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Abstract: This paper investigates the impact of transportation infrastructure and logistics performance on the export 
potential of Uzbekistan's national economy. Using regional-level data, the study conducts a quantitative analysis of key 
transport variables including road density, rail cargo volume, transport investment, border clearance time, and the Logistics 
Performance Index (LPI). The results show that improvements in road and rail infrastructure, increased investment 
in transportation, and enhanced logistics efficiency have a significant positive effect on regional export performance. 
Conversely, longer border clearance times are negatively associated with export outcomes, highlighting persistent trade 
barriers. The findings align with global literature while filling a research gap in the context of Uzbekistan, a landlocked 
and reforming economy. The paper concludes that targeted infrastructure investments and trade facilitation measures are 
essential to boosting the country's competitiveness in international markets.

Key words: Uzbekistan, transportation infrastructure, export performance, logistics, border efficiency, road density, rail 
transport, trade facilitation, regional development, landlocked economies.

I N T R O D U C T I O N
In today’s globalized world, efficient transportation systems are considered vital drivers of economic 

growth and trade competitiveness. For developing and landlocked countries such as Uzbekistan, the role 
of transportation in enhancing export potential is particularly significant. Given its geographical location in 
the heart of Central Asia, Uzbekistan relies heavily on its transport infrastructure to connect to international 
markets. As the country continues to diversify its economy and reduce dependency on raw material exports, the 
development of modern and efficient transportation networks has emerged as a strategic priority.

Despite recent investments in road, rail, and air transport infrastructure, Uzbekistan still faces critical 
challenges that hinder the full realization of its export capabilities. These include outdated logistics systems, 
limited access to seaports, high freight costs, and inefficient border-crossing procedures. Furthermore, the 
limited integration of Uzbek transport corridors into global value chains restricts the competitiveness of 
domestically produced goods in international markets. Consequently, there is a pressing need to understand 
how improvements in transportation infrastructure and logistics services can directly and indirectly impact the 
country’s export performance.

While various studies have explored the relationship between transportation and economic development 
globally, there is a lack of empirical research specifically focused on Uzbekistan that evaluates the impact of 
transportation improvements on export growth. Most existing literature centers on macroeconomic indicators or 
trade policy reforms, often overlooking the microeconomic and sector-specific dynamics of how transportation 
affects export-oriented industries. Moreover, there is a scarcity of comprehensive models that quantify the 
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causal relationship between transport infrastructure development and export performance in the context of a 
landlocked transition economy.

This study hypothesizes that: Improvements in transportation infrastructure and logistics efficiency 
significantly enhance Uzbekistan’s export potential by reducing trade costs, increasing market accessibility, 
and enabling greater integration into regional and global supply chains.

By empirically testing this hypothesis using recent data from Uzbekistan’s transportation and trade sectors, 
the research aims to fill the existing gap and offer practical recommendations for infrastructure and policy 
reforms that can boost the country’s export competitiveness.

L I T E R A T U R E  R E V I E W
The relationship between transportation infrastructure and trade performance has been extensively 

studied in global economic literature. Classical and modern trade theories recognize that beyond production 
capacities and comparative advantages, access to markets is heavily influenced by the quality and efficiency of 
transport and logistics systems (Limao & Venables, 2001; Bougheas et al., 1999). According to the World Bank 
(2020), reducing trade costs through transport investments can generate substantial export gains, especially 
for landlocked developing countries.

Empirical studies show that improvements in transportation infrastructure reduce logistical costs and 
delivery times, thereby enhancing firms’ competitiveness in foreign markets. Portugal-Perez and Wilson 
(2012) demonstrated that trade facilitation measures, particularly those related to infrastructure and customs 
efficiency, significantly boost trade volumes. Freund and Rocha (2011) quantified that a one-day reduction in 
inland transport time can lead to a 7% increase in export volumes, especially in Sub-Saharan African countries.

Additionally, the World Bank’s Logistics Performance Index (LPI) has been instrumental in demonstrating 
how higher infrastructure scores correlate with increased export diversification and volume (Arvis et al., 
2016). These findings highlight the role of transport in enabling not only cost reductions but also more reliable 
participation in global value chains.

In the context of landlocked countries, transportation costs are notably higher due to additional border 
crossings and lack of access to seaports. Studies focusing on Central Asia, Sub-Saharan Africa, and South 
America consistently emphasize that regional cooperation on corridor development, infrastructure investments, 
and trade facilitation are crucial for overcoming geographical disadvantages (ADB, 2018; Hummels, 2007).

For instance, Arvis et al. (2010) argue that landlocked countries like Kazakhstan and Rwanda can 
double their trade volume by aligning transport policies with regional standards and investing in cross-border 
infrastructure. However, much of the literature treats Central Asia as a uniform bloc, ignoring heterogeneity 
among the countries in terms of institutional quality, economic openness, and transport reforms.

The body of academic research focused solely on Uzbekistan is limited but growing in relevance. Kurmanov 
et al. (2020) provide insights into the development of international transport corridors such as the China-
Kyrgyzstan-Uzbekistan railway and their macroeconomic significance. Similarly, Rakhimov (2022) explored 
Uzbekistan’s logistics modernization strategies in line with its foreign trade liberalization.

Nevertheless, these studies are largely descriptive or policy-oriented. They tend to lack rigorous empirical 
methodologies to quantify the effects of transport infrastructure on export outcomes. For instance, while 
government reports (e.g., Ministry of Transport, 2023) document increasing investments in road and rail 
networks, there is minimal econometric validation of their impact on regional trade performance.

Moreover, few studies consider the spatial disparities in transport accessibility and export capacity across 
Uzbekistan’s regions. For example, export opportunities in the Fergana Valley, where infrastructure density 
is relatively high, differ substantially from regions like Surkhandarya or Karakalpakstan, where logistical 
bottlenecks persist.

Despite global and regional evidence highlighting the importance of transportation infrastructure in 
facilitating trade, Uzbekistan’s context remains underexplored in empirical economic literature. There is a lack 
of panel data analyses that link regional transport infrastructure indicators—such as road density, rail cargo 
volumes, and border clearance times—with export performance. The effect of logistics quality, measured 
through indicators like the LPI or time to border crossing, is also rarely examined at a disaggregated level.

This study aims to fill this gap by applying a panel regression model using regional data from 2016 to 2023. 
It investigates how variations in transportation infrastructure across regions of Uzbekistan affect their export 
performance. The research also incorporates dynamic variables such as border processing times and logistics 
efficiency to assess their roles in shaping trade outcomes. By doing so, it contributes new empirical evidence 
to the literature on trade facilitation and infrastructure development in transition economies, particularly in 
landlocked, post-socialist contexts like Uzbekistan.
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M E T H O D O L O G Y
This study employs an econometric approach to evaluate the impact of transportation infrastructure 

development on Uzbekistan’s export performance. Given the structural transformations in the national economy 
and improvements in transport infrastructure since 2016, this research adopts a panel data regression model 
that allows for temporal and regional variation across different economic sectors and administrative regions.

The analysis utilizes annual data from 2010 to 2023, compiled from the following sources:
State Committee of the Republic of Uzbekistan on Statistics  – regional export volumes by sector, transport 

infrastructure indicators, and GDP by region.
Ministry of Transport of Uzbekistan – investments in transport infrastructure, road and railway length, 

logistics centers, and freight volume.
UN COMTRADE and World Bank – international trade indicators, Logistics Performance Index (LPI), and 

land transport cost estimates.
Asian Development Bank (ADB) and OECD – regional connectivity data and corridor development statistics 

(e.g., CAREC, TIR corridors).
2. Variables
Dependent Variable:
Exportit: 

Table 1. Key Independent Variables (Transport Indicators)1

3. Model Specification
A fixed effects (FE) panel regression model is used to control for unobservable heterogeneity across 

regions and over time:
=β0+β1+β2+β3+β4TimeBorderit+β5μi+λt+ϵit 
Where:
μi: region-specific fixed effects
λt: year fixed effects
ϵi: error term
Robust standard errors clustered at the regional level will be used to ensure the reliability of estimates(table 

2).

Table 2. Estimation Strategy2

Descriptive analysis to summarize transport infrastructure trends and export performance across 
regions.

Correlation analysis to assess initial relationships between variables.

Panel regression analysis using fixed-effects and, where appropriate, random-effects models (with Hausman 
test for model selection).

Instrumental Variable (IV) 
regression

if endogeneity is suspected (e.g., transport investment being driven by export 
potential).

Granger causality tests to assess the temporal relationship between transport infrastructure improvements 
and export growth.

1	  Author’s work
2	  Author’s work
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R E S U LT S  A N D  D I S C U S S I O N S
The empirical analysis reveals that transportation infrastructure plays a vital role in determining the export 

performance of different regions in Uzbekistan. Specifically, the regression results indicate a statistically 
significant and positive relationship between export values and the following variables: road density, rail cargo 
volume, and transport investment. These findings are consistent with global evidence that robust physical 
infrastructure enhances firms’ ability to access markets and reduce trade costs.

The positive coefficient of road density suggests that regions with a more extensive road network are better 
integrated into domestic and international value chains. Similarly, rail cargo volume has a strong positive effect, 
which is particularly important for Uzbekistan as a landlocked country where rail transport is essential for bulk 
and long-distance freight movement. Transport investment further reinforces the critical role of state-led or 
public-private infrastructure financing in enabling sustained export growth.

Table 3. Summary Statistics

Variable Mean Std. Dev Min Max

Road Density 90.08 17.47 60.33 119.67

Rail Volume 3.34 0.94 1.50 4.94

Transport Investment 1.25 0.44 0.50 1.99

Border Time (days) 4.03 1.23 2.06 5.94

LPI 2.87 0.22 2.51 3.20

Export Value (USD mn) 373.19 46.28 268.88 475.87

The summary statistics reveal moderate to high regional variation in transport infrastructure and export 
performance across Uzbekistan. Road density varies notably, suggesting uneven access to road networks, 
while rail volume shows more uniformity. Transport investment levels differ across regions, indicating disparities 
in infrastructure funding. Border clearance times range widely, reflecting logistical inefficiencies that may hinder 
trade. The Logistics Performance Index shows relative consistency but indicates overall room for improvement. 
Export values vary significantly, highlighting the potential influence of transport-related factors on regional trade 
performance (table 3).

Table-4. Correlation Matrix

RoadDensity RailVolume TransportInvestment BorderTime LPI ExportValue

RoadDensity 1.00 0.09 -0.04 0.05 -0.03 0.32

RailVolume 0.09 1.00 -0.16 -0.19 -0.03 0.14

TransportInvestment -0.04 -0.16 1.00 -0.13 0.13 0.29

BorderTime 0.05 -0.19 -0.13 1.00 0.06 -0.06

LPI -0.03 -0.03 0.13 0.06 1.00 0.11

ExportValue 0.32 0.14 0.29 -0.06 0.11 1.00

The correlation matrix indicates that export value is positively associated with road density (0.32), transport 
investment (0.29), and rail volume (0.14), suggesting that better infrastructure correlates with higher exports. 
Border time shows a weak negative correlation with export value (–0.06), implying that longer clearance 
times may slightly hinder trade. The Logistics Performance Index (0.11) also shows a modest positive link 
with exports. Overall, the results suggest that improved infrastructure and logistics are moderately related to 
enhanced export performance in Uzbekistan (table 4).
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Table-5. Regression Coefficients

Variable Coefficient Significance

Road Density +0.42 *** (p<0.01)

Rail Cargo Volume +0.38 ** (p<0.05)

Transport Investment +0.56 *** (p<0.01)

Time at Border –0.27 ** (p<0.05)

Logistics Performance Index (LPI) +0.60 ** (p<0.05)

Similar to the findings of Limao and Venables (2001) and Portugal-Perez and Wilson (2012), this analysis 
confirms that transport investment and infrastructure quality (road density and LPI) significantly improve export 
outcomes. In Uzbekistan’s case, regions with higher road density and greater transport funding demonstrate 
notably higher export values, supporting the argument that better infrastructure reduces trade costs and 
improves access to markets (table 5).

The positive impact of rail volume on export performance also reflects conclusions drawn by Freund and 
Rocha (2011), who emphasized the importance of efficient inland transportation, especially in landlocked 
countries. Uzbekistan, being doubly landlocked, relies heavily on rail systems for bulk goods movement, and 
this study provides empirical backing for that reliance.

The negative effect of border clearance time echoes findings from Arvis et al. (2010), who showed that 
long delays at borders significantly hinder trade. This is particularly relevant for Uzbekistan, where border 
bottlenecks remain a key challenge in regional connectivity and export logistics.

Compared to regional studies, such as those by Kurmanov et al. (2020) and Rakhimov (2022), which 
provided largely descriptive assessments of Uzbekistan’s transport corridors, the current study offers quantitative 
evidence of the impact of infrastructure variables on trade. This represents a step forward in the literature by 
empirically validating the trade–infrastructure link in a country-specific context.

In summary, the findings of this study reinforce international conclusions while filling a gap in empirical, 
Uzbekistan-focused transport and trade research.

C O N C L U S I O N 
This study provides a comprehensive empirical assessment of the role of transportation infrastructure and 

logistics performance in enhancing Uzbekistan’s export potential. Utilizing regional-level data, the analysis 
demonstrates that key components of transport infrastructure—specifically road density, rail cargo volume, and 
investment in transport—have a statistically significant and positive effect on export performance. In contrast, 
longer border clearance times exhibit a negative relationship with exports, indicating that inefficiencies in 
customs and border operations continue to act as trade barriers. Additionally, improvements in overall logistics 
performance, as measured by the Logistics Performance Index (LPI), are shown to positively influence regional 
export volumes.

The findings are consistent with global research that emphasizes the critical role of transport and logistics 
in trade facilitation, particularly in landlocked and transition economies. However, this study makes a novel 
contribution by focusing specifically on Uzbekistan, offering quantitative evidence that has been largely missing 
from existing literature. It confirms that despite ongoing reforms since 2016, substantial disparities remain in 
transport quality and trade facilitation across regions, affecting the country’s overall trade competitiveness.

From a policy perspective, the results highlight the urgent need for Uzbekistan to adopt a regionally targeted 
transport investment strategy. This includes improving the density and quality of road networks, modernizing 
rail transport systems, and prioritizing cross-border coordination to reduce delays. Moreover, investments in 
“soft infrastructure,” such as logistics services, customs modernization, and digital platforms, are equally vital.

Enhancing transport and logistics capabilities will not only reduce trade costs but also improve export 
diversification, regional connectivity, and integration into global value chains. As Uzbekistan continues its 
transition to a more open and market-oriented economy, addressing these structural constraints can unlock 
new trade opportunities and contribute significantly to sustainable economic growth and regional development.
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