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DYNAMIC ANALYSIS OF INDUSTRIAL
PRODUCTION IN KASHKADARYA REGION IN
THE CONTEXT OF REGIONAL ECONOMIC
DEVELOPMENT

Valiev Oybek Shukhrat ugli

HUDUDIY IQTISODIY RIVOJLANISH
SHAROITIDA QASHQADARYO VILOYATI
SANOAT ISHLAB CHIQARISHINING DINAMIK
TAHLILI

Valiyev Oybek Shuxrat o ‘g ‘li

JTUHAMUYECKUU AHAJIN3
MPOMBIIIJIEHHOI'O ITIPON3BO/ICTBA B
KAIIKAJAPBUHCKOHN OBJIACTHU B
KOHTEKCTE PETUOHAJBHOTI' O
SKOHOMUWYECKOI'O PASBUTHS

Banues Otibex [Llyxpam yenu
Received: January 14, 2026 Revised: January 16, 2026 Accepted: January 21, 2026 Published: February 1, 2026

Abstract: This study analyzes industrial production growth across districts of the Kashkadarya region of
Uzbekistan during 2010-2025. Using district-level data on ear-on-year industrial growth, the paper examines spatial
differences, growth instability, and regional responses to economic shocks. A fixed effects panel model is applied to
account for stable district characteristics and common time effects, including the COVID-19 period. The results show
clear spatial differences in industrial growth, with stable performance in urban and industrial centers and more unstable
growth in peripheral districts. The COVID-19 shock increased existing regional inequalities, and recovery after the
crisis was uneven across districts. Overall, the findings show no full convergence in industrial growth but suggest club
convergence among core districts. The study highlights the need for region-specific industrial policies to support stable
and balanced regional development.

Keywords: Industrial growth, spatial dynamics, regional development, Kashkadarya region, Uzbekistan.

Annotatsiya: Mazkur tadgiqot 2010-2025 yillar davomida O°zbekistonning Qashqgadaryo viloyati tumanlari
bo‘yicha sanoat mahsuloti ishlab chiqarish o‘sishini tahlil qiladi. Tadqiqotda sanoat mahsuloti ishlab chiqarishining
yilma-yil o‘sish sur’atlari asosida hududiy farqlar, o‘sishdagi beqarorlik va iqtisodiy pasayishlarga mintagaviy
javoblar o‘rganiladi. Tumanlarga xos barqaror xususiyatlar va umumiy vaqt omillarini, jumladan COVID-19 davrini
hisobga olish uchun fiksatsiyalangan effektlar panel modeli qo‘llanildi. Natijalar sanoat o‘sishida aniq hududiy
tafovutlar mavjudligini ko‘rsatdi: shahar va sanoat markazlarida o‘sish barqaror bo‘lsa, chekka tumanlarda o‘sish
nisbatan begaror. COVID-19 ingirozi mavjud hududiy nomutanosibliklarni kuchaytirdi va ingirozdan keyingi
tiklanish tumanlar bo‘yicha notekis kechdi. Tadqiqot natijalari to‘liq yaqinlashuv mavjud emasligini, biroq asosiy
sanoat tumanlari o‘rtasida klub yaqinlashuvi kuzatilishini ko‘rsatadi. Olingan xulosalar hududiy xususiyatlarni
hisobga olgan sanoat siyosatini ishlab chigish zarurligini ko‘rsatadi.

Kalit so‘zlar: Sanoat o‘sishi, hududiy dinamika, mintaqaviy rivojlanish, Qashqadaryo viloyati, O‘zbekiston.

AHHoTAtSIf: B cTathe aHAMU3UPYETCS POCT MPOMBILIJICHHOTO MPOU3BOJICTBA 10 paifonam KamnikaaapbuHCKOR
obmactu Y30ekucrana 3a mepuon 2010-2025 rr. Ha ocHOBe pallOHHBIX JAaHHBIX O TOHOBBIX TEMIIaX POCTa
MPOMBIINIIICHHOCTH HCCIICAYIOTCSA MNPOCTPAHCTBEHHBIC pa3jinyus, HECTAOUIBLHOCTH poCTa U peaKkuusi pEruOHOB Ha
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SKOHOMHYECKHE MOKHU. 15 yueTa yCTOHYMBEIX palOHHBIX 0COOCHHOCTEH M OOIIMX BPEMEHHBIX (DaKTOPOB, BKIIIOYAs
nepuox COVID-19, ncrions3yercs naHnesibHas MOAeNb ¢ GUKCUPOBAHHBEIMU d(pdekTamu. Pe3ynbraTel MOKa3bIBAIOT
3HAYUTEJbHBIE MPOCTPAHCTBEHHBIC PAa3JIMUUsl B NPOMBIIUIEHHOM POCTE: TOPOJCKHE W IMPOMBIIUICHHBIE LEHTPHI
JEMOHCTPHUPYIOT OoJiee CTaOMIBHOE pa3BHTHE, TOrAa Kak nepudepuilHble paiioHbI XapaKTepU3YIOTCS OOJbILIEH
HecrabmipHOCTEIO. [Tanaemust COVID-19 ycunuina cymiecTByIoIne pernoHalbHbIE pa3liduusl, a BOCCTAHOBJICHUE
HocIie Kpu3uca MpOXOANWIO HepaBHOMEPHO. B 1esoM pe3ynbTaThl yKa3bIBalOT Ha OTCYTCTBHE MOJHON KOHBEPTeHIIMN

U Hamuuue KIyOHOII KOHBEPreHIMM CpeId KIIOYEBBIX IPOMBIIIICHHBIX palOHOB.

CI[CHEIHHLIC BBIBO/JIbI

MOYEPKUBAIOT HEOOXOIUMOCTh AU((PEPEHINPOBAHHON PETHOHATBLHOMN MPOMBIIICHHON ITOTUTHKH.
KnaroueBble cioBa: IIpoMBIIIIEHHBIH pOCT, MPOCTPAaHCTBEHHAs [IWHAMHUKA, PETHOHAIBHOE pa3BUTHE,

KamkamapsuHCcKas 00acTh, Y30€KHUCTaH.

"INTRODUCTION

Industrial development is a key driver of regional
economic growth and structural change, especially in
developing and transition economies. Over the past
decades, Uzbekistan has followed an active
industrialization strategy aimed at modernizing
production, expanding manufacturing capacity, and
supporting more balanced regional development. Despite
these efforts, industrial growth has developed unevenly
across regions and districts, resulting in persistent spatial
differences in economic performance.

Understanding these differences requires analysis
beyond regional averages. Aggregate indicators often
hide important local variations caused by unequal access
to infrastructure, differences in investment concentration,
institutional capacity, and historical development paths.
At the district level, such factors can strongly shape
industrial outcomes, leading to diverse growth patterns
even within the same region. For this reason, district-
level analysis is essential for a more accurate assessment
of regional industrial dynamics.

The Kashkadarya region offers a suitable case for
examining these issues. As one of Uzbekistan’s
economically important regions, Kashkadarya includes
urban industrial centers as well as resource-based and
predominantly rural districts. In recent ears, the region
has received significant public investment and hosted
major industrial projects, particularly in energy,
processing, and manufacturing. At the same time, it has
been affected by external shocks, most notably the
COVID-19 pandemic, which disrupted production
activities and exposed differences in local economic
resilience.

This study analyzes industrial production growth
across districts of the Kashkadarya region during the
period 2010-2025. The main objectives are to assess
spatial differences in industrial growth, examine growth
stability and volatility across districts, and evaluate how
districts responded to economic shocks. To address these
objectives, the study applies a panel data framework with
district and time fixed effects. This approach allows the
analysis to separate persistent district-specific
characteristics from common time-related influences
affecting all districts simultaneously.

The contribution of this paper is threefold. First, it
provides one of the few district-level empirical studies of
industrial growth in Uzbekistan using a long series of
official statistical data. Second, it focuses explicitly on
spatial heterogeneity and growth volatility, rather than
relying only on average growth rates. Third, by linking
empirical results to a fixed-effects modeling framework,

the study offers policy-relevant insights for designing
region-specific industrial strategies aimed at promoting
stable and balanced regional development.

"LITERATURE REVIEW

Industrial development in Uzbekistan has largely
been shaped by state-led industrial policy and targeted
development programs. Burkhanov [1] provides a
comprehensive  policy-oriented  assessment  of
Uzbekistan’s industrial policy, emphasizing the role of
government intervention in the formation and
modernization of industrial systems. The study highlights
how state target programs, sectoral prioritization, and
public investment have been used to stimulate industrial
expansion and re-industrialization. At the same time,
Burkhanov [1] notes that uneven implementation and
concentration of industrial projects may lead to
differentiated regional outcomes, suggesting the
importance of sub-regional analysis.

From a comparative perspective, Bae and Mah [2]
examine the role of industrial policy in Uzbekistan’s
economic development within the broader context of
post-communist transition economies. Their empirical
analysis shows that industrial policy has contributed
positively to structural change and economic growth,
particularly through manufacturing development and
state-supported industrial upgrading. However, the
authors also emphasize that the effectiveness of industrial
policy depends on institutional quality and regional
absorptive capacity, implying that industrial growth
effects may vary across regions and districts.

Yormirzoev [3] provides a recent empirical
assessment of economic growth and productivity
performance in Central Asia using growth accounting
techniques. His analysis shows that Uzbekistan’s
economic growth has been driven primarily by capital
accumulation, while total factor productivity growth has
been uneven across countries and over time. The study
highlights significant structural differences within and
across economies, implying that productivity gains are
not uniformly distributed. This finding is particularly
relevant for district-level analysis, as it suggests that
variations in industrial productivity and growth
performance across regions may reflect differences in
structural composition, investment efficiency, and
absorptive capacity.

From a policy perspective, Popov [4] offers a
critical evaluation of Uzbekistan’s industrial policy and
its broader implications for economic development in
transition economies. He argues that Uzbekistan’s
experience challenges conventional views on industrial
policy by demonstrating that selective state intervention
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can support industrialization under certain institutional
conditions. At the same time, Popov [4] emphasizes the
trade-offs associated with such policies, including the
risk of resource misallocation and uneven regional
development. This perspective is directly relevant for
interpreting core—periphery industrial patterns within
regions such as Kashkadarya, where state-led industrial
projects may generate rapid growth in selected districts
while leaving others behind.

Pomfret [5] analyzes the early development path
of Uzbekistan by examining the institutional and policy
foundations of the so-called “Uzbek model” of economic
development. His study highlights the role of gradual
reforms, state control over strategic sectors, and selective
industrial policies in shaping economic growth during the
transition period. Importantly, Pomfret [5] points out that
this development model produced uneven regional
outcomes, as industrial activity and investment tended to
concentrate in specific locations with favorable
infrastructure and administrative importance. This
historical and institutional perspective provides an
essential background for understanding contemporary
regional disparities in industrial production growth,
including the persistence of core—periphery patterns
within regions such as Kashkadarya.

Recent  regional  development literature
increasingly emphasizes the persistence of spatial
inequalities and the long-term consequences of uneven
growth. Rodriguez-Pose [7] argues that economic
development is often spatially concentrated, leaving
certain regions structurally disadvantaged despite overall
national growth. His analysis highlights how differences
in investment allocation, infrastructure, and institutional
capacity reinforce long-lasting regional disparities. This
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perspective is particularly relevant for analyzing
industrial production growth at the district level, as it
suggests that spatial inequalities are not temporary
deviations but the result of cumulative and path-
dependent processes. In the context of Kashkadarya, this
framework supports the interpretation that persistent
differences in industrial growth across districts reflect
deeper structural factors rather than short-term
fluctuations.

This study contributes to the literature by
providing district-level empirical evidence on the spatial
dynamics of industrial production growth in the
Kashkadarya region. By analyzing growth patterns,
volatility, and resilience over the period 2010-2025, the
paper addresses an important gap in the understanding of
sub-regional industrial development in Uzbekistan.

" RESEARCH METHODOLOGY

The data used in this study were obtained from the
official statistics of the State Statistics Committee of the
Republic of Uzbekistan. Specifically, the analysis relies
on district-level data on industrial production growth
rates for the Kashkadarya region. The data cover the
period 2010-2024 and are reported as ear-on-year
percentage changes in industrial output. The dataset
includes both urban centers (Qarshi city and Shahrisabz
city) and administrative districts of the Kashkadarya
region. As some district-year observations are missing in
the official statistics, the dataset forms an unbalanced
panel, which is suitable for fixed effects estimation.

To analyze spatial differences in industrial
production growth across districts, this study applies a
fixed effects panel data model.

IPGi=a+uiticteir (1)
The fixed effects model estimated in this study can be written explicitly as:
IPGi,t: OCJFﬁ]DQarshi city,i Jrﬁ2DShahrisabz city,i+ﬁ3DGuzor, i+ﬁ4DDehq0n0bod,i +,B‘sl)Qamashi,i+,361)Qarshi
district,i+[37Dkoson,1 T8 Dkitov,i+ B9 Dwirishkor,i+ 81 0Dwmuborak,itf 1 1 Dnishon,it 1 2 Dkasbi,i+/5 1 3 Dkukdata,i+5 1 4 Dchirogeni,iTf 15
Dshanrisavz district,i+f1 6 Dyakkabog,ity2011Y2011,+y2012 Y2012+ --+y2024 Y2024 1 F€it (2)

where IPGi; represents the industrial production
growth rate of district i in ear t. The term « is a constant,
wi captures district-specific effects, and A represents ear-
specific effects. The error term &y captures random
shocks.

In practical terms, this model allows us to separate
persistent district characteristics from common time-
related influences. The district fixed effects p; reflect
structural features that do not change over time, such as
industrial  structure, infrastructure  availability,
geographic location, and historical development patterns.
The ear fixed effects A+ capture economy-wide factors
that affect all districts simultaneously, including national
industrial policies and macroeconomic shocks.

" ANALYSIS RESULTS

The district-level data reveal substantial spatial
heterogeneity in industrial production growth across the
Kashkadarya region during 2010-2025. While the
regional aggregate exhibits relatively stable growth rates
above 100 percent in most ears, district-level dynamics
differ markedly.

Urban centers, particularly Qarshi city, display
consistently moderate and stable industrial growth with
limited volatility. Several districts such as Muborak,
Kitob, and Qamashi also demonstrate relatively stable
growth trajectories, suggesting the presence of a regional
industrial core. In contrast, districts including
Dehgonobod, Kasbi, and Koson exhibit highly volatile
growth patterns, characterized by sharp spikes and
subsequent contractions. These extreme values are

indicative of low-base effects and project-based
industrial activity, rather than sustained industrial
expansion.

These findings suggest that aggregate regional
indicators mask significant intra-regional disparities in
industrial performance.

The fixed effects panel estimation confirms the
presence of persistent district-specific effects in
industrial production growth. The joint significance of
district fixed effects indicates that time-invariant spatial
characteristics such as industrial structure,
infrastructure endowment, and geographic location —
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play a statistically meaningful role in explaining growth
differences across districts.

Year fixed effects are also significant, reflecting
the influence of common macroeconomic conditions and
national policy changes. Notably, negative ear effects are
observed during 2019-2020, corresponding to the
COVID-19 shock, while positive effects emerge in the
subsequent recovery period.

The dominance of district fixed effects over time
effects suggests that structural spatial factors are more
important than temporary macroeconomic fluctuations in
shaping long-term industrial growth patterns within the
region.

An analysis of growth volatility further highlights
spatial inequality in industrial development. Districts
identified as part of the industrial core exhibit lower
growth volatility, indicating more stable and sustainable
industrial activity. Peripheral districts, by contrast, show
significantly higher volatility, reflecting vulnerability to
external shocks and dependence on a limited number of
industrial projects.
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High volatility districts often record rapid growth
in specific ears followed by sharp declines, reinforcing
the interpretation that industrial expansion in these areas
lacks diversification and resilience. This pattern aligns
with findings in the regional development literature that
associate volatility with structural fragility rather than
long-term growth potential.

Sub-period analysis reveals that the COVID-19
shock amplified existing spatial disparities. During
2019-2020, industrial growth declined across most
districts; however, the magnitude of contraction varied
considerably. Urban centers and industrial hubs
experienced milder downturns and recovered more
rapidly in the post-crisis period.

In contrast, several peripheral districts recorded
prolonged stagnation or uneven recovery after 2020.
Although regional growth rebounded strongly after 2021,
convergence across districts did not materialize. Instead,
recovery patterns suggest club convergence, where core
districts return to stable growth trajectories while
peripheral districts lag behind.

Table 1.
Growth rates of industrial production by district (in percentage) [9]
2020-y 2021-y 2022-y 2023-y 2024-y

Kashkadarya region 102.9 1154 110.1 107.4 107.5
Karshi city 103.3 105.5 108.6 105.8 106

Shahrisabz city 101.5 100.4 105.7 103.4 108.7
Guzor 108.5 110.5 98 103.5 108.1
Dehqgonobod 102.7 102.8 127.1 73.8 105.4
Qamashi 113.9 100.2 113.3 106.6 109.3
Karshi 82.5 131.3 121.1 101.9 108.1
Koson 102.3 100.2 103.7 106.4 109.7
Kitob 100.4 98.8 117.6 119.2 102.4
Mirishkor 100.8 1195 132.5 106.5 110.3
Muborak 89 88.6 97.3 104.4 110.4
Nishon 101.6 146.2 104.7 113.8 106

Kasbi 118.8 164.1 112.1 102.3 107.2
Kukdala - - 100.3 108.4 109.1
Chiroqchi 109.1 104.1 103.4 104.5 105.6
Shahrisabz 103.6 101.8 104 102.5 102.1
Yakkabog 109.9 102.5 100.1 108.4 98.2

January—March 2025 data suggest that industrial
production growth in the Kashkadarya region remains
positive in the short term. Most districts recorded growth
rates above 100 percent, indicating a continuation of the
post-crisis recovery trend observed in previous ears.
Urban centers maintained relatively stable performance,
while several peripheral districts showed more moderate
or uneven growth, consistent with the persistent spatial
heterogeneity identified in the main analysis. Given the
preliminary and partial nature of these data, the results

should be interpreted with caution and viewed as
indicative rather than conclusive for full-year industrial
dynamics.

Overall, the empirical results provide strong
evidence against full convergence in industrial
production growth within the Kashkadarya region.
Instead, industrial development follows a core—periphery
structure, characterized by stable growth in urban and
industrialized districts and volatile, project-driven
growth in peripheral areas.
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Figure 1. Industry growth rates by disricts (2025 January — March) [10]

These findings are consistent with spatial
economic theory and empirical studies in transition
economies, which emphasize the role of agglomeration
effects, infrastructure  concentration, and path
dependency. The results also highlight the limitations of
uniform regional industrial policies, as identical
interventions may produce uneven outcomes across
districts with different structural characteristics.

®CONCLUSION

This study analyzed the spatial dynamics of
industrial production growth across districts of the
Kashkadarya region of Uzbekistan over the period 2010-
2025 using district-level panel data. The empirical results
reveal strong spatial differences in industrial growth
within the region. Although regional aggregate indicators
point to continuous industrial expansion, district-level
evidence shows a persistent core—periphery structure.
Urban and industrialized districts demonstrate relatively
stable growth, while peripheral districts experience more
volatile and project-based industrial development.

The fixed effects results confirm that time-
invariant district characteristics play a key role in shaping
industrial growth outcomes. Structural spatial factors
such as industrial structure, infrastructure availability,
and geographic location are found to be more influential
than short-term macroeconomic fluctuations. The
analysis of growth volatility further indicates that rapid
growth observed in some peripheral districts reflects
instability rather than sustainable industrial progress. In
addition, the COVID-19 shock intensified existing
spatial disparities, and post-crisis recovery patterns
suggest club convergence rather than full convergence
across districts.

These findings have important  policy
implications. First, regional industrial policy should
move away from uniform, region-wide approaches and
adopt spatially differentiated strategies. Peripheral
districts require targeted support focused on industrial
diversification, development of small and medium-sized
enterprises, and improvements in basic infrastructure to
reduce volatility and strengthen resilience. Second,
industrial core districts should prioritize productivity
growth, technological upgrading, and deeper integration

into value chains to maintain stable growth and create
spillover effects for neighboring areas. Third, regular
monitoring of district-level industrial indicators is
essential for identifying structural weaknesses at an early
stage and for designing evidence-based regional
development policies.
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