of
the model’s assumptions, it reproduces the distribution of retirement decisions
observed in the data: for some individuals, an increase in the statutory retirement
age leads to a rightward shift of the effective retirement age, while for others, pen-
sion benefits, as before the reform, do not constitute a decisive incentive to continue
working up to the new statutory threshold. Finally, there exists a group of individuals
who had already been retiring later than the previous statutory retirement age before
the reform and therefore respond only weakly to the change in institutional rules.

4.2. Impact of the pension reform under alternative oil price and demographic
scenarios

The oil price is normalized to one in the initial year and then evolves exo-
genously according to three scenarios based on U.S. Energy Information
Administration (EIA) forecasts: baseline (median price), high price, and low
price. Historically, the price of Russian Urals oil averaged 2% below Brent prior
to 2022, with a temporary shock leading to a 10% discount in 2024. The long-
term assumption is stabilization at a 2% discount by 2028.

Fig. 7 presents the trajectories of key macroeconomic aggregates—GDP,
aggregate labor, consumption, investment, exports, and government purchases —
expressed as the ratio of post-reform outcomes to their respective values in
the no-reform scenario. Each series corresponds to a distinct oil price assumption
(median, high, and low), thereby isolating the effect of the pension reform under
identical external price conditions.

Under all oil price scenarios, the pension reform yields a stable positive impact
on GDP and aggregate labor over the simulation horizon. The effect is particularly
pronounced under low and median oil prices, highlighting the role of the reform
as a stabilizing mechanism for output and labor supply when external resource
revenues are under strain. In these cases, the increase in labor supply driven by
delayed retirements translates into sustained GDP growth relative to the baseline.

In the scenario with persistently high oil prices, the budget-balancing VAT rate
may fall significantly in the near term, as elevated oil revenues reduce the govern-
ment’s reliance on broad-based consumption taxation for fiscal stability. A lower
VAT rate raises the purchasing power of households by reducing the tax-inclusive
price of consumer goods, thereby increasing the real return to labor. In our model,
this effect is captured through the higher marginal utility of consumption relative
to leisure, implying that a decline in the VAT rate raises individuals’ incentives
to participate and supply more labor. Consequently, the positive effect of pen-
sion reform on aggregate indicators is amplified in the initial years following
the reform under high oil prices, as reflected by the stronger response in the cor-
responding trajectories.

The response of consumption is more muted, with the ratio fluctuating around
0.5% in the long run, regardless of oil prices. Investment and exports exhibit
the largest positive deviations from the baseline in scenarios with low or median
oil prices, especially during the periods immediately following the reform. This
reflects the fiscal relief achieved by postponing pension outlays and the associated
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Fig. 7. Impact of the pension reform under alternative oil price scenarios,
percentage change relative to the baseline scenario without reform.

Source: Authors’ calculations.

reallocation of resources toward capital formation and export-oriented produc-
tion. Under high oil prices, the relative impact of the reform on these aggregates
diminishes, as abundant resource revenues independently support aggregate
demand and investment.

Government purchases, a proxy for the public sector’s capacity to provide
goods and services, also tend to rise compared to the no-reform scenario, again
most noticeably when oil prices are low or median. This result demonstrates
the fiscal space created by reduced pension expenditures, allowing for more
robust public spending even in less favorable external environments.

Importantly, under no scenario does the pension reform lead to a long-term de-
terioration in any of the reported macroeconomic aggregates. Rather, its impact is
countercyclical: it is most beneficial when fiscal conditions are tight and remains

at least neutral when resource revenues are buoyant.



A. E. Shpilevaya et al. / Russian Journal of Economics 12 (2026) 176—198 193

These findings confirm that the pension reform is a genuine and effective stabi-
lization instrument for public finances and overall macroeconomic performance,
particularly in the face of adverse external shocks such as prolonged periods of
low oil prices. The results underscore the importance of structural demographic
measures alongside traditional macro-fiscal policy tools in ensuring the long-term
resilience of the Russian economy.

Fig. 8 illustrates the joint effect of the statutory retirement age reform and
changes in oil prices, relative to the baseline scenario. The figure presents
the dynamics of key macroeconomic indicators under scenarios where both
the pension reform and alternative oil price trajectories are implemented, ex-
pressed as a ratio to the baseline case with the median oil price and no reform.
This allows for assessing the combined impact of the reform and external shocks
on the main aggregates of the economy.

Under the high oil price scenario, all major macroeconomic aggregates — GDP,
aggregate labor, consumption, investment, and government purchases—display
significantly higher values relative to the median scenario. The positive revenue
shock from oil stimulates economic activity, increases incomes, and supports
stronger public expenditure, resulting in a more robust response to demographic
pressures. Importantly, the pension reform amplifies these effects: more people
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Fig. 8. Impact of the statutory retirement age reform and changes in oil prices,
percentage change relative to the baseline scenario.

Source: Authors’ calculations.
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remain in the workforce, and the increase in public revenues helps moderate fis-
cal adjustment needs. In this scenario, the pronounced decline in real exports is
consistent with the symptoms of “Dutch disease,” namely a contraction of the ex-
port sector when the economy becomes more dependent on the resource sector.

In contrast, the low oil price scenario places considerable strain on the economy.
GDP and aggregate labor in this case remain below the baseline throughout the projec-
tion period, particularly in the years following the negative price shock. Consumption,
investment, aggregate labor, and government purchases decline. The pension reform
remains beneficial, as it boosts labor supply and alleviates pressure on the pension
system; however, these positive effects are insufficient to fully offset the impact
of persistently low oil prices. Fiscal challenges intensify, and overall economic
performance is notably weaker. Real exports, by contrast, increase in the low oil
price scenario: lower domestic absorption and a reallocation of resources away from
the domestic sector toward non-resource exports lead to higher export volumes.

Notably, the reform’s effectiveness is highly sensitive to the prevailing oil
price regime. With higher oil prices, the economy enjoys higher output, invest-
ment, and public spending, and the reform’s positive effects are amplified. In
a persistently adverse external environment, the reform provides fiscal relief but
cannot fully counter the macroeconomic drag from lower oil revenues.

We now consider how the pension reform scenario changes under alternative
demographic assumptions. In the high-fertility scenario, higher birth rates in-
crease the size of the working-age population relative to retirees, which alleviates
pressure on the pay-as-you-go pension system and reduces the need for additional
parametric reforms. By contrast, in the pessimistic low-fertility scenario, persis-
tently low birth rates lead to a contraction of the working-age population and
an increase in the old-age dependency ratio, which amplifies fiscal pressure on
the pension system and makes the effects of the reform more pronounced.

Thus, under the high-fertility demographic scenario, the need for reform and,
accordingly, its effect are less pronounced. Fig. 9 presents macroeconomic indi-
cators for the economy facing the pension reform under alternative demographic
scenarios. A sharp divergence between the demographic forecasts affects aggre-
gate macroeconomic indicators, such as labor supply and GDP.

Conversely, the pessimistic low-fertility scenario results in significant demo-
graphic contraction. The population decreases by 23% by 2100, accompanied
by a 30% reduction in aggregate labor. These declines translate into lower GDP,
consumption, investment, exports, and government finances.

Fig. 10 shows that the effect of the pension reform— in terms of its capacity to
improve macroeconomic indicators and reduce the budget-balancing VAT rate—is
lower in the long run under the high-fertility scenario than under the low-fertility
scenario. This result arises because, although the high-fertility scenario produces
a larger population and a growing workforce, these trends mean that the pension
system remains more sustainable even without the reform. In other words, when
the demographic outlook is favorable, fiscal pressures are already less acute, and
raising the statutory retirement age provides less additional relief. By contrast,
under low fertility and population aging, the baseline (no-reform) scenario faces
severe fiscal strain: the effect of the reform is much stronger, with a larger reduc-
tion in the necessary VAT rate and more visible improvements in macroeconomic
aggregates in the long run.
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Fig. 9. Macroeconomic dynamics under alternative demographic scenarios, percentage change
relative to the medium demographic variant and the average oil price.

Source: Authors’ calculations.

Fig. 11 presents trajectories of the VAT rate required to balance government
budget under alternative demographic scenarios: median, low, and high fertility.
Each panel compares two paths: the solid line shows the VAT rate that would be
required if the pension reform (raising the statutory retirement age) had not been
implemented, while the dashed line reflects the VAT rate after the reform.

Across all scenarios, the VAT rate rises steadily over the projection horizon,
reflecting growing fiscal pressures from population aging and increased pension
obligations. However, the pension reform clearly mitigates the need for higher
taxes: in every demographic scenario, the dashed line lies below the solid line,
indicating that raising the statutory retirement age reduces the VAT rate required
for budget balance. Importantly, implementing the pension reform allows
the government to avoid increasing the VAT rate until around 2040.

The magnitude of'this fiscal relief varies depending on the demographic assump-
tions. In the low-fertility scenario, where population aging is most pronounced,
the gap between the post-reform and no-reform VAT rates is widest, indicating
that the reform delivers especially strong fiscal benefits when demographic pres-
sure is severe. In the high-fertility scenario, the gap is narrower, because a larger,
younger population places less strain on the pension system, and the marginal
fiscal benefit of reform is correspondingly smaller (Fig. 12).
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Fig. 10. The consequences of raising the statutory retirement age under different population structures,
percentage change relative to the scenario without reform.

Source: Authors’ calculations.
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Fig. 11. Trajectories of the value-added tax (VAT) rate before
and after the reform under alternative demographic scenarios.

Source: Authors’ calculations.

The results underscore that, although pension reform is effective in containing
future tax increases, its relative impact depends heavily on the underlying demo-
graphic trajectory—not only the total population size but also its age structure
and rate of aging.
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Fig. 12. Change in the budget-balancing VA

Source: Authors’ calculations.

5. Conclusion

This study shows that raising the statutory retirement age in Russia is an effec-
tive policy tool for strengthening fiscal sustainability and supporting long-term
economic stability under diverse demographic and external conditions. Simulation
results indicate that the reform consistently reduces the pension fund deficit and
fiscal pressure on the public budget. The positive impact is especially pronounced in
scenarios with low fertility or unfavorable oil prices, when demographic aging and
revenue constraints pose the greatest challenges for the pension system. Although
the immediate effect on household consumption can be negative, the reform raises
labor force participation, sustains public spending, and permits lower equilibrium
tax rates over the long run. Importantly, the effectiveness of the reform depends not
only on population size but also on its evolving age structure, and proves more criti-
cal in adverse demographic environments. These findings underscore the need for
ongoing adaptation of the pension system and highlight the importance of flexible
policy design to address future demographic and macroeconomic risks. The pension
reform of 2018, when implemented alongside broader fiscal and social measures,
served as a foundation for a more resilient and sustainable welfare system in Russia.
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