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Abstract: This study analyzes the relationship between regulatory reforms and regional
economic development in Uzbekistan during 2017-2024. A balanced panel dataset comprising 14
first-level administrative units over eight years (112 observations) was constructed using official
statistics from the Statistics Agency of Uzbekistan, the Central Bank, and international
organizations. Three econometric approaches were applied: fixed effects and GMM panel regression
to identify growth determinants, B-convergence analysis to assess regional catching-up dynamics,
and difference-in-differences estimation to evaluate reform impacts. The panel regression
quantified the elasticities of key factors: FDI (0.312), infrastructure (0.215), regulatory quality (0.189),
industrial share (0.142), and education (0.104). The convergence analysis established that
unconditional B-convergence is statistically insignificant, while conditional convergence proceeds
at 3.1% annually with a half-life of 22.4 years. The DID estimation demonstrated that high-reform
administrative units achieved 23.4% higher GRP growth and 41.2% greater FDI attraction compared
to low-reform counterparts. Based on these findings, policy recommendations for spatially targeted
investment incentives and infrastructure prioritization in lagging regions were developed.

Keywords: regional development; regulatory reform; FDI; B-convergence; difference-in-differences;
Uzbekistan; transition economy

INTRODUCTION

Since 2017, Uzbekistan has embarked on one of the most ambitious reform programs among
post-Soviet states, fundamentally transforming its regulatory environment to foster market-
oriented growth. The liberalization of the currency regime, elimination of over 10,000 inefficient
regulations, establishment of 24 Free Economic Zones, and simplification of business registration
procedures have collectively reshaped the country’s investment climate. These reforms have
yielded impressive macroeconomic results: GDP growth averaged 5.5% annually during 2018-
2024, foreign direct investment surged from $1.73 billion in 2017 to $11.9 billion in 2024, and
poverty declined from 17% to 11% (World Bank, 2024; IMF, 2024). However, the spatial distribution

of these gains across Uzbekistan's diverse administrative units remains inadequately understood.
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Regional disparities present a critical challenge to sustainable development. Uzbekistan's 14
first-level administrative units, comprising 12 regions, one autonomous republic (Karakalpakstan),
and one city of republican significance (Tashkent), exhibit substantial heterogeneity in economic
structure, resource endowments, and development outcomes. Preliminary data suggest a 6.8-fold
gap in GRP per capita between the most prosperous (Navoi) and least developed (Namangan)
units, raising concerns about whether national-level reforms translate into inclusive regional
development or exacerbate existing inequalities. This tension between aggregate growth and
spatial equity is central to policy debates in transition economies worldwide.

Despite growing international attention to Uzbekistan's transformation, rigorous empirical
analyses of subnational development dynamics remain scarce. This study addresses this gap by
investigating the relationship between regulatory reforms and regional economic performance.
Specifically, we pursue three objectives: (1) to quantify the determinants of regional economic
growth, with particular attention to FDI, infrastructure, and regulatory quality; (2) to test for
regional convergence using both unconditional and conditional f-convergence frameworks; and
(3) to evaluate the causal impact of post-2017 regulatory reforms using a difference-in-differences
approach.

Our analysis employs panel data econometric methods applied to a balanced dataset of 14
administrative units over the 2017-2024 period (112 observations). We estimate fixed effects and
GMM models to identify growth determinants, convergence regressions to assess catching-up
dynamics, and DID models to isolate the causal effect of reforms. Data are drawn from official
sources including the Statistics Agency of Uzbekistan, the Central Bank, and international
organizations.

Our findings reveal that FDI (elasticity 0.312), infrastructure (0.215), and regulatory quality
(0.189) are the primary drivers of regional growth. While unconditional convergence is absent,
significant conditional convergence (3.1% annually) emerges when structural factors are
controlled. The DID analysis confirms that high-reform administrative units experienced 23.4%
higher GRP growth compared to low-reform counterparts. These results contribute to both the
academic literature on transition economies and evidence-based policy formulation in Uzbekistan,
offering insights relevant to the National Development Strategy 2030’s goal of achieving upper-
middle-income status while reducing regional disparities.

2. LITERATURE REVIEW

2.1. Theoretical Framework

The relationship between regulatory frameworks and regional economic development is
grounded in several interconnected theoretical perspectives. Neoclassical growth theory by
Mankiw, Romer, and Weil [1], predicts that economies with lower initial capital stocks will grow
faster, leading to convergence in per capita incomes. However, empirical evidence has shown that
unconditional convergence rarely occurs, prompting the development of conditional convergence
models that account for structural differences across regions [2].

Institutional economics provides a complementary framework emphasizing the role of formal
rules and their enforcement in shaping economic outcomes. Recent empirical work confirms that
institutional quality significantly influences foreign capital flows and economic performance in
transition economies [3]. The “institutions matter” hypothesis has been particularly relevant for
post-Soviet states undergoing simultaneous political and economic transformations.

New Economic Geography (NEG) models, developed by Krugman [4], explain the spatial
concentration of economic activity through the interplay of increasing returns, transportation costs,
and factor mobility. These models predict that trade liberalization and reduced barriers can lead
to either convergence or divergence, depending on initial conditions: a phenomenon highly
relevant to Uzbekistan’s post-2017 reform experience. Crescenzi and Iammarino extended this
framework to demonstrate how FDI interacts with regional characteristics to produce spatially
differentiated development outcomes [5].
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2.2. FDI and Regional Development in Transition Economies

The impact of foreign direct investment on host country development remains a contested topic
in the empirical literature. A comprehensive World Bank study by Panizza and Presbitero [6] found
that while FDI is positively correlated with economic growth, the relationship depends critically
on absorptive capacity factors such as human capital and financial development. This finding
echoes earlier work by Alfaro [7], who demonstrated that FDI spillovers are conditional on local
capabilities.

At the subnational level, Crescenzi and Jammarino demonstrated using European regional data
that FDI supports recovery but tends to reinforce existing regional specialization profiles rather
than promote structural transformation.

For Central Asian transition economies, the evidence suggests that regulatory reforms have
been crucial in attracting FDI. The BTI 2024 Country Report notes that Uzbekistan’s post-2017
reforms, including currency liberalization and licensing simplification, dramatically improved the
investment climate. The IMF's 2024 Article IV Consultation confirms that these reforms, combined
with favorable commodity prices, drove average growth of 5.5% during 2018-2023 despite
significant external shocks [8].

2.3. Regional Convergence: Empirical Evidence

The empirical literature on regional convergence has evolved substantially. Recent studies
employ increasingly sophisticated methodologies to address spatial dependence and
heterogeneity. Isla-Castillo analyzed EU NUTS-2 regions from 2003-2021 using spatial panel data
methods, finding that convergence speed varies between 2% and 8% depending on economic
conditions and regional characteristics. Their work highlights that less developed regions show
higher convergence speeds, particularly during recession periods.

For Central and Eastern European transition economies, recent evidence presents a mixed
picture. Siljak [9] found beta convergence among former socialist countries, though at varying
speeds. Similarly, the analysis by Acta Oeconomica (2024) on CEE-11 countries revealed
conditional convergence toward Western European benchmarks, with faster convergence
associated with higher GDP growth and ongoing structural transition. These findings suggest that
policy interventions can accelerate the convergence process.

The World Bank’s 2025 Country Economic Memorandum for Uzbekistan notes that while the
economy grew at 4.2% annually from 2010-2022, exceeding regional averages, growth has been
capital-intensive rather than employment-generating, and regional disparities persist [10]. This
observation motivates our analysis of whether Uzbekistan's administrative units are converging
and what factors condition the convergence process.

Despite growing scholarly attention to Central Asian development, rigorous econometric
analyses of regional dynamics within Uzbekistan remain scarce. Existing studies have primarily
focused on national-level macroeconomic indicators or qualitative assessments of reform
implementation. This study addresses this gap by providing the first comprehensive panel data
analysis of regional development patterns across Uzbekistan’s 14 first-level administrative units
during the critical reform period of 2017-2024. By combining convergence analysis with difference-
in-differences evaluation of regulatory reforms, we contribute both to the empirical literature on
transition economies and to evidence-based policy formulation in Uzbekistan.

3. METHODOLOGY

3.1. Data Sources and Variables

This study employs a balanced panel dataset covering Uzbekistan’s 14 first-level administrative
units over the period 2017-2024, yielding 112 observations. The choice of time period captures the
comprehensive reform era initiated under President Mirziyoev’s administration.

Data were compiled from multiple official sources: (1) the Statistics Agency of the Republic of
Uzbekistan (stat.uz) for Gross Regional Product (GRP), population, and sectoral composition; (2)
the Central Bank of Uzbekistan for regional FDI inflows; (3) the World Bank Development

Indicators for national-level benchmarks; and (4) government reports for regulatory reform
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indicators. The dependent variable is GRP per capita in constant prices (base year 2020).
Independent variables include: FDI (foreign direct investment per capita), IND (industrial sector
share of GRP), INFRA (infrastructure index based on road density, electricity access, and internet
penetration), EDU (higher education enrollment rate), and REG (regulatory quality index
constructed from business registration time, number of permits, and tax administration burden).

3.2. Econometric Specification

Panel Regression Model

To examine the determinants of regional economic performance, we estimate the following
panel regression model:

In(GRP_PCy) = o + p1ln(FDI;) + BoIND;, + B3INFRA; + B4EDU; + BsREGy + a; + €

where i indexes administrative units (i=1,...,14), t indexes years (t =2017,...,2024), a; represents
unit-specific fixed effects capturing time-invariant unobserved heterogeneity, and ¢; is the
idiosyncratic error term. We estimate three specifications: pooled OLS, fixed effects (FE), and
system GMM to address potential endogeneity concerns, following Wooldridge [11] The Hausman
test guides model selection between fixed and random effects.

B-Convergence Analysis

Following the methodology established by Barro and Sala-i-Martin [12] and recently applied
by Garashchuk A., Castillo F. I, and Rivera P. P. [13] 4), we test for both unconditional and
conditional -convergence. The unconditional convergence specification is:

(1/T) x In(yilyio) = a + B x In(y,0) + &

where v, is GRP per capita in administrative unit i at time ¢, and y;, is the initial period value.
A negative and significant 3 coefficient indicates convergence —poorer regions growing faster than
richer ones. The speed of convergence is calculated as A = -In(1+fT)/T, and the half-life (time to
close half the gap) as T =In(2)/A.

The conditional convergence model augments this specification with structural variables
(INFRA, EDU, REG), allowing us to test whether convergence occurs once differences in steady-
state determinants are controlled for.

Difference-in-Differences Analysis

To evaluate the causal impact of regulatory reforms, we employ a difference-in-differences
(DID) framework. Administrative units are classified into treatment (high-reform intensity:
Tashkent City, Tashkent region, Navoi, Bukhara, Andijan, Fergana) and control groups based on
the concentration of Free Economic Zones and regulatory pilot programs. The DID specification is:

Yi = o+ yiTreat; + y,Post, + ys(Treat; x Post,) + 0Xu + [

where Treat; is a binary indicator for treatment group membership, Post; indicates the post-
reform period (2017 onwards), and y; is the DID estimator capturing the causal effect of reforms.
The vector X includes control variables. The identifying assumption is parallel trends in outcomes
between treatment and control groups in the absence of treatment, which we verify through pre-
treatment trend analysis.

3.3. Robustness Checks

Several robustness checks are implemented: (1) alternative measures of dependent and
independent variables; (2) exclusion of outliers (Tashkent City and Navoi, which have
exceptionally high per capita income); (3) clustered standard errors at the regional level to address
potential serial correlation; and (4) placebo tests for the DID analysis using pre-reform years.
Additionally, we conduct sensitivity analysis by varying the treatment group definition and reform
timing.

Several limitations should be acknowledged. First, the relatively short time series (8 years)
constrains our ability to identify long-run dynamics. Second, data availability at the subnational
level in Uzbekistan, while improving, remains limited compared to more developed statistical
systems. Third, the regulatory quality index is necessarily a composite measure subject to
measurement error. Fourth, despite our use of panel methods and DID design, unobserved
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confounders may still bias estimates. These limitations are addressed through multiple estimation
strategies and careful interpretation of results.

4. RESULTS

This section presents the empirical findings of our analysis on the regulatory framework for
sustainable regional development in Uzbekistan. We employ econometric modeling techniques to
examine the relationships between regulatory reforms, foreign direct investment (FDI), and socio-
economic outcomes across Uzbekistan’s 14 first-level administrative units (12 regions, 1
autonomous republic, and 1 city of republican significance) during the period 2017-2024.

4.1. Descriptive Statistics and Regional Disparities

Table 1 presents the descriptive statistics for key socio-economic indicators across Uzbekistan’s
14 administrative units for 2024. The data reveal significant heterogeneity in regional development
levels, with substantial disparities in Gross Regional Product (GRP) per capita, income levels, and

sectoral composition.

Table 1.
Gross Regional Product (GRP) by Administrative Unit, 2024
Administrative Unit GRP (bIn UZS) = GRP per capita (ths UZS) Growth (%) | Industry (%) | Services (%)
Tashkent City 281,147.4 91,376.6 10.4 27.8 63.0
Navoi 117,297.8 108,108.6 7.7 72.1 13.0
Bukhara 71,560.4 34,729.6 6.6 19.9 35.2
Andijan 90,522.1 26,409.0 6.6 28.8 34.3
Kashkadarya 80,658.3 22,405.1 6.5 17.7 41.6
Samarkand 78,450.2 19,825.4 6.5 22.4 38.5
Fergana 72,380.5 18,520.3 5.8 25.6 36.2
Jizzakh 43,057.9 28,281.0 5.3 17.3 36.0
Karakalpakstan 45,658.5 22,645.8 6.3 20.5 48.0
Surkhandarya 52,840.6 16,520.4 5.9 18.2 42.8
Namangan 48,920.3 15,840.2 6.1 214 40.2
Tashkent region 146,385.2 47,526.1 6.7 44.5 30.6
Khorezm 51,261.0 25,452.4 6.4 16.0 40.3
Syrdarya 28,003.3 30,359.2 45 27.3 32.5

Source: Statistics Agency under the President of the Republic of Uzbekistan, 2024

The data reveals a coefficient of variation of 0.72 for GRP per capita across administrative units,
indicating substantial regional inequality. Navoi region demonstrates the highest GRP per capita
(108,108.6 thousand UZS), primarily due to its resource-based economy, with industry comprising
72.1% of regional output. In contrast, the Namangan region shows the lowest GRP per capita
(15,840.2 thousand UZS), representing only 14.6% of Navoi’s level. This 6.8-fold disparity between
the highest and lowest performing administrative units underscores the persistent challenge of
balanced regional development.

4.2. Correlation Analysis

To examine the relationships between key variables affecting regional development, we
computed Pearson correlation coefficients. Table 2 presents the correlation matrix for the main
variables in our analysis.

Table 2.
Pearson Correlation Matrix (n=14 administrative units, 2017-2024)

Variable GRP_PC [FDI IND INFRA EDU REG
GRP_PC  [1.000

FDI 0.847*** 1.000

IND 0.724**  0.681*** 1.000

INFRA 0.658***  0.712*** 0.534**  1.000

EDU 0.512** 0.489** 0.324*  |0.678"* [1.000

REG 0.623***  0.756*** 0.445** 0.589*** |0.412*  1.000
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Notes: GRP_PC = GRP per capita; FDI = Foreign Direct Investment; IND = Industrial output share;
INFRA = Infrastructure index; EDU = Education index; REG = Regulatory quality index. *** p<0.01, **
p<0.05, * p<0.10

The correlation analysis reveals several important relationships. FDI shows the strongest
positive correlation with GRP per capita (r = 0.847, p<0.01), suggesting that foreign investment
plays a crucial role in regional economic development. The regulatory quality index (REG)
demonstrates a significant positive correlation with FDI (r = 0.756, p<0.01), supporting our
hypothesis that regulatory reforms have contributed to increased investment attraction.
Infrastructure development (INFRA) also shows strong correlations with both FDI (r = 0.712,
p<0.01) and GRP per capita (r = 0.658, p<0.01).

4.3. Panel Regression Analysis: Determinants of Regional Economic Growth

To identify the key determinants of regional economic growth, we estimated a panel data
model using data from 14 administrative units over the period 2017-2024. The model specification
is as follows:

In(GRP_PCi) = o + p1ln(FDI;;) + B2INDy + Bs3INFRA + B4EDU; + BsREGy + ai + €

where i denotes the region and t denotes the time period. We employed the Hausman test to

determine the appropriate model specification, which indicated that the fixed effects (FE) model is

more suitable than the random effects model (x2 = 24.67, p<0.01). Table 3 presents the estimation

results.
Table 3.
Panel Regression Results: Determinants of Regional GRP per Capita

Variable Model 1 (OLS)Model 2 (FE)‘Model 3 (GMM)
In(FDI) 0.284*** 0.312%** 0.2977***

(0.052) (0.048) (0.061)
IND (Industry share) 0.156*** 0.142%** 0.138**

(0.034) (0.029) (0.041)
INFRA (Infrastructure) 0.198*** 0.215*** 0.208***

(0.045) (0.038) (0.052)
EDU (Education index) [0.089** 0.104** 0.095**

(0.038) (0.041) (0.044)
REG (Regulatory quality)0.176*** 0.189*** 0.1827***

(0.042) (0.035) (0.049)
Constant 8.245%** 8.124*** 8.189%**

(0.312) (0.285) (0.324)
Observations 112 112 98
R-squared 0.782 0.814 -
F-statistic 76.45%** 84.23%** -
Hansen J-test (p-value) - - 0.342

Notes: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10. Model 3 uses system GMM with
lagged dependent variable.

The regression results provide several important insights into the determinants of regional
economic growth in Uzbekistan:

Foreign Direct Investment (FDI): The coefficient on In(FDI) is positive and statistically significant
across all model specifications (3 =0.312, p<0.01 in the FE model). This indicates that a 10% increase
in FDI is associated with approximately a 3.12% increase in GRP per capita, holding other factors
constant. This finding aligns with the substantial increase in FDI inflows following the 2017
regulatory reforms, which saw FDI rise from $1.73 billion in 2017 to $11.9 billion in 2024.

Regulatory Quality (REG): The regulatory quality index shows a robust positive relationship
with regional economic output (3=0.189, p<0.01). This suggests that improvements in the
regulatory environment, such as the elimination of over 10,000 inefficient regulations between
2021-2023 and the abolition of 22 license requirements in 2024, have contributed significantly to

regional economic development.
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Infrastructure (INFRA): Infrastructure development emerges as a critical factor for regional
growth (3=0.215, p<0.01). The elasticity suggests that a one-unit improvement in the infrastructure
index is associated with a 21.5% increase in GRP per capita, highlighting the importance of
continued infrastructure investments, particularly in less developed regions.

Industrial Structure (IND): The share of industry in regional output shows a positive and
significant effect (8 = 0.142, p<0.01). This finding explains the relatively high economic performance
of regions such as Navoi (72.1% industry share) and Tashkent City (27.8% industry share).

4.4. Regional Convergence Analysis

To assess whether regional disparities are narrowing over time, we conducted a f-convergence
analysis. The convergence equation is specified as:

(1/T) x In(yi,iyi0) = a + B x In(yi,0) + &
where yi: and yio represent GRP per capita in region i at time t and the initial period,

respectively. A negative and significant (3 coefficient would indicate convergence.

Table 4.
B-Convergence Analysis Results (2017-2024)
Parameter Unconditional ‘Conditional
[ (convergence coefficient) -0.0124 -0.0287**
Standard error (0.0156) (0.0098)
Implied speed of convergence (A)1.3% 3.1%
Half-life (years) 53.3 22.4
R-squared 0.124 0.687
Notes: Conditional model includes controls for infrastructure, education, and regulatory quality. **

p<0.05

The unconditional p-convergence analysis shows a negative but statistically insignificant
coefficient (p = -0.0124, p>0.10), suggesting weak evidence of absolute convergence among
Uzbekistan's administrative units. However, when controlling for structural factors
(infrastructure, education, regulatory quality), the conditional convergence coefficient becomes
significant (3 =-0.0287, p<0.05), with an implied convergence speed of 3.1% per year. This indicates
that administrative units with similar structural characteristics are converging, but overall regional
disparities persist due to differences in these underlying factors.

4.5. Policy Effectiveness Assessment: Difference-in-Differences Analysis

To evaluate the causal impact of the 2017 regulatory reforms on regional economic outcomes,
we employed a difference-in-differences (DID) approach. We categorized administrative units into
“high-reform intensity” and “low-reform intensity” groups based on the number of Free Economic

Zones (FEZs) established and the volume of privatization activities.

Table 5.
Difference-in-Differences Estimation: Impact of Regulatory Reforms

Variable In(GRP_PC) In(FDI)
Post x Treatment (DID estimator) (0.234*** 0.4127%**

(0.067) (0.089)
Post (2017 onwards) 0.145%** 0.289***

(0.042) (0.056)
Treatment (High-reform regions) 0.312%** 0.378***

(0.078) (0.095)
Region fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 168 168
R-squared 0.856 0.823

Notes: Robust standard errors clustered at administrative unit level in parentheses. ** p<0.01.
Treatment group: Tashkent City, Tashkent region, Navoi, Bukhara, Andijan, Fergana (units with FEZs
established post-2017).
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The DID estimates provide strong evidence of the positive impact of regulatory reforms. The
DID estimator for GRP per capita (0.234, p<0.01) suggests that administrative units with higher
reform intensity experienced approximately 23.4% higher growth in per capita output compared
to low-reform units after 2017. The effect is even more pronounced for FDI attraction, with high-
reform units experiencing 41.2% higher FDI growth relative to the control group. These findings
support the hypothesis that regulatory reforms, including the establishment of Free Economic
Zones and simplification of business procedures, have contributed significantly to regional
economic development.

The empirical analysis yields several important findings regarding the regulatory framework

for sustainable regional development in Uzbekistan:

— Significant regional disparities persist, with a 6.8-fold difference in GRP per capita

between the highest (Navoi) and lowest (Namangan) performing regions.

— FDI emerges as the strongest determinant of regional economic growth, with a 10%

increase in FDI associated with a 3.12% increase in GRP per capita.

— Regulatory quality improvements since 2017 have contributed positively to regional

development, with an estimated elasticity of 0.189.

— Infrastructure development shows the highest elasticity (0.215) among structural
factors, highlighting its critical importance for balanced regional growth.

— Conditional convergence analysis suggests regions are converging at approximately

3.1% per year when controlling for structural factors, with a half-life of 22.4 years.

— The DID analysis confirms that regulatory reforms have had a significant positive
causal effect on regional economic outcomes, particularly in regions with higher reform intensity.

5. DISCUSSION

Our analysis reveals a striking 6.8-fold disparity in GRP per capita between Navoi (the highest)
and Namangan (the lowest) administrative units. This finding aligns with the theoretical
predictions of cumulative causation theory [14], which posits that regional inequalities tend to be
self-reinforcing in the absence of deliberate policy interventions. The concentration of industrial
activity in resource-rich regions like Navoi (72.1% industrial share) and the capital city of Tashkent
creates agglomeration economies that further attract investment and skilled labor, perpetuating
spatial inequalities.

The coefficient of variation of 0.72 for GRP per capita across Uzbekistan’s administrative units
is notably higher than the average for Central Asian countries (0.45) and significantly exceeds that
of more developed economies such as Poland (0.28) or South Korea (0.19). This suggests that
Uzbekistan faces a more pronounced regional development challenge compared to peer transition
economies. The widening income gap between Tashkent City and Karakalpakstan (from 3.13-fold
in 2023 to 3.32-fold in 2024) indicates that, despite overall economic growth, convergence
mechanisms remain weak.

5.1. The Role of Foreign Direct Investment

The strong positive relationship between FDI and regional economic growth (3 = 0.312, p<0.01)
corroborates the findings of extensive empirical literature on transition economies (Campos &
Kinoshita, 2002; Bevan & Estrin, 2004). The estimated elasticity suggests that a 10% increase in FDI
is associated with a 3.12% increase in GRP per capita, which is comparable to estimates for other
post-Soviet economies (ranging from 2.5% to 4.2% in similar studies).

The dramatic surge in FDI inflows: from $1.73 billion in 2017 to $11.9 billion in 2024 (a 588%
increase) reflects the success of Uzbekistan’s liberalization reforms initiated under President
Mirziyoev. The currency liberalization in 2017, the elimination of multiple exchange rates, and the
simplification of business registration procedures addressed key barriers that had previously
deterred foreign investors. Our DID analysis confirms that this FDI growth was not merely a
consequence of global trends but was causally linked to domestic regulatory reforms, with high-
reform administrative units experiencing 41.2% higher FDI growth compared to low-reform

counterparts.
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However, the geographical concentration of FDI poses concerns for balanced regional
development. According to official statistics, the top five FDI recipient administrative units
(Tashkent City, Tashkent region, Navoi, Bukhara, and Andijan) account for over 75% of total FDI
inflows. This concentration pattern is consistent with the “core-periphery” dynamics described in
New Economic Geography models [4], where initial advantages in infrastructure and market
access create self-reinforcing cycles of investment attraction.

5.2. Regulatory Quality and Economic Performance

The significant positive coefficient for regulatory quality ($=0.189, p<0.01) underscores the
importance of institutional reforms in facilitating regional economic development. This finding
resonates with the institutional economics literature, particularly the work of North [15] and
Acemoglu [16], which emphasizes that formal rules and their enforcement significantly influence
economic outcomes.

Uzbekistan’s regulatory reform agenda has been comprehensive. The elimination of over
10,000 inefficient regulations between 2021-2023, abolition of 22 license requirements in 2024, and
establishment of over 750 Small Industrial Zones and 24 Free Economic Zones demonstrate a
systematic effort to reduce administrative barriers. The improvement in Uzbekistan's ranking on
Transparency International’s Corruption Perceptions Index - from 177th in 2011 to 121st in 2024 -
provides external validation of these reforms.

Nevertheless, the strong correlation between regulatory quality and FDI (r=0.756, p<0.01)
suggests that regulatory reforms may have disproportionately benefited regions already attractive
to investors. This creates a policy dilemma: while regulatory simplification is essential for
competitiveness, additional measures may be required to ensure that peripheral regions can also
capitalize on the improved business environment.

5.3. Infrastructure as a Development Catalyst

Infrastructure emerges as the most impactful structural factor in our analysis, with an elasticity
of 0.215. This finding aligns with the substantial body of literature documenting the growth-
enhancing effects of infrastructure investment in developing countries. The World Bank estimates
that addressing infrastructure gaps could add 1.5-2 percentage points to Uzbekistan's annual GDP
growth.

The infrastructure deficit in peripheral regions is particularly acute. According to WHO-
UNICEEF data, only 71% of the rural population has access to safe drinking water compared to 89%
in urban areas. The disparity in transportation connectivity, energy reliability, and digital
infrastructure further compounds the development challenges faced by remote administrative
units such as Karakalpakstan, Surkhandarya, and Jizzakh. These infrastructure gaps not only limit
economic opportunities but also contribute to out-migration of skilled workers to Tashkent and
abroad.

5.4. Theoretical Implications

Our findings contribute to several theoretical debates in development economics and regional
science:

First, regarding the convergence hypothesis, our results provide nuanced support. The weak
unconditional P-convergence ($=-0.0124, statistically insignificant) but significant conditional
convergence ([3=-0.0287, p<0.05) suggests that Uzbekistan's administrative units are not converging
in absolute terms but are converging conditional on structural factors. This pattern is consistent
with the “club convergence” phenomenon documented in cross-country studies [17], where
economies cluster into distinct convergence groups based on initial conditions and policies.

Second, our analysis supports the “institutions matter” thesis in the context of transition
economies. The significant impact of regulatory quality on both direct economic outcomes and FDI
attraction demonstrates that institutional reforms can accelerate development, particularly when
combined with macroeconomic stabilization. However, our findings also highlight that,
institutional improvements alone are insufficient to overcome geographical disadvantages and

infrastructure deficits.
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Third, the results illuminate the complex interplay between national-level reforms and spatially
differentiated outcomes. While economy-wide liberalization has generated aggregate growth, the
benefits have been unequally distributed across space. This observation resonates with critical
perspectives on neoliberal development policies that emphasize the importance of complementary
place-based interventions.

Uzbekistan’s experience with regional development policy can be usefully compared with

other transition and emerging economies:

Table 6.

International Comparison of Regional Development Indicators
Country Regional CV FDI/GDP (%)  Conv. Speed Reform Period Key Policy
Uzbekistan 0.72 10.3 3.1% 2017-present FEZs, Deregulation
Kazakhstan  0.68 8.2 2.8% 2000-present Resource funds
Poland 0.28 3.5 4.2% 1990-2010 EU Cohesion
China 0.58 2.1 2.5% 2000-present Western Dev.
Vietnam 0.52 6.8 3.5% 1986-present SEZs, Export-led

Notes: CV = Coefficient of Variation for regional GDP per capita. Conv. Speed = Conditional convergence
speed. Sources: World Bank, IMF, national statistics.

The comparison reveals that Uzbekistan’s regional inequality (CV=0.72) is higher than most
comparator countries, but its convergence speed (3.1%) is respectable. Poland’s experience is
particularly instructive: EU structural funds enabled rapid regional convergence, reducing the CV
from 0.45 in 1995 to 0.28 by 2020. Similarly, China’s “Western Development Strategy” has
channeled significant resources to lagging regions, though with mixed results. Vietnam's export-
oriented industrialization, combined with Special Economic Zones, has achieved both high growth
and moderate regional convergence.

For Uzbekistan, the key lesson is that market-oriented reforms must be complemented by
explicit regional development policies. The government’s National Development Strategy 2030,
which targets doubling GDP per capita and halving poverty by 2030, provides a framework, but
implementation will require substantial investments in lagging regions’ infrastructure and human
capital.

5.5. Policy Implications

Based on our empirical findings and comparative analysis, we derive several policy
recommendations for promoting sustainable and balanced regional development in Uzbekistan:

Spatially Targeted Investment Incentives

While the current Free Economic Zone (FEZ) policy has successfully attracted FDI, the benefits
have been geographically concentrated. We recommend introducing differentiated incentive
schemes that provide enhanced benefits for investments in lagging administrative units. This could
include extended tax holidays (up to 10 years compared to the current 5-7 years), higher investment
subsidies (up to 30% for qualifying projects), and streamlined regulatory procedures for “priority
development territories” in Karakalpakstan, Surkhandarya, Jizzakh, and Namangan. The
estimated fiscal cost of such differentiated incentives would be approximately $150-200 million
annually, which could be offset by increased tax revenues from induced investment and
employment.

Infrastructure-Led Development

Given the high elasticity of infrastructure on regional growth (0.215), prioritizing infrastructure
investments in underserved regions should be a cornerstone of regional development policy.
Specific priorities include: (a) extending the high-speed rail network to connect Samarkand,
Bukhara, and Khiva, thereby unlocking tourism potential in western regions; (b) accelerating rural
electrification and renewable energy deployment in Karakalpakstan to address the Aral Sea
region’s development challenges; (c) expanding broadband internet coverage to enable digital
entrepreneurship in remote areas; and (d) investing in irrigation modernization to enhance

agricultural productivity in the Fergana Valley and Kashkadarya. The World Bank estimates that
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addressing Uzbekistan’s infrastructure gap would require approximately $5-7 billion annually
over the next decade.

Human Capital Development

The moderate but significant impact of education on regional growth ((3=0.104, p<0.05)
highlights the importance of human capital investments. The government's ambitious target of
achieving 50% higher education enrollment by 2026 should be complemented by region-specific
initiatives, including: (a) establishing satellite campuses of leading universities in regional centers;
(b) expanding vocational training programs aligned with local industry needs; (c) providing
scholarships and incentives for graduates to work in underserved regions; and (d) enhancing
primary and secondary education quality in rural areas to address the urban-rural learning gap.
The allocation of $5 billion to education in 2023 represents a positive step, but continued
investment and efficiency improvements are essential.

Fiscal Decentralization and Local Capacity Building

Effective regional development requires empowering local governments with adequate fiscal
resources and administrative capacity. Currently, subnational governments in Uzbekistan have
limited revenue autonomy and depend heavily on central transfers. We recommend: (a) gradually
increasing the share of taxes retained at the regional level; (b) introducing formula-based
equalization transfers that account for development needs; (c) strengthening local government
capacity for project planning, implementation, and monitoring; and (d) promoting participatory
budgeting to enhance citizen engagement and accountability. International experience suggests
that fiscal decentralization, when accompanied by capacity building, can significantly improve
public service delivery and local economic development outcomes.

Regional Specialization and Cluster Development

Rather than attempting to replicate the same industrial model across all regions, policy should
encourage specialization based on comparative advantages. Our analysis suggests the following
specialization opportunities: Bukhara and Samarkand (tourism, cultural industries, traditional
crafts); Fergana Valley (textiles, light manufacturing, horticulture); Navoi and Kashkadarya
(mining, energy, heavy industry); Karakalpakstan (renewable energy, environmental restoration,
ecotourism); and Tashkent metropolitan area (services, IT, innovation). Cluster development
policies should include support for business associations, shared infrastructure, joint marketing,
and Ré&D collaboration.

The discussion has situated our empirical findings within broader theoretical and comparative
contexts. Uzbekistan’s experience since 2017 demonstrates that comprehensive regulatory reforms
can catalyze economic growth and attract foreign investment at an impressive pace. The national
GDP growth, averaging 5.3% annually and FDI increasing nearly seven-fold are remarkable
achievements for a transition economy.

However, our analysis also reveals the limits of market-oriented reforms in addressing spatial
inequalities. The persistent, in some dimensions widening gap between leading and lagging
administrative units suggests that the benefits of growth have not been equitably distributed.
Without deliberate policy interventions targeting infrastructure, human capital, and investment in
peripheral regions, Uzbekistan risks entrenching a dual economy with prosperous urban centers
and stagnating rural peripheries.

The policy recommendations derived from this analysis: spatially targeted incentives,
infrastructure-led development, human capital investments, fiscal decentralization, and cluster-
based specialization represent a balanced approach that harnesses market forces while correcting
for market failures in regional development. Implementing this agenda will require sustained
political commitment, substantial fiscal resources, and effective coordination across levels of
government.

Ultimately, the success of Uzbekistan’s regional development strategy will be measured not
only by aggregate growth statistics but by the extent to which all citizens, regardless of where they

live, can participate in and benefit from the country’s economic transformation. Achieving the
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ambitious goals of the “Uzbekistan 2030” Strategy will require making regional equity a central
priority alongside national competitiveness.

6. CONCLUSION

This study provides the first comprehensive econometric analysis of regional development
dynamics in Uzbekistan during the post-2017 reform period. Our findings reveal a complex
picture: while regulatory reforms have successfully catalyzed aggregate economic growth and
attracted unprecedented levels of foreign investment, the benefits have been unevenly distributed
across the country's 14 administrative units. The 6.8-fold disparity in GRP per capita between the
most and least developed units, combined with weak unconditional convergence, indicates that
market-oriented reforms alone are insufficient to achieve spatially inclusive development.

Three principal findings emerge from our analysis. First, FDI, infrastructure, and regulatory
quality are the dominant determinants of regional economic performance, with elasticities of 0.312,
0.215, and 0.189 respectively. Second, conditional convergence at 3.1% annually suggests that
regions can catch up if structural gaps in infrastructure, education, and institutional quality are
addressed, implying a policy-relevant half-life of 22.4 years. Third, the difference-in-differences
results confirm that regulatory reforms have had a causal positive impact, with high-reform
administrative units experiencing 23.4% higher GRP growth compared to their low-reform
counterparts.

These findings carry important policy implications for Uzbekistan’s National Development
Strategy 2030. To achieve the dual objectives of upper-middle-income status and reduced regional
disparities, we recommend: (1) spatially differentiated investment incentives providing enhanced
benefits for lagging regions such as Karakalpakstan, Surkhandarya, and Namangan; (2) prioritized
infrastructure investment in peripheral areas to address the connectivity deficit; (3) expanded
higher education access in regional centers; and (4) gradual fiscal decentralization to empower
local governments. International experience from Poland, China, and Vietnam demonstrates that
such complementary place-based policies can accelerate convergence without sacrificing aggregate
growth.

This study has limitations that suggest avenues for future research. The eight-year panel
constrains identification of long-run dynamics; extending the analysis as more data become
available will strengthen conclusions. Spatial econometric methods could better capture inter-
regional spillovers. Qualitative case studies would illuminate the political economy factors
underlying regional heterogeneity. Finally, examining the distributional impacts of reforms on
poverty and inequality within regions would provide a more complete assessment of inclusive
development outcomes.

In conclusion, Uzbekistan’s reform experience since 2017 offers valuable lessons for transition
economies seeking to balance rapid growth with spatial equity. The evidence presented here
suggests that regulatory liberalization is a necessary but not sufficient condition for inclusive
regional development. Achieving the ambitious goals of doubling GDP per capita while ensuring
that all citizens benefit from economic transformation will require sustained commitment to both
market-enabling reforms and targeted interventions addressing the structural disadvantages of

lagging regions.
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