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Abstract

This paper examines the potential macroeconomic consequences of Belarusian European integration, a com-

plex transformation that would unfold through several stages. The process is likely to begin with a significant 

external shock associated with the removal of implicit energy subsidies and the restructuring of external eco-

nomic relations, followed by a transition period of macroeconomic adjustment and sectoral reallocation. Only 

after these adjustments can the economy reach a new post-integration steady state and enter a phase of 

long-term convergence-driven growth. To analyze these phenomena, the study adopts a multi-model analyti-

cal framework combining several modelling tools, including CGE, QPM, DSGE, debt sustainability analysis, and 

LTGM. The outputs of some models serve as inputs for others, allowing the construction of a consistent mac-

roeconomic narrative of Belarus’s potential integration path. The simulations suggest that the post-integration 

steady state of the Belarusian economy would likely be moderately weaker than the current one, with potential 

GDP declining by approximately 2.7–3.9 percent depending on the availability of external support. However, 

none of the simulated scenarios produces an uncontrolled collapse of output despite the magnitude of the en-

ergy price shock. The transition period appears significant but manageable, although its trajectory will depend 

strongly on policy responses and institutional conditions. Long-term simulations indicate that, while an inertial 

development path would lead to relative economic impoverishment, European integration fundamentally alters 

the trajectory toward gradual convergence with more advanced economies. The ultimate outcomes depend 

critically on the activation of productivity growth mechanisms and the effectiveness of economic and institu-

tional policies during the transition period.
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1. Introduction

From today’s policy status quo and perspective, Belarusian accession to the European Union (EU) can be treat-

ed as a structural counterfactual scenario. However, this does not imply that it will necessarily remain so in the 

future. Regardless of how one assesses the probability of such a scenario, studying it has substantial analyti-

cal value. It represents a coherent and economically meaningful regime shift. From a research perspective, EU 

integration is not merely a geopolitical reorientation, but a deep transformation of trade patterns, institutional 

arrangements, policy frameworks, macroeconomic mechanisms, and long-run growth determinants. As such, 

it provides a unique case for studying the interaction between structural change, macroeconomic adjustment, 

and income convergence.

Belarus differs markedly from most Central and Eastern European economies that have already joined the EU 

or are currently candidates. First, its trade and integration structure has been strongly oriented toward Russia 

for an extended period. The country has been embedded in a number of Russia-led integration arrangements, 

including the Eurasian Economic Union, which shaped tariff structures, technical regulations, and energy pric-

ing mechanisms. Second, the domestic production structure has been characterized by a comparatively large 

state-owned enterprise (SOE) sector. Soft budget constraints, cross-subsidization, directed lending, and capi-

tal-investment dirigisme have played a significant role in sustaining economic activity. Third, the broader policy 

regime has involved a higher degree of administrative intervention, including price controls and limited institu-

tional autonomy of macroeconomic policymaking.

Taken together, these features imply that the starting point for Belarus differs fundamentally from that of 

countries such as Ukraine, Moldova, or the Western Balkan economies. In the Belarusian case, EU integration 

would not simply require regulatory harmonization and incremental institutional upgrades. It would entail a 

more profound restructuring of the institutional underpinnings, trade linkages, energy supply conditions, fiscal 

relations, enterprise governance, and economic policy mix. For this reason, the transition path is likely to be 

more complex and potentially longer than in comparator cases.

At the same time, the core economic motivation for EU integration remains analogous to that observed in other 

accession episodes: the possibility of accelerated income convergence and more sustainable long-run growth. 

Integration into the EU single market opens access to a larger demand base, facilitates capital inflows, and 

strengthens technological diffusion channels. Institutional upgrading, including improvements in governance 

quality, competition policy, and legal enforcement, enhances total factor productivity and investment efficien-

cy. Furthermore, macroeconomic anchoring and increased policy credibility tend to reduce risk premia, stabi-

lize expectations, and lower volatility. In this sense, the ultimate prize of integration is not only a higher level of 

income, but also a more resilient and less crisis-prone growth regime.
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However, the logic of EU accession implies that the convergence dividend is conditional. In order to approach 

the long-run convergence benchmark associated with EU-type institutions and market structures, a candidate 

country must first transform its domestic economy in line with European standards. For Belarus, this would also 

imply withdrawal from existing Russia-centered integration frameworks and an adjustment to market-based 

energy pricing. From the perspective of economic theory, such a process can be interpreted as a transition 

from the current steady state to a new post-integration steady state.

Crucially, the post-integration steady state may initially be inferior to the current one in certain dimensions. 

The removal of preferential energy prices, the termination of fiscal transfers, and potential deterioration in the 

terms of trade could lower real incomes in the short term. Fiscal consolidation pressures and enterprise re-

structuring may also dampen output and employment. Thus, the first equilibrium after regime switching – the 

post-integration steady state – is not necessarily associated with an immediate welfare gain. In the Belarusian 

case, it may even be worse than the current one.

The major challenge is that the transition between the current steady state and the post-integration one 

is neither automatic nor guaranteed to be smooth. The parameters of the post-integration steady state are 

themselves uncertain and depend on policy choices, the speed of reforms, and external support. The duration 

and depth of the transitional recession are unknown ex ante. Moreover, institutional capacity constraints may 

limit the ability of economic policy to manage adjustment costs effectively. Sectoral reallocations, labor market 

frictions, inflationary pressures, and external imbalances can amplify short-run instability.

Only having reached a post-integration steady state does the economy potentially begin to converge toward 

higher income levels observed in the EU. In this sense, EU integration creates the conditions for gradual con-

vergence toward the average income level of EU economies. The distinction between the starting point of the 

post-integration structural regime (post-integration steady state) and this long-run convergence benchmark 

is important. The former captures the baseline configuration of the economy after the break with the previous 

integration model, while the latter reflects the income level that may be gradually approached through con-

vergence dynamics under improved institutions, deeper market integration, and stronger productivity growth.

This combination of structural uncertainty, transitional risks, and long-run convergence potential raises a fun-

damental research question. What is a realistic medium- and long-term path of the Belarusian economy under 

EU integration, and what are the key challenges along that path? Addressing this question requires an in-

tegrated analytical framework capable of linking structural steady state changes, short-run macroeconomic 

adjustment, external sustainability constraints, and long-run convergence dynamics.

From a chronological perspective, the economic logic of EU integration therefore follows a relatively intuitive 

sequence. First, the economy experiences a transitional period accompanied by macroeconomic adjustment 

and sectoral reallocation. In the conceptual framework outlined above, the transition can be represented as a 

movement from the current steady state associated with the existing integration model toward a new post-in-

tegration structural regime. Presumably, this period might be characterized by macroeconomic turbulence and 

structural adjustments. Output, real incomes, inflation, and the external balance may temporarily deviate from 

their previous trajectories as the economy adapts to new relative prices, trade patterns, and policy constraints.
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Second, in addition to macroeconomic adjustment (likely simultaneously), the shift toward the new post-inte-

gration steady state is likely to generate substantial sectoral effects. Certain industries may experience rapid 

expansion, while others may face contraction or restructuring. A particularly illustrative example concerns the 

energy sector. Membership in the Eurasian Economic Union and the Union State has historically been asso-

ciated with access to energy resources at prices below prevailing market levels. The loss of this implicit price 

advantage would likely constitute a significant shock to the energy sector. Given the strong intersectoral 

linkages of energy with other branches of the economy (Kruk & Panasevich, 2023), disturbances in this sector 

may propagate across the production structure, affecting costs, competitiveness, and profitability in multi-

ple industries. Similar adjustment pressures may arise in other sectors as a result of changing trade regimes, 

competitive conditions, and institutional constraints. Although sectoral effects may constitute an important 

part of the Belarusian EU integration story, within the scope of this paper we consider them only partially, to 

the extent allowed by the modelling framework used. Nevertheless, a deeper focus on specific sectors and 

industries—along with their linkages to the macroeconomic level, beyond the exercises presented in this pa-

per—could further enrich the overall analysis.

Third, after these stages have taken place, the economy is expected to approach a new post-integration 

steady state, which is characterized by a new structural regime, meaning new institutional underpinnings, 

environment, and intrinsic regularities. This new regime reflects the economic environment that emerges after 

the reconfiguration of trade relations, energy pricing mechanisms, fiscal arrangements, and institutional rules. 

Importantly, this structural shift does not automatically imply an immediate improvement in economic out-

comes. On the contrary, the post-integration regime may initially be associated with lower income levels and 

significant adjustment pressures. 

Fourth, as new institutions stabilize and the economy adapts to the new environment, the process of income 

convergence may begin to unfold. In this latter stage, growth dynamics are driven by the gradual narrowing of 

the productivity and income gap relative to more advanced EU economies. In analytical terms, this corresponds 

to convergence toward a long-run benchmark income level, which reflects the conditional steady state level 

compatible with EU-type institutional and market structures.

This chronological sequence is intuitive and important for policy communication and expectation management. 

At the same time, it is not a convenient starting point for economic analysis. For research purposes, the central 

analytical object is the post-integration steady state itself. The characteristics of this steady state, such as the 

initial level of output, the structure of demand and production, fiscal balances, and the external position, largely 

determine both the magnitude of the adjustment required to reach it and the dynamics of the transition pro-

cess. In other words, the post-integration steady state acts as a reference point for evaluating the trajectory 

of the economy. Without a clear understanding of the economic configuration associated with this regime, it is 

difficult to assess how large the transition costs might be, which sectors may face the strongest adjustments, 

or how long the transitional period may last. For this reason, the analytical sequence adopted in this study dif-

fers from the chronological order described above.

The analysis therefore begins with the identification of the post-integration steady state and its key macro-

economic characteristics. In the second step, the study examines the transitional dynamics of the economy as 
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it moves from the current steady state toward the new one. Sectoral effects represent an additional important 

dimension of the adjustment process, although they are not the primary focus of the present paper. Finally, the 

analysis turns to long-run convergence dynamics and the prospects for sustained economic growth associat-

ed with gradual convergence toward the benchmark income level.

Addressing these steps requires the use of several different classes of economic models. Economic theory 

does not provide a single unified modelling framework capable of simultaneously capturing structural regime 

shifts, short-run macroeconomic dynamics, and long-run growth processes. Instead, different analytical tools 

are typically used to address different segments of the problem. In particular, computable general equilibri-

um (CGE) models provide a natural framework for analyzing the structural properties of the post-integration 

steady state. By capturing economy-wide resource allocation and intersectoral linkages, CGE models allow 

researchers to evaluate how changes in trade policies, energy prices, or fiscal arrangements affect the over-

all equilibrium configuration of the economy. To study the macroeconomic dynamics of the transition period, 

structural and semi-structural macroeconomic models are more appropriate. Dynamic stochastic general equi-

librium (DSGE) models and semi-structural policy models such as the Quarterly Projection Model (QPM) are 

designed to analyze macroeconomic fluctuations as responses to shocks and policy changes. These models 

provide a framework for evaluating the depth and duration of transitional recessions, inflationary pressures, 

and external imbalances that may arise during the adjustment process. Finally, the analysis of long-run growth 

prospects requires a different conceptual perspective, focusing on supply-side determinants of economic ex-

pansion such as capital accumulation, productivity dynamics, and technological diffusion. Models rooted in the 

theory of economic growth allow the evaluation of convergence dynamics and the potential speed at which 

the economy may approach the long-run benchmark income level.

Because these modelling frameworks operate with different assumptions, scales, and analytical languages, 

they are not naturally integrated into a single unified system. The central methodological idea of this paper is 

therefore to construct analytical bridges between them. In practical terms, this means using the outputs of one 

class of models as inputs or calibration targets for another. At the same time, this strategy inevitably involves a 

degree of approximation. Differences in model structures, parameterizations, and variable definitions mean that 

shocks or outcomes generated in one framework cannot always be transferred directly into another. In some 

cases, translating results across models requires additional assumptions or expert judgment. This limitation 

represents an inherent drawback of the approach. Nevertheless, the ability to analyze the economic conse-

quences of Belarusian EU integration within a single coherent analytical narrative outweighs these limitations. 

Even if the bridges between models are imperfect, their joint use makes it possible to evaluate the transition 

process in a comprehensive manner that would be difficult to achieve within any single modelling framework.

The remainder of the paper is structured as follows. Section 2 outlines the methodological framework and de-

scribes the algorithm of inter-model interactions, as well as the methodological aspects of the modelling tools 

employed. Section 3 reports the simulation results. Section 4 provides their interpretation and further discus-

sion. Section 5 concludes.
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2. Methodology

2.1. Algorithm of Inter‑Model Interactions and Simulations

The analytical framework developed in this paper relies on a multi‑model architecture designed to capture 

different stages of the economic transformation associated with Belarusian EU integration. This type of 

multi‑model analytical framework is used in policy‑oriented economic analysis, where different modelling tools 

are combined in order to capture structural change, macroeconomic adjustment, and long‑run growth dynam-

ics. For instance, a similar logic underlies the studies by Roeger et al. (2019) and Varga & Veld (2014). Because 

the economic processes examined in this study operate across different time horizons and involve distinct 

economic mechanisms, no single modelling framework is capable of capturing the full range of relevant dy-

namics. Instead, the analysis is organized across three interconnected analytical levels that correspond to dif-

ferent temporal horizons and modelling traditions. These levels are linked through a structured algorithm of in-

ter‑model interactions in which the outputs of one model serve as inputs or calibration parameters for another.

The first analytical level corresponds to the medium‑ and long‑term horizon of economic development. At this 

level the analysis focuses on two closely related objectives. The first objective is the identification and char-

acterization of the post‑integration steady state of the Belarusian economy. This steady state represents the 

structural configuration of the economy after the transition away from the existing integration framework and 

the adjustment to the economic conditions associated with EU integration. The second objective concerns the 

long‑term dynamics of economic convergence that may unfold once this post‑integration steady state has 

been reached. In particular, the analysis investigates the long‑run growth trajectory that may emerge as the 

Belarusian economy begins to converge toward the income levels observed in more advanced EU economies.

The second analytical level focuses on the short‑term macroeconomic horizon. At this level the central objec-

tive is the analysis of the transitional dynamics associated with the movement of the economy from its current 

steady state toward the post‑integration steady state. In other words, this level captures the macroeconomic 

adjustment process that occurs during the transition period. The analytical tools used at this stage are tradi-

tional macroeconomic models designed to simulate short‑run fluctuations and macroeconomic responses to 

structural shocks. In the present study, two such modelling frameworks are employed: QPM and DSGE models. 

These models allow the analysis of macroeconomic volatility, inflation dynamics, external imbalances, and the 

evolution of key macroeconomic aggregates during the transition period.

The third analytical level addresses issues of macrofinancial sustainability. Within the inter‑model framework 

this level performs a dual role. First, it acts as a robustness check for the results obtained at the previous stag-

es of the analysis. In particular, it allows the assessment of whether the macroeconomic trajectories implied 
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by the transition scenario are compatible with sustainable macrofinancial conditions. Second, it serves as an 

analytical environment for identifying potential macrofinancial risks associated with the transition process. In 

this context, the analysis focuses primarily on the evolution of public debt dynamics and the potential fiscal 

pressures that may arise during the transition period.

The algorithm of inter‑model interactions (see Figure 1) begins at the first analytical level with the identification 

of the post‑integration steady state. This task is performed using a CGE model. Within the conceptual frame-

work of the paper, the post‑integration steady state represents a hypothetical point B toward which the Be-

larusian economy may move once the transition process associated with EU integration has been completed. 

This point reflects the structural equilibrium of the economy after the institutional and economic adjustments 

implied by the integration scenario have taken place.

`

Level 2. 
Macroeconomic 

transition

Level 3. 
Macrofinancial
sustainability

CGE: midterm adaptation β-Convergence& LTG
Long-term development path

QPM: short-term 
macroeconomic 
adjustment

DSGE: short-term 
macroeconomic 
adjustment

Debt sustainability analysis 

Level 1.
LT development Energy 

shock
Trade 
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ToT/Foreign 
Prices shock

-Transitory losses of Y
-K, I profiles
-CA-deficit
-Foreign Debt Profile

-Transitory losses of Y
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Figure 1. Summary of the Algorithm of Inter-Model Interactions

Source: Own elaboration.

In practical terms, the CGE model is used to simulate the structural changes associated with the transition 

toward the EU integration framework. These simulations are implemented by introducing a set of shocks that 

reflect the economic implications of integration. In the context of the Belarusian economy, one of the most im-

portant shocks is associated with the adjustment of energy prices. Under the current integration model Belarus 

benefits from preferential access to energy resources at prices that are significantly below market levels. The 

transition toward EU‑compatible energy pricing implies a substantial increase in the effective price of energy 

inputs. In the CGE simulations this adjustment is represented by an energy price shock corresponding to an 

increase of approximately 60 percent in the weighted average price of energy resources. In addition to the 

energy price shock, the transition scenario also incorporates shocks related to changes in trade patterns and 

the terms of trade. These shocks reflect the reorientation of external economic relations and the adjustment 

of relative prices that accompany the shift from the existing integration framework to deeper integration with 

the European Union.
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The role of the CGE model is therefore to describe the macroeconomic and structural characteristics of the 

post‑integration steady state. These characteristics are important for several reasons. First, they provide in-

sight into the structural transformation of the economy that may occur as a result of EU integration. In particu-

lar, the model allows the identification of sectoral changes in production and value added. Some industries may 

experience contraction due to changes in energy costs or competitive pressures, while others may expand as 

new opportunities emerge in the integrated European market. Second, the CGE framework allows the assess-

ment of the export potential of different sectors of the national economy under the new trade configuration. 

This information is important for understanding the future structure of Belarusian exports and the potential for 

integration into European value chains. Third, the CGE model provides an estimate of the overall level of output 

associated with the post‑integration steady state. This estimate serves as a first approximation of the potential 

welfare implications of the structural transformation implied by EU integration.

Beyond their intrinsic analytical value, the results obtained from the CGE model also play a critical role in the 

inter‑model interaction algorithm. In particular, the estimated magnitudes of the energy shock, trade shock, 

and changes in output serve as input parameters for the second analytical level of the framework. These pa-

rameters are used to calibrate the shocks introduced in the short‑term macroeconomic models.

At the second level of the framework the transition dynamics of the economy are analyzed using the QPM and 

DSGE models. The shocks identified at the CGE stage are introduced into these models in order to simulate 

the macroeconomic response of the economy to the structural transformation implied by EU integration. The 

energy and trade shocks are implemented directly in the short‑term models. The estimated output losses asso-

ciated with the post‑integration steady state, however, are treated as indicative benchmarks rather than fixed 

constraints. Instead of imposing a new steady state exogenously, the short‑term models generate endogenous 

adjustment paths in response to the introduced shocks.

Within this framework the primary object of interest is the dynamic trajectory of macroeconomic variables 

during the transition period. In particular, the analysis focuses on the magnitude of output decline, inflation dy-

namics, the evolution of the current account balance, and other key macroeconomic indicators. The maximum 

magnitude of the shock is defined as the local minimum or maximum value reached by the relevant variable 

during the transition period. An additional important aspect of the analysis concerns the duration of the tran-

sition process. In the context of this study the duration of the transition is defined as the number of periods 

required for the economy to recover from the initial shock and move toward the post‑integration steady state. 

Because the QPM and DSGE models differ in their theoretical foundations and simulation methodologies, the 

study does not impose a strict formal definition of transition completion. Instead, the analysis relies on qualita-

tive criteria indicating that the economy has largely adjusted to the new structural environment.

The analysis of transition dynamics employs two distinct modelling approaches corresponding to the two 

macroeconomic models used in the study. Within the QPM framework the shocks derived from the CGE simu-

lations are introduced relative to the initial steady state of the economy. In this sense the model evaluates how 

the economy reacts when shocks associated with the characteristics of the post‑integration steady state are 

imposed on the current economic configuration. The DSGE model adopts a different approach based on the 
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perfect foresight solution (PF) approach. In this framework economic agents are assumed to have full knowl-

edge of the future path of the economy and of the terminal equilibrium toward which the system converges. 

The model therefore evaluates the transition dynamics that arise when the economy moves from the current 

steady state toward a new steady state whose characteristics are known in advance. In practical terms, the 

post‑integration steady state is imposed as the terminal condition of the model, and the transition path is com-

puted as the deterministic trajectory connecting the initial and terminal equilibria. In the context of the present 

study, the PF framework is used to analyze the macroeconomic transition under the assumed process of eco-

nomic integration with the European Union.

These differences in modelling methodology imply that the transition paths generated by the QPM and DSGE 

models may differ substantially. In the QPM framework the economy tends to revert toward the initial steady 

state after the shock, which generally produces more moderate responses in key macroeconomic variables. As 

a result, the QPM simulations tend to provide a more informative representation of the immediate macroeco-

nomic effects observed during the early stages of the transition. By contrast, the perfect foresight solution in 

the DSGE framework explicitly incorporates the expectation that the economy will eventually reach the new 

post‑integration steady state. This assumption typically produces stronger adjustment dynamics, particularly 

in variables related to investment and capital accumulation. Large structural shocks that reduce output relative 

to the initial steady state may lead to declines in the optimal capital stock and discourage investment, thereby 

amplifying the depth and persistence of the transition recession.

Furthermore, the perfect foresight environment affects the behaviour of forward‑looking variables such as 

the stochastic discount factor, which reflects the intertemporal valuation of consumption and investment de-

cisions. When agents fully anticipate the structural changes associated with the new equilibrium, they may 

adjust their expectations about future income and returns, leading to significant revaluations of present and 

future economic conditions. On the one hand, this feature represents an advantage of the DSGE framework 

because it captures an important behavioural channel related to expectations. On the other hand, it may exag-

gerate the degree of rationality and information available to economic agents, potentially leading to an overes-

timation of the initial magnitude of the shock. From this perspective, the QPM simulations can be interpreted as 

representing a baseline transition scenario that is particularly informative for the early stages of the adjustment 

process. The DSGE results, in turn, can be interpreted as a stress scenario reflecting stronger and more per-

sistent adjustment dynamics. Together, these two modelling approaches provide complementary insights into 

the potential range of macroeconomic responses during the transition period.

The macroeconomic trajectories generated at the second analytical level also provide essential inputs for the 

third level of the framework, which focuses on macrofinancial sustainability. In particular, the transition sce-

narios derived from the QPM and DSGE simulations generate projections for key macroeconomic variables 

including economic growth, inflation, interest rates, exchange rate depreciation, and the primary fiscal balance. 

These variables are used as inputs in the debt sustainability analysis, which evaluates the evolution of the 

public debt‑to‑GDP ratio during the transition period. The purpose of this exercise is to determine whether the 

macroeconomic trajectories implied by the transition scenario are compatible with sustainable public debt dy-

namics. If the simulated transition path leads to excessive levels of public debt, the corresponding scenario may 
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be interpreted as internally inconsistent or economically unsustainable. In this sense, the debt sustainability 

analysis acts as an additional robustness check for the transition scenarios generated at the previous stages 

of the framework.

Finally, once the characteristics and duration of the transition period have been identified, the analysis returns 

to the first analytical level in order to evaluate the long‑run growth prospects of the Belarusian economy. At 

this stage the analysis draws on the empirical literature on income convergence following the framework de-

veloped by Barro and Sala‑i‑Martin (1992) and further elaborated in Sala‑i‑Martin (1996). At this stage the anal-

ysis focuses on the potential convergence of Belarus toward higher income levels observed in the European 

Union. The primary analytical tool used for this purpose is the World Bank Long‑Term Growth Model (LTGM) 

developed by Loayza and Pennings (2022). This Solow‑style growth model allows the simulation of long‑term 

economic growth based on assumptions about key supply‑side determinants such as capital accumulation, 

labour force dynamics, human capital formation, and technological progress. The model also incorporates a 

number of macroeconomic constraints that may influence long‑term growth prospects, including the current 

account balance and the evolution of public debt.

In the inertial scenario (no EU integration), the LTGM simulations rely on default assumptions embedded in the 

model. These assumptions typically involve extrapolating recent historical trends for the relevant variables. 

For example, total factor productivity growth is often approximated by the average growth rate observed in 

the previous two decades. Investment dynamics are linked to medium‑term projections from sources such as 

the IMF World Economic Outlook, while demographic variables are based on long‑term population forecasts 

produced by the United Nations. Labour force participation is generally assumed to remain close to its current 

levels. Within this modelling framework the EU integration scenario for Belarus is represented by the introduc-

tion of a convergence premium to long‑term economic growth. In practice this convergence premium is imple-

mented primarily through an increase in the growth rate of total factor productivity, reflecting the expected 

effects of institutional improvements, technological diffusion, and deeper integration with European markets.

For the purposes of international comparison, the inertial LTGM projection for Belarus is evaluated alongside 

the corresponding projection for Poland, which serves as a benchmark economy in the analysis. Poland pro-

vides a useful reference point because it represents a successful example of economic convergence within the 

European Union. The EU integration scenarios therefore compare the projected growth trajectory of Belarus 

under the convergence assumptions with the inertial long‑term trajectory observed in the Polish economy.

2.2. Computable General Equilibrium Model

A CGE model is a system of equations that describes an economy as a whole and the interactions between its 

parts. The standard CGE model explains all the payments recorded in the social accounting matrix (SAM) – a 

form of data input in the model. SAM is the square matrix that describes the circular flow of income and spend-
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ing in a national economy during a specific time period, usually a year. It reports the values of all commodities 

that are produced and the income generated from their sales (Burfisher, 2021).

CGE models offer a consistent framework that links sectoral interactions, resource allocation, and household 

welfare in a general equilibrium setting. These models are particularly suited for simulating scenarios that in-

volve large, economy-wide adjustments – such as trade liberalization, integration into new production chains, 

or energy price shocks. By considering both direct and indirect effects across industries and households, they 

allow the assessment of the full range of potential impacts, rather than focusing on isolated sectors.

The Belarusian case is a clear example where such modeling is crucial. Structural shocks, such as a sharp in-

crease in energy prices or a reorientation of trade toward the EU, affect not only the directly exposed sectors 

but also the wider economy through changes in costs, relative prices, and resource allocation. A CGE frame-

work is therefore indispensable for capturing these linkages and providing a comprehensive view of possible 

outcomes. Simulations based on the CGE model allow us to assess changes in the steady state of the Belaru-

sian economy in the long term in the event of its integration with the EU.

The model for the Belarusian economy is based on the basic postulates of the CGE modeling. The baseline spec-

ification includes 17 production sectors, with the external sector represented by four counterparties – Russia, 

the EU, China, and the rest of the world. The introduced model uses 2019 Input–Output table data published by 

the Belarusian National Statistical Committee (Belstat) as input. The choice of this year is explained by the fact 

that it was the most recent with a complete set of available data and did not reflect significant external shocks.

The developed CGE model has been used to simulate several scenarios relevant to Belarus (BEROC, 2025). In 

this paper, we use the results of a CGE-based simulation of the scenario of Belarus's integration with the EU 

under conditions of an energy shock. This scenario assumes a threefold increase in the import price of natural 

gas, a 10% increase in the import price of oil and the elimination of interbudgetary transfers between Belarus 

and Russia.  Also, it is assumed that import tariffs on goods from the EU to Belarus are reduced to zero, while 

for other countries they are set equal to the EU’s 2021 weighted average tariffs. At the same time, the scenario 

reflects the likely imposition of import tariffs by Russia on Belarus should Belarus reorient itself toward the 

EU. The simulation also accounts for possible EU financial support to Belarus, which could partially offset the 

negative consequences of an energy shock for Belarus. Overall, EU assistance of €870 million is incorporated 

into the simulation scenario.

2.3. Quarterly Projection Model

The Quarterly Projection Model (QPM) is a semi-structural macroeconomic gap model (Mæhle et al., 2021). QPM 

has a flexible structure that allows incorporating expert judgments, is relatively simple to maintain, and enables 

users to explain the story of what is happening in the economy in a clear and internally consistent way, to 
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form forecast scenarios, and to develop recommendations for the application of certain measures of economic 

policy.

The key equations in QPM are presented in deviations (gaps) of macroeconomic variables from their equilibrium 

levels, where equilibrium is defined as a level of an economic indicator that does not exert upward or downward 

pressure on inflation (inflation level corresponds to inflation expectations). 

In contrast to econometric models, semi-structural gap models have a more robust theoretical foundation, 

primarily based on microeconomic principles. Unlike full structural models (DSGE), semi-structural model pa-

rameters do not impose strict structural constraints, and microeconomic variables are approximated by mac-

roeconomic indicators.

Some components of QPM are ad-hoc elements, which distinguish it from DSGE. QPM has a rudimentary sup-

ply block, where most trends (equilibrium components) of economic variables are represented as stochastic 

processes that guarantee convergence of indicators to an exogenously defined steady state in the medium 

term (Berg et al., 2006). Since QPMs are generally used by central banks to support monetary-policy deci-

sion-making, simplifying the supply block is justified: monetary policy does not have a direct effect on the 

long-term trends of real economic variables, but it is a crucial stabilization tool for the business cycle in the 

short and medium term. 

The gap model for Belarus comprises eight blocks:

1.	 	The aggregate demand block describes the dynamics of the output gap , which is the deviation of the 

real GDP  from its potential (equilibrium) level .

2.	 	The fiscal policy and wage block determines the dynamics of consolidated budget expenditures in Belarus 

and wages. 

3.	 	The inflation block, which is represented by modified New Keynesian Phillips curves.

4.	 	The external trade block determines the dynamics of Belarus's trade in goods and services.

5.	 	The exchange rate block determines the dynamics of the effective exchange rate of the Belarusian ruble.

6.	 	The reaction function of monetary policy, which is represented by a modified Taylor rule for flexible inflation 

targeting with incomplete control of the National bank for the interbank interest rate. 

7.	 	The block of interest rates on the credit and deposit market determines the behavior of interest rates on 

new time deposits and new market loans for organizations and the population in Belarusian rubles.

8.	 	The external sector block describes the dynamics of output gap, inflation, money market interest rates, and 

exchange rates in Belarus's trading partner countries, as well as oil prices.
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The model parameters were calibrated to account for stylized facts of the Belarusian economy, considering 

changes in its functioning after 2022, such as increased financial sector isolation, shifts in trade flows towards 

Russia, and changes in monetary and exchange rate policies (BEROC, 2023).

Since changes in the trend values of macroeconomic variables in the developed QPM have an extremely limited 

effect on the equilibrium state of the economy described by the model, within this framework it is reasonable 

to simulate only those shocks that can lead to economic imbalances in the short and medium term. Simulating 

such shocks will show the trajectory of deviations of GDP from its potential level (regardless of changes in 

the potential output itself), deviations of inflation from the National Bank’s target, and will make it possible to 

determine the optimal monetary policy response of the National Bank to these shocks. Thus, using the QPM 

to study the economic consequences of Belarus–EU integration is appropriate for designing monetary policy 

measures aimed at restoring macroeconomic stability after the inevitable short-term disruptions associated 

with the severing of economic ties with Russia.

In line with the simulations conducted in the CGE model, the following shocks were incorporated into the QPM-

based simulations:

1.	 	A 200% increase in the import price of natural gas. This assumption was introduced through shocks to core 

and non-core inflation. The magnitudes of the shocks were calibrated at 6 p.p. for each inflation compo-

nent, based on the facts that fuel expenses account for about 5% of the cost structure of Belarusian firms, 

and natural gas represents around 60% of domestic energy consumption.

2.	 	A 10% increase in the import price of oil. This assumption was introduced through a shock to non-core in-

flation, which includes changes in fuel prices. The shock size was calibrated at a 1 p.p. increase in non-core 

inflation, given that fuel accounts for about 10% of the non-core consumer price index.

3.	 	A reduction in general government budget expenditure of 1.4 p.p. of GDP. It is assumed that the loss of 

transfers from the Russian budget will lead to a 2 p.p. decline in government revenues and, accordingly, 

expenditures. At the same time, activation of the “frozen” EU assistance package could compensate for 

about 0.6 p.p. of GDP in lost revenues and expenditures.

The effect of tariff changes on inflation was not included in the QPM simulations, since the expected change in 

the average import tariff is small (a decline of approximately 0.4 p.p.) and can be offset by firms’ profits.
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2.4. Dynamic Stochastic General Equilibrium Model

2.4.1. Overview

The DSGE framework employed in this paper is built on the dynamic stochastic general equilibrium model 

developed for the Belarusian economy in BEROC (2020), but introduces a number of substantial revisions 

and extensions designed specifically for the analysis of structural regime change. That model was originally 

designed as a structural macroeconomic tool for analyzing macroeconomic fluctuations, policy transmission 

mechanisms, and external shocks in a small open economy with features characteristic of Belarus. For the 

purposes of the present study, however, the model has been substantially revised, recalibrated, and extended. 

The revisions were motivated both by structural changes in the Belarusian economy since the original model 

was developed and by the specific analytical objective of the present paper, which focuses on the macroeco-

nomic dynamics associated with a potential regime shift linked to EU integration.

In its core structure, the model belongs to the class of New Keynesian DSGE models for a small open economy 

and incorporates the key mechanisms typically used to analyze macroeconomic adjustment in open econo-

mies with nominal rigidities. Production is organized through a standard two‑tier structure in which wholesale 

firms produce intermediate goods using capital and labor, while retail firms operate under monopolistic com-

petition and face nominal rigidities in price adjustment of the Calvo type. Wage formation is also subject to 

nominal rigidity, reflecting institutional characteristics of the Belarusian labor market. These features allow the 

model to generate realistic inflation dynamics and transmission of cost shocks into prices.

Households make intertemporal consumption and labour supply decisions, hold financial assets, and allocate 

their deposits between domestic‑currency and foreign‑currency instruments. Although financial dollarization 

is incorporated in the model through the structure of household deposits and interest rate premia, this mech-

anism plays a relatively limited role in the simulations performed in this paper. Capital accumulation follows 

the standard law of motion with investment adjustment costs, which generate gradual responses of invest-

ment and capital to macroeconomic shocks. The external sector is represented through export demand, import 

demand, terms‑of‑trade dynamics, and an uncovered interest parity condition augmented by a country risk 

premium related to external debt exposure. Monetary policy is described by a rule‑based reaction function in 

which the policy interest rate responds primarily to deviations of inflation from its target.

An important feature of the model is its ability to capture structural characteristics that are specific to the Be-

larusian economy. The baseline specification therefore incorporates several institutional and macroeconomic 

mechanisms that distinguish Belarus from a typical small open market economy. In particular, the model reflects 

the relatively high degree of wage rigidity and administrative influence in the labor market, which is partly 

associated with the large role of state-owned enterprises and coordinated wage setting practices. These fea-

tures are captured through parameters governing wage adjustment and the degree of nominal rigidity in the 

labor market. The model also accounts for specific characteristics of the Belarusian financial system, including 
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the coexistence of domestic- and foreign-currency financial instruments and the presence of a risk premium 

associated with external borrowing conditions. In addition, the specification incorporates the sensitivity of the 

economy to external shocks transmitted through trade flows, foreign demand, and changes in international 

financial conditions, which historically have played a significant role in Belarusian macroeconomic fluctuations. 

Furthermore, an important structural feature incorporated in the model relates to the historically important role 

of preferential access to energy resources provided within the framework of economic relations with Russia.

For the purposes of the present paper the model has been substantially recalibrated and extended. First, the 

parameterization has been updated so that the steady state of the model reproduces the current macroeco-

nomic proportions of the Belarusian economy. In particular, key ratios such as the shares of consumption, 

investment, government spending, and trade in GDP are aligned with contemporary macroeconomic data. The 

recalibration ensures that the initial steady state used in the simulations corresponds to the current structural 

configuration of the Belarusian economy.

Second, the mechanism linking energy prices and productivity has been refined. While the baseline model al-

ready allowed energy price advantages to affect total factor productivity, the revised specification introduces 

a more explicit representation of the transmission channel through which energy prices influence economic 

performance. This mechanism is represented as a productivity wedge affecting total factor productivity, allow-

ing preferential energy pricing to operate as a structural determinant of the equilibrium level of output. Lower 

effective prices of energy inputs increase the efficiency of production and therefore raise the level of output 

that can be sustained in equilibrium (see Equation 1).

(1)

where  – is actual TFP,  – TFP frontier mainly associated with technology level and modelled as AR(1) sto-

chastic process,  - actual energy price,   - expected market price without special conditions,  - pa-

rameter responsible for transmitting preferences in energy price into productivity gains, for initial steady state  

 =-0.05,  – the parameter responsible for weakening the specific productivity gains accumulation once 

the EU integration started,  =0 for initial steady state, gradually tends to  =-0.01 since the start of 

the EU integration.

This specification allows the model to reproduce one of the key structural advantages that has historically 

influenced the Belarusian economic equilibrium. Lower energy prices can be interpreted not only as a direct 

cost advantage but also as a structural productivity bonus that increases the efficiency of production across 

sectors.   =-0.05, implies that a 1% lower energy price increases effective productivity by about 0.05%. Con-

sequently, the approximately 60% energy price preference embedded in the initial steady state corresponds to 

a productivity bonus of about 2.3%. In the EU integration scenario considered in this paper, this energy subsidy 

is removed, implying that the associated productivity advantage disappears following the energy price shock.

Third, the updated model introduces a direct link between energy prices and firms’ marginal costs. Energy price 

increases therefore affect the production cost structure of the economy and propagate through the price‑set-
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ting mechanism of firms. This channel allows energy price shocks to generate cost‑push inflation dynamics 

that are consistent with the macroeconomic structure of an energy‑intensive economy. Fourth, the inflation 

block of the model has been extended in order to incorporate an explicit energy component in consumer price 

dynamics. Energy prices influence consumer price inflation both directly, through the energy component of the 

consumption basket, and indirectly through their impact on marginal costs and production prices. This modi-

fication allows the model to capture the transmission of energy price shocks into broader inflation dynamics 

more realistically. Finally, the model now includes a separate component of energy imports. This extension 

makes it possible to track the effects of energy price changes on the real volume of energy imports as well as 

on the broader structure of external trade. In the context of the transition scenarios analyzed in this paper, this 

feature is particularly important because changes in energy pricing represent one of the key structural shocks 

associated with the transition toward EU‑compatible economic relations.

Taken together, these revisions transform the original DSGE framework into an analytical tool specifically de-

signed to study the macroeconomic consequences of structural regime change and the adjustment dynamics 

associated with the transition toward a new steady state configuration. While preserving the core logic of the 

original model, the updated specification provides a more detailed representation of the energy channel and 

aligns the steady‑state structure of the model with the current characteristics of the Belarusian economy. As 

a result, the model provides a suitable analytical environment for studying the macroeconomic adjustment 

dynamics associated with the transition from the current economic regime toward a potential post‑integration 

steady state.

2.4.2. Perfect Foresight Solution

DSGE models are typically used to analyze the dynamic responses of macroeconomic systems to structural 

shocks and policy changes. While stochastic simulations are appropriate for studying fluctuations around a 

stationary equilibrium, many policy questions, like ours in this paper, involve structural changes that perma-

nently alter the economic environment. In such cases, the relevant analytical framework is a PF transition ex-

periment, in which economic agents are assumed to fully anticipate the new economic regime and adjust their 

decisions accordingly.

Perfect foresight simulation is different in nature from studying the shocks given the initial steady state. Alter-

natively, it computes the entire transition path between two steady states of the model. Instead of focusing 

on local impulse responses around a fixed equilibrium, the PF approach explicitly characterizes the dynamic 

adjustment of the economy when a structural change permanently shifts the equilibrium configuration. This 

methodology is particularly suitable for the analysis of large structural transformations, such as institutional 

reforms, trade regime changes, or energy market liberalization.

A PF experiment computes the sequence of endogenous variables for periods (0, T) (where T – is the PF hori-

zon) subject to three boundary conditions:

1.	 	Initial condition. The economy starts from the initial steady state (SS0) that represents the pre‑reform 

economic environment with subsidized energy prices.
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2.	 	Structural change. The reform is introduced in the 1st period by modifying the parameter governing the 

effective price of energy. This permanently alters the equilibrium conditions of the model and defines a new 

steady state (SS1), which is the post-integration steady state in the terminology of our study.

3.	 	Terminal condition. The transition path must converge to SS1 in the final period (T) of the PF horizon.

The PF solver therefore computes the sequence for periods (0, T) such that the equilibrium conditions of the 

model hold in every period, while the terminal state coincides with the new steady state. Numerically, the PF 

problem is solved as a large nonlinear system of equations using Newton‑type algorithms implemented in 

Dynare’s perfect foresight routines. Because agents anticipate the full transition path, forward‑looking vari-

ables such as consumption, investment and asset prices adjust immediately once the reform is announced. 

In our case, the main structural change and simultaneously terminal condition for the new steady state is 

associated with the energy shock stemming from the elimination of the Russia-related energy price subsidy. 

Historically, Belarus has benefited from preferential energy pricing arrangements, particularly with respect to 

imported hydrocarbons. This forms part of the initial steady state of the model through the introduction of a 

permanent wedge into the dynamics of energy prices in the model, which are specified according to Equation 

2.

(2)

where  – actual energy price,  – expected market price without special conditions,  – permanent 

energy price wedge associated with the special conditions in relations with Russia,  – stochastic shock, 

– parameter,  – scaling parameter.

In the initial steady state permanent wedge is calibrated negatively:

(3)

This implies that the nullification of the preferential conditions results in a 60% increase in the energy price. The 

elimination of these subsidies represents a permanent change in the relative price of energy faced by domestic 

producers.

As shown above, this energy shock is going to spread through the economy through different channels, the 

main of which are: (i) productivity, (ii) marginal cost, (iii) direct impact on prices. The PF approach is therefore 

well suited to answering the central research question of the paper: how the economy reallocates resources 

and capital when the energy pricing regime changes permanently.

The PF experiment proceeds in several steps. First, the model is calibrated and solved for the initial steady state 

representing the pre‑reform economic environment. This equilibrium corresponds to an economy operating 

under subsidized energy prices. Second, the structural reform is introduced (mainly through modifying the 

parameter governing the effective price of energy). Third, the perfect foresight solver is used to compute the 
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deterministic transition path from the initial steady state to the new equilibrium implied by the reform. Agents 

in the model are assumed to perfectly anticipate the future path of the economy and therefore adjust con-

sumption, investment, and production decisions immediately after the policy change. Formally, the PF solution 

computes the sequence of endogenous variables that simultaneously satisfies the model’s equilibrium condi-

tions in every period while converging to the new steady state in the terminal period of the simulation horizon.

A key technical issue in PF simulations concerns the choice of the transition horizon. Because the terminal 

condition requires the economy to reach the new steady state in the final period of the simulation, a horizon 

that is too short may artificially accelerate the adjustment process. Conversely, an excessively long horizon in-

creases computational costs without materially affecting economically relevant dynamics. In the present study 

the horizon length is determined using a combination of numerical and graphical diagnostics. Multiple PF simu-

lations are performed using horizons ranging from 60 to 200 quarters. The trajectories of core macroeconomic 

variables then are compared across simulations. The comparison shows that for horizons shorter than approxi-

mately 100 quarters the adjustment of capital is artificially accelerated in order to satisfy the terminal condition. 

However, for horizons of 120 quarters and above the trajectories of the main macroeconomic variables become 

nearly identical during the economically relevant portion of the transition. This behavior reflects a standard 

property of DSGE models with physical capital: because capital depreciates slowly, the final approach to the 

new steady state can take a very long time. Increasing the PF horizon therefore mainly affects the far tail of 

the transition rather than the economically meaningful short‑ and medium‑run dynamics. On the basis of these 

diagnostics, a horizon of 200 quarters was adopted in the baseline simulations. This value ensures numerical 

convergence of the PF solution while leaving the economically relevant transition dynamics unaffected.

To ensure the numerical validity of the PF results, several diagnostic checks are conducted. First, the conver-

gence of the simulation is verified by examining whether endogenous variables become approximately con-

stant in the final periods of the horizon. This check confirms that the simulated trajectory approaches the 

terminal steady state. Second, the residuals of the model’s equilibrium equations were evaluated using the final 

simulated values of the endogenous variables. Residuals close to zero confirm that the terminal point of the 

simulation satisfies the model’s equilibrium conditions. Third, robustness tests were performed by comparing 

PF trajectories across alternative horizons. Particular attention is paid to the behavior of capital, which typically 

exhibits the slowest convergence in DSGE models. If the capital trajectories coincide during the early periods 

of the simulation, the PF horizon can be considered sufficiently long.

Finally, several graphical diagnostics are used to analyze the mechanisms driving capital adjustment, including 

decompositions of investment and depreciation flows, and channels that drive investments. Together, these 

checks confirm that the PF simulations used in this study provide a numerically stable and economically mean-

ingful representation of the transition dynamics following the removal of energy subsidies.
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2.5. Debt Sustainability Analysis

Public debt can be regarded as sustainable when the primary balance needed to at least stabilize debt under 

both the baseline and realistic shock scenarios is economically and politically feasible, such that the level of 

debt is consistent with an acceptably low rollover risk and with preserving potential growth at a satisfactory 

level (IMF, 2013).

To project the public debt dynamics during the transition period the “automatic” debt dynamics equation was 

used (Acosta-Ormaechea & Martinez, 2021):

(4)

where  – is public debt (relative to GDP);  – is the primary fiscal balance (relative to GDP). 

The coefficient for automatic debt dynamics,  measures how the previous-period debt ratio af-

fects the current-period ratio, where  is the real GDP growth rate, is the (gross) real cost of debt that 

includes exchange rate valuation effects. Information on the currency composition of Belarus's public debt 

has not been published since 2022. Prior to this period, public debt was almost entirely denominated in for-

eign currencies, with the US dollar dominating. Due to the impact of sanctions on Belarus and Russia, the debt 

structure could have shifted in 2022-2025, with a significant increase in the share of the Russian ruble, but 

the public debt itself would likely remain overwhelmingly denominated in foreign currencies. For this reason, 

further calculations assume that Belarus's public debt is in foreign currency.

The baseline transition scenario should be consistent with the macroeconomic framework used to construct 

the Belarus-EU integration scenario. The results of CGE and QPM were used to construct the baseline transi-

tion path. In the stress transition scenario the results of CGE and DSGE simulations were incorporated. We do 

this not fully straightforwardly, but with the inclusion of expert assessments of the results of the correspond-

ing model simulations. The assumption is also made for a significant increase in the cost of debt for Belarus 

amid a deeper economic downturn. The primary budget balance has been recalculated in line with the change 

in GDP growth compared to the baseline transition scenario.
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2.6. Long-run Convergence and Long-Term Growth Model

2.6.1. The concept of long-run convergence and its application for the 
study

The concept of beta-convergence originates from the neoclassical growth framework and was formalized em-

pirically by Barro and Sala-i-Martin (1992). The central idea is that economies with lower initial levels of income 

tend to grow faster than richer ones, conditional on structural characteristics. This mechanism reflects dimin-

ishing returns to capital and technological diffusion, which together generate a tendency for poorer economies 

to catch up with richer ones over time. In empirical work, beta-convergence is typically tested by regressing 

the average growth rate of income on the initial level of income (see Equation 5).

(5)

where  - is the level of income (typically GDP per capita) at time t, T – is the time horizon over which growth 

is measured,  – the vector of conditioning variables,  – is a constant,  – the speed of convergence,  – 

error term.

The vector  includes structural and institutional characteristics that influence the long-run equilibrium level 

of income. Typical examples include investment rates, education, institutional quality, macroeconomic stability 

indicators, and openness to trade. Including these variables allows the regression to capture conditional con-

vergence rather than absolute convergence. Hence,   is interpreted as the speed of conditional convergence, 

of just -convergence. A useful interpretation is that beta represents the proportion of the income gap closed 

each period due to convergence forces, i.e. in addition to those associated with structural variables . For 

example, if beta equals 0.02, approximately 2 percent of the gap between current income and the steady state 

level is eliminated each year.

In the context of policy-oriented macroeconomic analysis, -convergence can also be interpreted as a mech-

anism describing how quickly an economy approaches its long-run steady state. This interpretation makes the 

framework particularly useful when analyzing structural transformations such as economic integration, institu-

tional reforms, or large shifts in external economic conditions.

The standard beta-convergence regression can be reinterpreted in terms of the distance between the current 

level of income and the steady state level , for which the expected growth rate is zero. Solving the Equation 

(5) for the level  gives:

(6)
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Substituting the steady state expression into the original regression yields an alternative representation of the 

growth process.

(7)

where  -  is the average GDP growth rate.

For long-run macroeconomic projections, it is often useful to respecify the logic of ‘only convergence’ to the 

logic ‘frontier/baseline growth plus convergence markup’. So, ‘only convergence’ in this case is decomposed 

to two drivers. The first, baseline growth reflects frontier technological progress and structural trends that 

affect all economies. These may include frontier productivity improvements, demographic developments, and 

long-term technological diffusion. The second, still denotes convergence, but in a sense of ‘pure convergence’, 

i.e. in addition to growth due to structural factors. In this case, Equation (7) is re-specified to: 

(8)

where   -  is the growth rate due to structural factors.

As shown in the Sections 2.1 and 2.4, the start of the EU integration for Belarus might lead to a transitional 

recession. Taking it into account, we adjust the Equation (8) with a term denoting the contribution of the tran-

sitional recession. This term is expected to be negative during the period of the transitional recession, and zero 

afterwards. Finally, Equation (9), which allows combining exogenous assumptions about frontier productivity 

trends with endogenous catch-up dynamics, and contribution of the transitional recession is used for long-run 

projections:

(9)

where  -  is the drop rate due to the transitional recession.

Empirical literature on economic convergence typically finds a ‑convergence speed of about 2% per year. The 

classical works of Barro and Sala‑i‑Martin show a robust negative relationship between initial income levels 

and subsequent growth and estimate convergence speeds of roughly 1.5–2% annually in cross‑country and 

regional data (Barro & Sala‑i‑Martin, 1992; Sala‑i‑Martin, 1996). This result has become the standard benchmark 

used to calibrate the  parameter in long‑run growth models. For applied studies, the  parameter can also be 

estimated using cross-country or panel data. Because the available time series for a single country are often 

too short to produce reliable estimates, panel estimates across many countries provide a more robust empir-

ical benchmark. For transition economies and countries undergoing structural transformation, it is common to 

calibrate  using empirical estimates obtained from comparable countries that previously experienced similar 

convergence processes.
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The studies focusing on the EU suggest that institutional and economic integration with the EU may accelerate 

the catch‑up process. Empirical estimates of EU membership effects show significant positive deviations of 

observed income trajectories from counterfactual scenarios. For example, Campos, Coricelli and Moretti (2019) 

find that on average GDP per capita was about 10% higher ten years after accession compared with a syn-

thetic counterfactual without EU membership. Similar conclusions regarding the positive impact of institutional 

integration on growth and productivity are reported in subsequent work (Campos, Coricelli & Franceschi, 2022) 

and in reviews of the economic consequences of EU enlargement and integration into the Single Market (Pa-

simeni, 2024). In addition, research on convergence within the EU emphasizes that the speed of convergence 

can vary substantially depending on macroeconomic conditions, institutional quality, and the depth of econom-

ic integration (Coutinho & Turrini, 2019).

Taken together, this gives us the background to consider  for the Belarusian case within the 0.02 to 0.03 in-

terval. The value of 0.02 might be considered as the lower bound peculiar to more conservative assumptions, 

the value of 0.03 might be associated with no-headwinds convergence process.

2.6.2. LTGM

To analyze long-run growth dynamics and convergence prospects, we employ the World Bank Long-Term 

Growth Model (Loayza & Pennings, 2022). This is a transparent spreadsheet-based framework relying on the 

standard Solow–Swan growth model. The LTGM is designed for long-horizon scenario analysis and has been 

widely used in country growth diagnostics and policy studies. The model links long-run output dynamics to 

investment behavior, productivity growth, human capital accumulation, and demographic trends. 

The analytical structure of the LTGM is built around three fundamental blocks: the production side, capital 

accumulation, and demographic-labor dynamics. The production side of the model is represented by a Cobb–

Douglas production function in which output depends on total factor productivity (TFP), physical capital, effec-

tive labor, and human capital. Effective labor is defined as the product of the number of workers and the level of 

human capital per worker. This specification implies that long-run growth may arise from improvements in pro-

ductivity, increases in the capital stock, demographic expansion, or human capital accumulation. The second 

block of the model describes capital accumulation. The evolution of the capital stock follows the standard law 

of motion. Consequently, the investment-to-GDP ratio plays a central role in determining the long-run growth 

trajectory of the economy. The third block of the LTGM captures demographic and labor market dynamics. 

GDP per capita growth is decomposed into several components reflecting population growth, the working-age 

population share, and labor force participation rates. In this framework, the number of workers depends on the 

size of the working-age population and the labor force participation rate. As a result, demographic transitions, 

such as population aging or changes in labor participation, can significantly affect long-run economic growth. 

In addition to these core blocks, the LTGM also incorporates an external financing constraint linking investment 

to savings and the current account balance. Investment may be financed through domestic savings or external 

sources such as foreign direct investment and external borrowing. This feature allows the model to examine 

whether projected investment paths are compatible with sustainable external balances.



252. Methodology

The model requires a relatively small number of structural parameters, including the labor share of income, the 

depreciation rate of capital, and the initial capital-to-output ratio. These parameters are typically calibrated 

using international datasets, first of the Penn World Tables (for majority of countries). Furthermore, several key 

variables must be specified through forward-looking assumptions. These include the growth rate of total factor 

productivity, the rate of human capital accumulation, demographic trends, and labor force participation rates. 

The default projections embedded into the baseline version of the LTGM typically base main demographic 

variables on the UN population projections to 2100, while other core variables are extrapolated based on either 

current values (e.g. labor participation ratios), or on actual averages from past 10 to 20 years. For instance, the 

baseline growth rate of human capital is the extrapolation of the actual 10-year average growth in a country, 

while TFP growth rate is the one of the actual 20-year average growth rate (with Penn World Tables as the 

data source).

2.6.3. Long-run projections combined with transitional dynamics

The long-run simulations implemented within the LTGM framework are designed to visualize the potential long-

term economic implications of Belarusian EU integration. While the macroeconomic models discussed in pre-

vious sections focus on the transitional adjustment period, the LTGM provides a complementary perspective 

by tracing the long-run trajectory of the economy once transitional shocks have been absorbed. In particular, 

the LTGM simulations allow the evaluation of long-run income dynamics, the potential scale of convergence 

toward more advanced European economies, and the comparison of alternative long-term development paths 

under different integration scenarios.

The natural benchmark for evaluating these trajectories is the inertial scenario. In the context of this study, 

the inertial scenario corresponds to the default baseline configuration of the LTGM model. This configuration 

combines the extrapolation of historical trends for several key variables with externally provided demographic 

projections. In particular, long-term assumptions for total factor productivity growth, human capital accumula-

tion, and the investment share of GDP are constructed through extrapolation of historical trends observed in 

recent decades. Demographic dynamics are based on the long-term baseline projections of the United Nations 

population forecasts. This configuration therefore represents a continuation of the existing structural and in-

stitutional trajectory of the Belarusian economy in the absence of major structural shifts. The resulting LTGM 

baseline can thus be interpreted as a policy-neutral or inertial development path. 

While the inertial trajectory provides an internal benchmark for the Belarusian economy, the analysis also re-

quires an external reference point. The purpose of this external benchmark is to illustrate the distance between 

Belarus and a plausible regional convergence frontier. For reasons of transparency and empirical relevance, 

Poland is chosen as this benchmark economy. In the LTGM simulations the Polish economy is represented by 

its own inertial baseline scenario extending to the end of the simulation horizon. The assumptions underlying 

Belarusian and Polish LTGM inertial scenario are summarized in Table 1.
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Table 1. Inertial Scenario: the assumptions for LTGM simulations and its results

Indicator Belarus Poland

Labor share, % 57 54.8

Depreciation rate, % 4.4 5.3

Investment to GDP ratio, % 28 18

Population growth rate, % -1.0 -0.9

Labor participation rate, % 79.2 74.6

Human capital growth rate, % 0.8 0.5

TFP growth rate, % 0.1 0.7

Outcome: average annual GDP growth rate, 2026-
2100

0.2 0.9

Outcome: average annual per capita GDP growth 
rate, 2026-2100

1.2 1.9

Source: LTGM, version 5-72, November, 2025 (World Bank, 2025).

The choice of Poland as a reference economy is motivated by several considerations. First, Poland represents 

one of the most relevant comparators for Belarus in terms of geographical proximity and historical develop-

ment patterns. Second, the two economies share several structural characteristics, including relatively similar 

human capital profiles and comparable levels of labor force participation. Third, in a scenario of Belarusian EU 

integration Poland is likely to function as an important regional economic anchor. Through mechanisms such 

as trade integration, foreign direct investment, technological diffusion, and the development of cross-border 

value chains, the Polish economy may serve as a practical convergence frontier for Belarus in the medium 

and long run. Within this framework the central indicator of convergence used in the analysis is the relative 

income level (GDP per capita, PPP approach, constant 2021 int.$) of Belarus compared with Poland. In the in-

ertial scenario this ratio reflects the evolution of relative income under the default LTGM assumptions for both 

economies. It therefore provides a transparent benchmark against which alternative EU integration scenarios 

can be evaluated.

The EU integration pathway is analyzed using a scenario-based approach. Because the economic conse-

quences of integration depend on a variety of uncertain factors, including the magnitude of transitional ad-

justment costs and the strength of long-run convergence mechanisms, it is not appropriate to rely on a single 

deterministic projection. Instead, the analysis considers a set of alternative scenarios representing different 

combinations of transitional dynamics and long-run growth mechanisms. Each scenario is evaluated relative 

to the inertial trajectory of Belarus and compared with the corresponding Polish inertial projection. The design 

of these scenarios reflects three key dimensions of economic adjustment. The first is the depth and duration 

of the transitional recession. Estimates of the transitional shock are summarized from the macroeconomic 

simulations in QPM and DSGE modelling frameworks. The second dimension is the speed of convergence ( ), 

which varies in terms of how quickly it begins to affect the economy and its long-term level. The third dimen-
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sion reflects the possibility that EU integration may directly influence the long-run rate of productivity growth 

(e.g. through improvements in institutional quality, increased competition, technological diffusion, and stronger 

integration into European value chains).

Based on these three dimensions, three EU integration scenarios are considered. The first scenario, ‘EU inte-

gration: Stress’ represents a stress case and is characterized by the most challenging transition environment. 

In this scenario the Belarusian economy experiences a relatively deep and prolonged transitional recession, 

the convergence mechanism activates only gradually, and the speed of convergence is assumed to be slow (

=0.02). Moreover, no direct positive effect of EU integration on the long-run growth rate of total factor pro-

ductivity is assumed. Under these conditions convergence toward the frontier occurs solely through the grad-

ual closing of the income gap. The second scenario, labelled the ‘EU integration: Convergence only’ scenario, 

represents a moderately conservative integration path. In this case the transitional recession is less severe and 

shorter than in the stress scenario. Convergence dynamics begin earlier and its speed is somewhat higher than 

in the stress-scenario, but still pretty modest ( =0.025). Furthermore, similarly to the stress scenario, no addi-

tional direct productivity acceleration is assumed. Long-run growth improvements therefore arise exclusively 

through the convergence mechanism. The third scenario, ‘EU integration: Baseline’ represents an EU integra-

tion scenario, without facing extra-obstacles. In this case the transitional recession remains moderate (the 

same as in the ‘Convergence only’ scenario), while convergence dynamics activate relatively quickly after the 

transition phase and the speed of convergence lies at the upper boundary of the empirically plausible range 

( =0.03)1. However, the latter – given that we use Poland as the regional frontier for Belarus rather than the 

global technological frontier – should still be interpreted as remaining within conservative limits. In addition, the 

scenario assumes that EU integration generates a direct improvement in productivity growth. Specifically, the 

long-run growth rate of total factor productivity is assumed to converge toward the level currently observed 

in Poland, which is approximately 0.7% per year. Given the significant structural distortions historically present 

in the Belarusian economy, such an increase in productivity growth can be interpreted as a moderate assump-

tion. The Belarusian economy has got huge accumulated distortions, which restrict the growth of productivity 

in Belarus (Kruk, 2020) from today’s perspective. But for the future, it means that potential productivity gains 

associated with institutional reform and deeper market integration are quite high. The narrative characteristics 

of the scenarios are reported in Table 2.

Table 2. The characteristics of the scenarios for long-term projections

Scenario\Indicator Transition Drop Convergence Speed TFP Growth Markup

EU integration: Stress Deep Slow None

EU integration: Convergence only Moderate Modest None

EU Integration: Baseline Moderate Moderate Positive

Source: Own elaboration.

1  We report a full list of the numerical values of the assumptions in Section 3.
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Importantly, the scenario design intentionally avoids overly optimistic assumptions. The scenario set consists 

of one baseline integration scenario and two downside scenarios rather than including any explicit upside 

case. This conservative approach ensures that the analysis does not exaggerate the potential benefits of EU 

integration and instead focuses on trajectories that remain plausible even in the presence of substantial ad-

justment challenges. 

Together, these scenarios provide a structured framework for evaluating the long-run implications of Belaru-

sian EU integration. By combining long-run LTGM projections with transitional dynamics derived from macro-

economic models, the analysis makes it possible to assess how different adjustment paths may translate into 

long-term convergence outcomes relative to the regional frontier represented by the Polish economy.
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3. Results

3.1. Computable General Equilibrium Model

The liberalization of trade in goods with the EU, combined with a significant increase in oil and gas import prices 

for Belarus will lead to significant sectoral changes (see Figure 2).
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Figure 2. Sectoral value added: results of CGE-based simulation

Source: Own elaboration.

Domestic production and exports of petroleum products practically cease, while the country’s demand for en-

ergy resources is met entirely through imports. The outsiders are the industries engaged in primary processing 

of raw materials, for which fuel resources are highly significant: the chemical industry, the production of plas-

tic and rubber products, metallurgy, the extraction of non-oil-and-gas minerals, and the production of other 

non-metallic products. Output also declines in the electricity and water supply sectors, as well as in construc-

tion and trade. Agriculture and the food industry are also suffering losses in output, value added and exports 

due to their dependence on the Russian market. These sectors would probably face difficulties adjusting to EU 

competition and new trade barriers with Russia.
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Labor and capital resources from the predominantly low- or medium-technology industries mentioned above 

flow into sectors with higher value added and export potential. Output, exports, and value added increase in 

the sectors of mechanical engineering, other manufacturing, light industry, woodworking, and information and 

communications. These findings reflect higher capacity of more sophisticated sectors to integrate into Euro-

pean markets and adapt to new competitive conditions.

The macroeconomic effects of Belarus’s trade liberalization with the EU and its complication with Russia under 

energy shock conditions will be reflected in declining government and household incomes, which will lead to 

reduced public and private consumption as well as investment. As a result, GDP will contract by 3.9% in the long 

run. EU financial support of €870 million makes it possible to reduce GDP losses by about 1.2 p.p. by mitigating 

the decline in consumption and investment (see Figure 3).
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Figure 3. Macroeconomic effects: CGE-based simulation results

Source: Own elaboration.

3.2. Quarterly Projection Model

Figure 4 presents the results of the QPM-based simulation. The variables in Figure 4 are shown as deviations 

from their steady state levels. The sharp increase in import prices for energy resources generates a large in-

flationary shock. Due to the inertia of inflationary processes and rising inflation expectations, annual consumer 

price inflation may exceed the National Bank’s target by about 14 p.p. one year after the shock.
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a) GDP b) CPI inflation

c) Nominal interest rates d) Real exchange rate

 

Figure 4. Macroeconomic effects: QPM-based simulation results

Source: Own elaboration. 
 
Note: the figures show deviations of variables from their long-term sustainable levels (steady states). Time is measured in 
quarters.

The substantial increase in domestic prices leads to a significant appreciation of the Belarusian ruble in real 

terms – the real exchange rate falls well below its equilibrium level. Combined with the reduction in budget 

expenditure, the overvaluation of the national currency exerts a restraining effect on aggregate demand. As a 

result, GDP falls more than 2.5 p.p. below its potential level within two years of the shock. Such a magnitude 

of the negative output gap corresponds to a severe recession. Taking into account the likely losses of poten-

tial GDP – which the CGE model estimates at around 2.7–3.9% – the total decline in output may exceed 5–6% 

within two years after the shock.

In an environment combining a steep downturn in output and a powerful inflationary shock, the National Bank 
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faces a dilemma: either tighten monetary policy substantially to counter inflation (but risk a collapse in the real 

sector and a financial crisis), or allow inflation to deviate significantly from the target in order to support eco-

nomic agents’ adjustment to the shock by maintaining a neutral or moderately accommodative monetary policy 

stance. The second option can be pursued only if supported by comprehensive communication by the National 

Bank, aimed at explaining such actions in order to prevent a sharp rise in long-term inflation expectations. In 

the QPM, it is assumed that the National Bank will respond not only to the inflation shock but also to the signif-

icant deviation of GDP from its potential level. As a result, the interbank market interest rate is expected to rise 

by more than 4 p.p. within two quarters of the shock. This will be reflected quickly in higher interest rates on 

ruble deposits, but more slowly and with greater inertia in lending rates. Since interest rates rise by less than 

inflation, their real levels decline and fall below neutral. This means that monetary policy provides support to 

economic agents during the adjustment process, though at the cost of higher inflation.

Roughly one year after the shock, inflationary pressures begin to ease due to weak aggregate demand and the 

overvaluation of the national currency. As a result, inflation returns to the target within two years of the shock 

and may subsequently fall slightly below target due to the prolonged process of restoring economic equilibri-

um. As price pressures weaken, the National Bank has an opportunity to lower nominal interest rates to prevent 

monetary policy from drifting into a restrictive stance. Consequently, a monetary policy stance close to neutral 

creates conditions for the gradual recovery of GDP toward its equilibrium level. However, given the scale of the 

simulated shock and the absence of any additional fiscal loosening in the simulations, the recovery process is 

expected to be prolonged and may take around five years.
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3.3. Dynamic Stochastic General Equilibrium Model

3.3.1. Transition dynamics

Figure 5 reports the results of a DSGE-based PF simulation of the EU-integration scenario for Belarus.

Figure 5. Macroeconomic effects: DSGE-based simulation results

Source: Own elaboration. 
 
Note: Y – real GDP, A - TFP, L – labor employment, K – capital stock, CH – household consumption, IH – capital investments, 
X – exports, M – imports, RER – real exchange rate, TB/Y – trade balance, % of GDP, TT – trade conditions,  – 
depreciation rate, % per annum, W – real wages,  – inflation rate, % per annum, R – nominal interest rate, % per annum, 
MC – marginal cost. 
 
Note: the figures show deviations of variables from the initial steady state. Time is measured in quarters.

The perfect foresight simulation reveals a sharp but short‑lived contraction in economic activity following the 

removal of the implicit energy subsidy. Output falls rapidly in the first quarters of the transition, reaching a 

trough of approximately 12.8% below the initial steady state at the onset of the shock. Despite the magnitude 

of this initial decline, the recovery is relatively fast. By around the 10th quarter, output returns close to its orig-

inal steady‑state level, remaining only about 0.5% below it. This pattern reflects a strong front‑loaded adjust-

ment of demand and prices combined with a gradual structural transition of the production side.
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Among the demand components, investment exhibits the most pronounced cyclical response. The energy 

price shock leads to a reassessment of the expected profitability of capital, generating a sharp contraction in 

investment in the first periods of the transition. Over the medium term investment partially recovers, but does 

not return to its initial steady‑state level. This reflects the fact that the reform implies a lower long‑run equilib-

rium capital stock, causing the economy to gradually drift toward a new steady state characterized by reduced 

capital intensity.

Household consumption also declines substantially following the shock, falling by roughly 10% relative to the 

initial steady state before stabilizing at a level close to 9.5% below it. This adjustment is driven by a combina-

tion of intertemporal substitution in household consumption decisions and a decline in real wages. In order to 

preserve external competitiveness after the increase in production costs, firms reduce real wages, lowering 

marginal costs and contributing to the restoration of export competitiveness. The resulting decline in wages 

increases labor demand, leading to a gradual increase in employment over the transition.

External trade dynamics play an important stabilizing role during the adjustment process. Exports initially con-

tract sharply – by roughly 15% – but recover rapidly and already exceed their initial steady‑state level by about 

1% after several quarters. This recovery is largely driven by the decline in marginal costs and the associated 

improvement in price competitiveness. Imports fall less strongly at the beginning of the transition due to the 

adverse price shock and deteriorating terms of trade, but subsequently recover and also rise to levels slight-

ly above the initial steady state. As a result, the trade balance temporarily deteriorates, reaching a deficit of 

roughly 14% of GDP for about two quarters, but stabilizes quickly and eventually improves relative to the initial 

steady state.

The dynamics of nominal variables exhibit a somewhat counterintuitive pattern. Inflation initially declines sharp-

ly, temporarily even turns negative, before experiencing a significant rebound and gradually converging back 

to its steady‑state level of around 5% annually. Similar dynamics are observed in the depreciation rate. These 

patterns are largely driven by the behavior of the stochastic discount factor, which increases sharply at the 

moment the shock becomes known. Under perfect foresight, households immediately internalize the future 

deterioration of economic conditions and increase the relative value of future consumption. This leads to a 

temporary contraction in current demand and downward pressure on inflation. Although such dynamics may 

appear unusual, they reflect a standard implication of perfect‑foresight DSGE frameworks and illustrate how 

expectations and forward‑looking behavior can become a major driver of macroeconomic adjustment.

3.3.2. Capital stock and mid-term adjustments

An important structural mechanism underlying the transition period and beyond is the gradual decline of the 

capital stock toward a lower steady‑state level. The removal of implicit energy subsidies generates a substan-

tial structural adjustment in the model economy. Because energy enters production as an intermediate input, 

the reform permanently changes the relative profitability of production technologies. This shift in the cost 

structure alters firms’ investment incentives and ultimately leads to a lower equilibrium level of capital in the 

new steady state. 
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Investment decisions in the model are governed by firms’ intertemporal optimality conditions. Firms choose 

investment taking into account expected returns on capital, financial conditions, and adjustment costs. Di-

agnostic calculations (see Figure 6) show that the Euler condition for capital accumulation is satisfied along 

the simulated transition path after the initial adjustment periods (because of the sharp swing in the stochastic 

discount factor). The difference between the marginal return on capital and the required return implied by fi-

nancial conditions remains close to zero, indicating that the simulated transition path is consistent with optimal 

intertemporal investment behavior. A key indicator summarizing investment incentives in the model is Tobin’s 

Q, which measures the value of installed capital relative to its replacement cost. Immediately after the energy 

price reform, Tobin’s Q declines below unity, reflecting the deterioration in the expected profitability of new 

capital formation following the increase in production costs.

The decline in Tobin’s Q provides a direct explanation for the sharp reduction in investment observed in the 

early stages of the transition. As firms perceive lower returns to additional capital, they optimally scale back 

investment expenditures. Over time, however, the gradual reduction in the capital stock partially restores in-

vestment incentives. As capital becomes relatively scarcer within the production structure, Tobin’s Q stabilizes 

and investment slowly converges toward the level consistent with the new steady state.

Figure 6. Capital stock adjustment and its channels

Source: Own elaboration. 
 
Note: the variables are represented in different measurement units, as indicated for each sub-figure. Unless otherwise 
noted, the path of the variable is presented in its natural measurement units

Because capital is a durable factor of production, this adjustment occurs slowly through reduced investment 

and depreciation dynamics rather than through immediate capital destruction. As a consequence, while many 
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macroeconomic variables recover relatively quickly after the initial shock, the economy continues to adjust 

over a much longer horizon as it converges to its new long‑run equilibrium. The transition therefore may unfold 

in two stages. The early phase is dominated by a rapid adjustment of investment and asset valuations. The 

subsequent phase is characterized by a long period during which the capital stock gradually declines through 

the cumulative effect of depreciation exceeding investment.

3.4. Summarization of the Transitional Path

As mentioned in Section 2.1, the different logic underlying the simulation of the transition path naturally leads 

to somewhat different results. We treat the results of QPM simulations as the baseline transition scenario, while 

those of the DSGE model represent the stress scenario. If the transition path itself is the ultimate object of in-

terest, the properties of these two scenarios may be summarized as follows (see Table 3).

Table 3. Transitional path: key characteristics of the two scenarios

Variable Characteristic Transition 
Baseline 
Scenario

Transition 
Stress Sce-
nario

GDP Maximum deviation from the initial steady state, % -2.7 -12.8

Recovery/transition duration, quarters 20 10

New steady state, % of the initial steady state 98.3 96.8

Inflation, % per annum Maximum deviation from the initial steady state, p.p. 13.7 18.7

Recovery duration, quarters 23 6

New steady state vs. the initial steady state, p.p. 0 -0.4

Real Wages Maximum deviation from the initial steady state, % -7.0 -16.0

Recovery/transition duration, quarters 20 10

New steady state, % of the initial steady state 91.3 84

Source: Own elaboration.

As shown in Table 3, the baseline and stress scenarios of the transitional path differ significantly in terms of 

both magnitude and duration. The baseline transition scenario mainly assumes smaller adjustments, but a lon-

ger recovery period, with the economy adjusting to the new steady state. The stress scenario assumes sharper 
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adjustments in terms of magnitude, while the main variables recover more quickly toward a new steady state 

(which is lower than the initial one). To a large extent, these differences are predetermined by the design and 

logic of the respective modelling frameworks.

For the subsequent steps within the inter-model simulation framework, however, we adjust both scenarios 

in terms of their duration in order to make them more compatible with the framework of debt sustainability 

analysis, long-term convergence simulations, and to ensure greater comparability across scenarios. In partic-

ular, we preserve the magnitude of the adjustments of the main variables obtained from the macroeconomic 

simulations, but smooth the duration of the adjustment paths over a five-year horizon (20 quarters). This hori-

zon corresponds to the medium-term horizon typically used in macroeconomic policy analysis and ensures 

consistency with the debt sustainability framework used in the next stage of the analysis. In addition, we par-

tially reconsider the path of nominal variables in order to make the scenarios more conservative. In particular, 

adjustments are introduced to the assumed dynamics of inflation, exchange rate depreciation, and interest 

rates. Furthermore, for the purposes of the debt sustainability analysis, additional assumptions are introduced 

regarding the nominal effective interest rate (in foreign currency) on public debt servicing as well as the path 

of the primary fiscal balance. As a result, the transitional scenarios used in the subsequent stages of the in-

ter-model framework represent adjusted versions of the original QPM and DSGE simulations. These adjusted 

transition paths therefore constitute the transition block of the inter-model framework and serve as inputs for 

the subsequent stages of the analysis, entering the following inter-model simulations in the form reported in 

Table 4.

Table 4. Transitional path: key characteristics of the two scenarios for inter-model simulations

Indicator Initial value Transition Baseline 
Scenario (5-year 
average)

Transition Stress 
Scenario (5-year 
average)

GDP growth rate, % 1.3 -0.6 -1.5

GDP deflator, % 11.0 7.5 7.2

Nominal effective interest rate, % 5.0 5.0 8.0

Exchange rate depreciation, % 0.1 5.4 4.4

Primary fiscal balance, % of GDP 0.3 -0.4 -1.3

Source: Own elaboration.
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3.5. Debt Sustainability Analysis

For the debt sustainability analysis, we rely on the assumptions reported in Table 4 and start simulations from 

2026, relying on the actual data available as of the beginning of 2026. The simulation results are presented in 

Figure 7.

Under the baseline scenario, the debt-to-GDP ratio could increase by 7.5 p.p. relative to the initial level after 

five years (Figure 7). The debt-stabilizing primary surplus is estimated close to 1% of GDP on average. For com-

parison, in 2016–2025 the average primary budget surplus was about 2.2% of GDP and in 2022–2025 – around 

0.8% of GDP. Therefore, the debt-stabilizing primary surplus projected under the baseline scenario is realistic, 

meaning the public debt trajectory can be considered sustainable.
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Figure 7. Public debt stress tests

Source: Own elaboration.

Note: year zero is the initial year (before the start of the integration process of Belarus with the EU). The public 

debt estimate at the beginning of 2026 was used as the baseline.

Under the stress scenario, the debt-to-GDP ratio could increase by 17.5 p.p. relative to the initial level (Figure 

7). The increase in debt appears significant, but the debt burden is still not critically high. The debt-stabilizing 

primary surplus is estimated close to 1.8% of GDP on average. This is still lower compared to the long-run aver-

age, but more than two times higher than the average after the start of the war in Ukraine. 

This level of surplus still cannot be considered economically unrealistic. However, in the context of a severe 

recession, such a tight fiscal policy could lead to a significant deepening of the downturn and social unrest. 

Therefore, the political feasibility of such a budget surplus appears questionable. Consequently, in the stress 

scenario – a deep transitional economic downturn – the public debt trajectory could be considered unsustain-

able.
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3.6. Long-run Convergence and Long-Term Growth Model

As described in Section 2.6.3, the long-run convergence analysis is conducted for three scenarios. To ensure 

consistency with the timeline of the LTGM, we treat the year 2028 as t=1 for all scenarios. This year corre-

sponds to the assumed initiation of EU integration and the beginning of the energy price adjustment, which 

triggers the transitional recession described in the previous sections. The characteristics of the transitional re-

cession are aligned with the assumptions presented in Table 4. For the stress scenario, we apply the trajectory 

of the transitional decline corresponding to the stress case in Table 4. 

For the ‘EU integration: Convergence only’ and ‘EU integration: Baseline’ scenarios, we use the baseline tra-

jectory of the transitional recession from Table 4. In the ‘EU integration: Stress’ scenario, the convergence 

mechanism is assumed to activate slowly and gradually. The convergence parameter  increases by 0.25 

percentage points per year, starting from t=3 (2030), and reaches its maximum value of  = 0.02 only by t=10 

(2037). This assumption reflects a delayed and gradual institutional and economic adjustment process. In the 

"EU integration: Convergence only" scenario, the convergence mechanism activates earlier and more rapidly. 

The parameter  begins to increase in t=2 (2029) and rises by 0.5 percentage points per year, reaching its 

maximum level of  = 0.025 in t=6 (2033). In the ‘EU integration: Baseline’ scenario, we assume a similar acti-

vation path for , increasing by 0.5 percentage points annually starting from t=2 (2029), but reaching a higher 

maximum convergence speed of  = 0.03 by t=7 (2034). The key distinguishing feature of this scenario is that 

total TFP growth increases to the Polish level (0.7% annually) already from t=1 (2028). Within the specification 

of Equation (9), this raises Belarus's baseline growth rate  to a level close to that observed in Poland 

(see Table 1). The underlying reasoning for this assumption is discussed in detail in Section 2.6.3. 

A summary of the assumptions underlying the EU integration scenarios for Belarus is reported in Table 5.

Table 5. Assumptions for the scenarios of long-run projections 
 

Indicator ‘EU integration:  
Stress’ Scenario

‘EU integration: Conver-
gence only’ Scenario

‘EU integration:  
Baseline’ Scenario

, average during t=1…5, (2028, 
2032) 

-1.5 -0.6 -0.6

TFP growth rate, % annual average 0.1 0.1 0.7

, long-run value 0.02 0.025 0.03

The year when  reaches a long-run 
value

t=10 (2037) t=6 (2033) t=7 (2034)

Source: Own elaboration.

The results of the long-run simulations from the national perspective – that is, the projected change in GDP 

per capita relative to its actual level in 2027 – are reported in Table 6. The year 2027 is used as the benchmark 

representing the last pre-integration period before the modeled transition dynamics begin.
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Table 6. GDP per capita level (PPP, constant 2021 int.$)  
under different scenarios, index, 2027=100

Year Scenarios

Inertial ‘EU integration: 
Stress’ Scenario

‘EU integration: 
Convergence only’ 
Scenario

‘EU integration: 
Baseline’ Scenario

2028 102 96 100 101

2029 104 97 101 103

2030 106 99 103 105

2040 125 126 137 150

2050 138 155 169 196

2075 187 261 285 366

2100 240 413 451 612

 

Table 7 presents the relative outcomes of the three EU integration scenarios compared with the inertial sce-

nario.

Table 7. GDP per capita level (PPP, constant 2021 int.$) under different  
scenarios vs. inertial scenario (inertial scenario=100) 
 

Year Scenarios

‘EU integration: Stress’ 
Scenario

‘EU integration: Conver-
gence only’ Scenario

‘EU integration: Baseline’ 
Scenario

2028 94 98 99

2029 93 98 99

2030 93 98 99

2040 101 110 120

2050 112 122 142

2075 140 153 196

2100 172 188 255
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However, for a proper interpretation of long-term convergence dynamics, the international perspective is more 

informative. In particular, the comparison with the selected benchmark economy (Poland, whose relevance as 

a comparator is discussed in Section 2.6.3) provides a clearer picture of the potential convergence path. The 

results of these simulations are presented in Figure 8.
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4. Discussion

4.1. Value of a Multi‑Model Analytical Framework

An important methodological insight emerging from this study concerns the value of combining several model-

ling frameworks when analyzing large structural shocks such as the potential EU integration of Belarus. Each of 

the models used in this paper captures a different dimension of the adjustment process. The CGE framework is 

well suited for analyzing structural reallocations and long‑run sectoral equilibrium under new price conditions. 

The QPM provides a macroeconomic stabilization perspective and allows the analysis of cyclical adjustment 

dynamics around potential output. The DSGE framework highlights expectation‑driven mechanisms and in-

tertemporal decision making by households and firms. Debt sustainability analysis addresses macro‑financial 

constraints during the transition. The LTGM captures convergence dynamics and productivity‑driven develop-

ment trajectories. Considered separately, each framework would provide only a partial picture. Taken together, 

however, they allow a more comprehensive understanding of the macroeconomic, structural, and financial 

dimensions of the integration shock.

4.2. Post‑Integration Steady State

The simulations suggest that the post‑integration steady state of the Belarusian economy would likely be 

somewhat weaker than the current one, but not dramatically so. According to the CGE simulations, the long‑run 

level of GDP would decline by approximately 2.7–3.9 percent relative to the initial steady state, depending on 

the availability of external support. From a policy perspective, such losses appear moderate. They do not 

suggest a macroeconomic collapse, nor do they imply a scale of disruption that would necessarily undermine 

public support for the EU integration process. In addition, long‑run growth simulations demonstrate that these 

initial steady‑state losses can be more than compensated over time by stronger productivity growth and 

convergence dynamics associated with integration. This result is particularly important in the context of the 

widespread narrative that the removal of Russian energy subsidies would inevitably lead to a dramatic collapse 

of the Belarusian economy. The model results do not support such a view. Instead, they suggest that while the 

removal of energy subsidies represents a significant structural shock, the economy appears capable of adjust-

ing to the new relative price structure.

At the same time, the relatively moderate steady‑state losses should not be interpreted as guaranteed out-

comes. Although the CGE framework represents the most appropriate tool for analyzing long‑run structural 

adjustments, it still relies on assumptions about the ability of the economy to reallocate resources efficiently. In 
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particular, the model assumes that export structures gradually adjust as resources move towards sectors that 

become more competitive under the new price environment. In practice, such restructuring may be consider-

ably slower and more constrained than in the model environment.

Alternative estimates of the potential output losses associated with a breakdown of economic relations with 

Russia are substantially higher. For instance, Hartwell et al. (2022) provide estimates based on a financial‑pro-

gramming framework that imply much larger contractions (Scenario ‘openly hostile Russia’, especially regard-

ing current account balance). These estimates are derived using a more mechanical methodology that does 

not incorporate complex structural adjustment mechanisms. However, they highlight an important risk: if labor 

and capital reallocation across sectors is hindered, or if access to external markets of Belarusian exporters 

becomes constrained, the realized steady‑state outcome could be less favorable than the one obtained in the 

CGE simulations. This risk may be particularly relevant if Russia attempts to actively obstruct the economic 

reorientation of Belarus following the launch of the EU integration process. In this sense, the "openly hostile 

Russia" scenario discussed in Hartwell et al. (2022) should be treated as an extreme but relevant contingency 

scenario.

From a policy perspective, these risks suggest that steady‑state outcomes are not purely structural and can be 

influenced by policy choices. One particularly important instrument in this regard is external support. The CGE 

simulations indicate that even relatively modest levels of external financial assistance can noticeably improve 

the post‑integration equilibrium outcome. Given the geopolitical risks associated with potential Russian reac-

tions, the level of external support assumed in the simulations should therefore be interpreted as a minimum 

baseline rather than an optimal level of assistance. Additional external support may play an essential stabilizing 

role during the early stages of the integration process.

4.3. Nature of the Transition Period

The estimated transition dynamics also appear relatively moderate. None of the simulated scenarios produces 

an uncontrolled collapse of output despite the magnitude of the energy price shock. This finding reflects a rel-

atively high degree of macroeconomic resilience in the Belarusian economy. The main policy implication is that 

the transitional downturn associated with the EU integration appears manageable. Nevertheless, preventive 

policy actions aimed at mitigating transitional disruptions may still play an important role in limiting the depth 

and duration of the adjustment period. At the same time, some qualitative variations between QPM and DSGE 

simulations suggest that the dynamics of the transitional downturn are far from predetermined. The two mod-

elling frameworks highlight different adjustment mechanisms. In the QPM simulations, the transition is charac-

terized by a significant inflationary spike and a relatively gradual recovery path. In the DSGE framework, the 

adjustment takes the form of an internal devaluation process in which declining real wages reduce firms’ pro-

duction costs and gradually restore external competitiveness. As a result, nominal variables stabilize relatively 

quickly, and output recovery occurs faster, but the new steady state is associated with weaker household 

purchasing power and lower investment activity. These differences indicate that the actual trajectory of the 
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transition period will depend strongly on the policy environment and institutional context in which integration 

takes place. Monetary and fiscal policy responses, labor market dynamics, and the credibility of economic re-

forms may all significantly influence the form and duration of the adjustment.

The simulations also highlight several mechanisms that may play an unexpectedly important role during the 

transition period. One of them concerns the behavior of households and their expectations about future eco-

nomic conditions. In the DSGE framework, the stochastic discount factor, which captures households’ inter-

temporal preferences, plays a central role in shaping adjustment dynamics. A sharp deterioration in household 

expectations about future economic prospects could lead to stronger consumption contraction and amplify 

transitional disturbances. From this perspective, transparent communication and credible policy commitments 

may become critical elements of the economic policy agenda during the early stages of integration. Another 

important mechanism identified in the simulations is the risk of gradual decapitalization of the economy. During 

the transition period, lower profitability and higher uncertainty may lead to reduced investment and a drift to-

ward a lower capital stock equilibrium. Such a process could create a form of capital‑based development trap 

that slows down the realization of long‑term growth potential. Addressing this risk may require institutional 

policies that facilitate the reallocation of capital from declining sectors toward more productive activities and 

that raise the marginal productivity of capital in the economy. Such measures may include policies that support 

technological diffusion, reduce barriers to capital reallocation, and implement modern forms of industrial policy 

aimed at productivity enhancement rather than direct sectoral subsidization.

From a macro‑financial perspective, the debt sustainability analysis indicates that public debt dynamics remain 

manageable under the baseline transition scenario. However, under the stress scenario the debt burden be-

comes more problematic and may prolong the adjustment period. This suggests that the availability of external 

financing will be an important stabilizing factor. From this perspective, access to borrowing at rates below 

market rates – through concessional loans, grants, and EU support programs – might be an important policy 

priority in the area of public debt management. Furthermore, a similar task will be to ensure that the European 

integration process itself contributes to improving Belarus’s access to international financial markets by reduc-

ing the country risk premium and expanding access to new financing instruments.

4.4. Long‑Run Development Trajectory

The long‑run simulations demonstrate that the inertial development trajectory represents a clear path toward 

relative economic impoverishment. Under this scenario, Belarus would reach the level of GDP per capita al-

ready achieved by Poland in 2025 only around 2061. Given that Poland itself continues to grow, Belarus would 

experience a widening income gap relative to its regional benchmark. By the mid‑2040s, the relative income 

level would fall to approximately the same level observed in the mid‑1990s, and new historical lows would con-

tinue to be reached thereafter.

In contrast, all EU integration scenarios fundamentally alter the long‑term trajectory of the Belarusian econo-
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my. Instead of relative divergence, the economy enters a path of gradual convergence. In the baseline integra-

tion scenario, Belarus eventually reaches income parity with Poland by the end of the century. Even in more 

conservative scenarios, the income gap narrows substantially over time. Importantly, the transitional downturn 

does not significantly alter this long‑term outcome. Even in the deliberately pessimistic stress scenario, the cu-

mulative benefits of integration begin to outweigh the transitional losses approximately eleven years after the 

start of the integration process. From this perspective, the range of realistic expectations regarding integration 

outcomes lies between the conservative "convergence‑only" scenario and the baseline integration scenario.

A crucial factor behind the long‑term convergence process is the potential activation of additional productivity 

growth mechanisms. EU integration creates favorable conditions for technological diffusion, participation in in-

ternational value chains, and stronger trade‑related productivity effects. However, these mechanisms are not 

automatically activated by integration itself. Rather, integration creates opportunities for productivity growth, 

while the actual realization of these opportunities depends on domestic institutional and policy choices. Be-

cause productivity growth plays a decisive role in determining the long‑term development trajectory (which is 

the distinctive feature of our ‘EU integration: baseline’ scenario), effectively transforming these opportunities 

into actual productivity gains represents a central strategic challenge for the Belarusian economy.

4.5. Policy Implications and Limitations

The results of the analysis suggest that the success of the EU integration process will depend on several key 

policy factors. First, the scale and effectiveness of external financial support can influence both the param-

eters of the post‑integration steady state and the stability of the transition period. Second, communication 

and public trust will be critical, as household expectations can significantly affect adjustment dynamics. Third, 

the quality of macroeconomic policy will influence the management of the transition period, including inflation 

dynamics, fiscal sustainability, and financial stability. Finally, the effectiveness of institutional policies will de-

termine whether the economy is able to translate integration opportunities into sustained productivity growth 

and convergence.

Several potentially important factors remain outside the scope of the present study. In particular, the experi-

ence of other Eastern European countries suggests that the early stages of EU integration may be accompa-

nied by significant outward migration. Such migration flows may influence labor supply, wage dynamics, and 

long-term growth prospects. Because the economic and demographic effects of migration are complex and 

multidimensional, they fall beyond the scope of the current study, which represents an important direction 

for future research. In addition, the present framework does not analyze sector-specific adjustment effects. 

Given the strong intersectoral linkages within the Belarusian economy, sectoral restructuring may also play 

a significant role in shaping the transitional dynamics. Finally, the Belarusian economy currently hosts a sub-

stantial presence of Russian capital, particularly in the banking sector and several large industries. A potential 

withdrawal of this capital could represent an additional source of downside risk and may amplify the scale of 

economic losses during the transition period.
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5. Conclusions

This paper examines a complex hypothetical scenario of Belarusian EU integration and its potential macro-

economic consequences. Such a transformation unfolds through several stages and economic mechanisms. 

Initially, the launch of EU integration is likely to generate a significant external shock, mainly associated with 

the removal of implicit energy subsidies and the restructuring of external economic relations. This is followed 

by a transition period marked by macroeconomic adjustment and sectoral reallocation. Only after these adjust-

ments can the economy reach a new post-integration steady state and subsequently enter a phase of long-

term growth driven by convergence with more advanced economies. Because no single modelling framework 

can capture all these stages simultaneously, the paper adopts a multi-model analytical approach. The analysis 

combines CGE, QPM, DSGE, debt sustainability analysis, and LTGM, each addressing a specific dimension of 

the integration process. In this framework, outputs from some models serve as inputs for others, allowing us 

to construct a coherent macroeconomic narrative of Belarus’s potential integration path and to illustrate the 

analytical value of combining modelling frameworks when analyzing complex structural transformations.

The simulations suggest that the post-integration steady state of the Belarusian economy would likely be 

somewhat weaker than the current one, but not dramatically so. According to the CGE simulations, the level 

of potential GDP in the post-integration steady state may decline by approximately 2.7–3.9 percent relative to 

the initial equilibrium, depending on the availability of external support. From a policy perspective, such losses 

appear manageable and indicate that the economy is capable of adjusting to a significant relative price shock. 

This finding is particularly important in the context of widespread narratives suggesting that the removal of 

Russian energy subsidies would inevitably lead to a dramatic collapse of the Belarusian economy. The results 

of the structural simulations do not support such a conclusion. 

At the same time, the transition period following the integration shock is expected to involve non-trivial macro-

economic adjustments. However, none of the simulated scenarios produces an uncontrolled collapse of output 

despite the magnitude of the energy price shock. The adjustment appears significant but contained. The exact 

trajectory of the transition period will depend strongly on the policy environment and institutional context in 

which integration takes place. The simulations highlight several mechanisms that may amplify transitional dis-

turbances if left unaddressed. In particular, adverse shifts in household expectations may propagate the shock 

through consumption and investment dynamics, while reduced profitability and uncertainty may create a risk 

of gradual decapitalization through weakened investment incentives. From a macro-financial perspective, debt 

sustainability analysis indicates that public debt dynamics remain manageable under the baseline transition 

scenario, although under more adverse conditions the debt burden may become more problematic and prolong 

the adjustment period.

The long-term simulations provide an important strategic perspective. Under the inertial development scenario, 

Belarus faces a trajectory of gradual relative economic impoverishment. In this case, the country would reach 

the level of GDP per capita already achieved by Poland in 2025 only around 2061, while the income gap with 
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Poland would continue to widen. By contrast, all EU integration scenarios fundamentally alter the long-term 

development path of the Belarusian economy. Even under relatively conservative assumptions, integration 

shifts the economy from a trajectory of relative divergence to one of gradual convergence with more advanced 

economies. Importantly, the transitional downturn does not significantly alter this long-term outcome: even 

under the deliberately pessimistic stress scenario, the cumulative benefits of integration begin to outweigh the 

transitional losses within roughly a decade after the start of the integration process. A crucial determinant of 

long-term outcomes is the potential activation of additional productivity growth mechanisms. EU integration 

creates favorable conditions for technological diffusion, deeper participation in international value chains, and 

stronger trade-related productivity effects. However, these mechanisms are not automatically activated by 

integration itself. Rather, integration creates opportunities for productivity growth, while the actual realization 

of these opportunities depends on domestic institutional capacity and economic policy choices. In the favor-

able scenario where such productivity gains materialize, Belarus may eventually close the income gap with its 

regional benchmark, Poland. In less optimistic scenarios, convergence still occurs but proceeds more gradually.

The results also highlight several policy factors that will play a decisive role in shaping the integration trajecto-

ry. These include the scale and effectiveness of external financial support; effective communication and public 

trust; the quality of macroeconomic policy during the transition period; and the effectiveness of institutional 

reforms aimed at strengthening productivity growth and facilitating resource reallocation across sectors. 



48 MODELLING TOOLS FOR STUDYING THE CASE OF BELARUSIAN EUROPEAN INTEGRATION

6. References

Acosta-Ormaechea, M. S., & Martinez, M. L. (2021). A Guide and Tool for Projecting Public Debt and Fiscal Ad-

justment Paths with Local- and Foreign-Currency Debt. IMF Technical Notes and Manuals, Article 2021/005. 

Adjemian, S., Bastani, H., Juillard, M., Mihoubi, F., Perendia, G., Pfeifer, J., Ratto, M., & Villemot, S. (2024). Dynare 

Reference Manual.

Adolfson, M., Andersson, M. K., Lindé, J., Villani, M., & Vredin, A. (2007). Modern Forecasting Models in Action: 

Improving Macroeconomic Analyses at Central Banks. International Journal of Central Banking, 3(4), 111–144.

Aoki, K., Benigno, G., & Kiyotaki, N. (2016). Monetary and Financial Policies in Emerging Markets. Working Pa-

pers, Article 2016–4. 

Arezki, R., & Blanchard, O. (2014). Seven Questions about the Recent Oil Price Slump. IMF Research Bulletin, 

15(2). 

Balistreri, E. J., Olekseyuk, Z., & Tarr, D. G. (2017). Privatisation and the unusual case of Belarusian accession to 

the WTO. The World Economy, 40(12), 2564–2591. 

Barro, R. J., & Sala-i-Martin, X. (1992). Convergence. Journal of Political Economy, 100(2), 223–251.

Barro, R. J., & Sala-i-Martin, X. (2004). Economic Growth (2nd ed.). MIT Press.

Bems, R., & Johnson, R. (2017). Demand for Value Added and Value-Added Exchange Rates. American Economic 

Journal: Macroeconomics, 9(4), 45–90.

Berg, M. A., Karam, M. P. D., & Laxton, M. D. (2006). Practical Model-Based Monetary Policy Analysis: A How-To 

Guide. IMF Working Papers, Article 2006/081. 

BEROC. (2020). DSGE Model for the Belarusian Economy (p. 102) [Research Report for National bank of the 

Republic of Belarus].

BEROC. (2023). Quarterly Projection Model for Belarus: Methodological Aspects and Practical Applications 

(Working Paper No. 82; BEROC Working Paper Series). 

BEROC. (2025). Computable general equilibrium model for Belarus: Theoretical aspects and practical applica-

tions (Working Paper No. 90; BEROC Working Paper Series). 

Beyer, R., Yi Li, C., & Weber, S. (2025). Economic Benefits from Deep Integration: 20 years after the 2004 EU 

Enlargement. Single Market Economics Papers, Article WP2025/37.



496. References

Bodenstein, M., Erceg, C., & Guerrieri, L. (2011). Oil Shocks and External Adjustment. Journal of International 

Economics, 83(2), 168–184.

Burfisher, M. E. (2021). Introduction to Computable General Equilibrium Models. Cambridge Books. 

Bussolo, M., De Hoyos, R. E., Medvedev, D., & van der Mensbrugghe, D. (2007). Global growth and distribution: 

Are China and India reshaping the world? Policy Research Working Paper Series, Article 4392.

Cacciatore, M., & Fiori, G. (2016). The Macroeconomic Effects of Goods and Labor Market Deregulation. Review 

of Economic Dynamics, 20, 1–24.

Campos, N. F., Coricelli, F., & Franceschi, E. (2022). Institutional integration and productivity growth: Evidence 

from the 1995 enlargement of the European Union. European Economic Review, 142(C).

Campos, N. F., Coricelli, F., & Moretti, L. (2019). Institutional integration and economic growth in Europe. Journal 

of Monetary Economics, 103(C), 88–104.

Castellanos, K., Feltenstein, A., & Sedrakyan, G. (2023). Computable General Equilibrium Modeling (1st edition). 

Routledge.

Christiano, L. J., Trabandt, M., & Walentin, K. (2011). DSGE Models for Monetary Policy Analysis. Handbook of 

Monetary Economics, 3, 285–367.

Coutinho, L., & Turrini, A. (2019). Convergence and macroeconomic imbalances. Quarterly Report on the Euro 

Area (QREA), 18(1), 37–51.

Davis, S., & Haltiwanger, J. (2014). Labor Market Fluidity and Economic Performance. NBER Macroeconomics 

Annual, 28, 1–47.

Dixon, P. B., & Jorgenson, D. W. (2013). Handbook of Computable General Equilibrium Modeling. Elsevier. 

Dobrinsky, R., Adarov, A., Bornukova, K., Havlik, P., Hunya, G., Kruk, D., & Pindyuk, O. (2016). The Belarus Econo-

my: The Challenges of Stalled Reforms. wiiw Research Report No. 413 (R. Dobrinsky, Ed.). The Vienna Institute 

for International Economic Studies, Vienna, Austria. 

Eggertsson, G. B., & Woodford, M. (2003). The Zero Bound on Interest Rates and Optimal Monetary Policy. 

Brookings Papers on Economic Activity, 2003(1), 139–211.

Fernandez-Villaverde, J., & Guerron-Quintana, P. (2015). Estimating Dynamic Equilibrium Models with Stochas-

tic Volatility. Journal of Econometrics, 186(1), 216–229.

Guerrieri, L., & Iacoviello, M. (2015). OccBin: A Toolkit for Solving Dynamic Models with Occasionally Binding 

Constraints Easily. Journal of Monetary Economics, 70, 22–38.



50 MODELLING TOOLS FOR STUDYING THE CASE OF BELARUSIAN EUROPEAN INTEGRATION

Hartwell, C., Bornukova, K., Kruk, D., & Zoller-Rydzek, B. (2022). The Economic Reconstruction of Belarus: Next 

Steps after a Democratic Transition (EP/EXPO/AFET/FWC/2019-01/Lot1/R/03). European Parliament. Direc-

torate General for External Policies. 

International Monetary Fund. (2013). Staff Guidance Note for Public Debt Sustainability Analysis in Market-Ac-

cess Countries. Policy Papers, 2013(040). 

Juillard, M. (1996). Dynare: A Program for the Resolution and Simulation of Dynamic Models with Forward Vari-

ables [Working Paper]. CEPREMAP.

Kilian, L., & Murphy, D. (2014). The Role of Inventories and Speculative Trading in the Global Market for Crude 

Oil. Journal of Applied Econometrics, 29(3), 454–478.

Kruk, D. (2018). Economic Growth in Belarus: What Lies Beneath the Stylized Facts. Journal of the Belarusian 

State University. Economics, (1), 132–144.

Kruk, D., & Bornukova, K. (2013). Belarusian Economic Growth Decomposition (No. 24; BEROC Working Paper 

Series). Belarusian Economic Research and Outreach Center (BEROC). 

Kruk, D., & Panasevich, V. (2023). Industrial Linkages in the Belarusian Economy and their Role in the Macroeco-

nomic Landscape (in Russian) (No. 86; BEROC Working Paper Series, p. 44). BEROC. 

Loayza, N. V., & Pennings, S. M. (Eds.). (2022). The Long-Term Growth Model: Fundamentals, Extensions, and 

Applications. World Bank Group. 

Mæhle, N., Hlédik, T., Pranovich, M., Selander, C., & Pranovich, M. (2021). Taking Stock of IMF Capacity Develop-

ment on Monetary Policy Forecasting and Policy Analysis Systems. Departmental Papers, 2021(026).

Pavel, F., & Tochitskaya, I. (2004). The Economic Impact of Belarus’ Accession to the WTO: A Quantitative As-

sessment (PP/14/04; IPM Research Center Policy Paper). IPM Research Center.

Plante, M. (2014). The Long-Run Macroeconomic Impacts of Fuel Subsidy Reform. Energy Economics, 42, 40–

50.

Roeger, W., Varga, J., Veld, J. in ’t, & Vogel, L. (2019). A Model-Based Assessment of the Distributional Impact of 

Structural Reforms. European Economy - Discussion Papers, Article 091. 

Sala-i-Martin, X. X. (1996). The Classical Approach to Convergence Analysis. The Economic Journal, 106(437), 

1019–1036. 

Schmitt-Grohe, S., & Uribe, M. (2003). Closing Small Open Economy Models. Journal of International Economics, 

61(1), 163–185.

Shobande, O., Uddin, G., & Ashogbon, F. (2020). General equilibrium modelling: The state of the art. MPRA Paper, 



516. References

Article 105081. 

Smets, F., & Wouters, R. (2007). Shocks and Frictions in US Business Cycles: A Bayesian DSGE Approach. 

American Economic Review, 97(3), 586–606. 

Tarr, D. G. (Ed.). (2020). Impact Assessment of a Potential Free Trade Agreement (FTA) between Ukraine and 

Turkey.

Varga, J., & Veld, J. in ’t. (2014). The Potential Growth Impact of Structural Reforms in the EU: A Benchmarking 

Exercise. European Economy - Economic Papers 2008 - 2015, Article 541.

World Bank. (2025). The Long Term Growth Model—World Bank Group [Text/HTML]. World Bank. https://www.

worldbank.org/en/research/brief/LTGM



52 MODELLING TOOLS FOR STUDYING THE CASE OF BELARUSIAN EUROPEAN INTEGRATION


