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ASSESSING THE ROLE OF SPECIAL

ECONOMIC ZONES IN REGIONAL ECONOMIC
GROWTH ACROSS THE REGIONS OF
UZBEKISTAN USING INTENSITY COEFFICIENTS

AND CLUSTER ANALYSIS

Anvarkhonov Abdulatifkhon Jamshidkhon ugli

PhD candidate, Westminster International University in Tashkent
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Abstract. This article evaluates the role of special economic zones (SEZs) in regional economic growth, using the
regions of the Republic of Uzbekistan as a case. Rather than in absolute values, SEZ indicators are measured as intensity
coefficients relative to the overall economy of each region, which removes the effect of regional size. Drawing on data for
2018—-2024, two composite indices were constructed — the role of the SEZ in the economy and the growth of that role — and
the regions were grouped into clusters using the k-means and hierarchical methods. Four strategic groups emerged: leading,
developing, stabilized, and underdeveloped regions. The analysis shows that SEZ effectiveness is sharply differentiated
across regions and that there are substantial differences in how investment is converted into production.

Keywords: special economic zone, regional economy, cluster analysis, k-means, intensity coefficient, economic
growth, Uzbekistan.

AHHoTauma. B ctatbe Ha npumepe pernoHoB Pecnybnuku Y36eKkncTaH oLeHnBaeTCs porb CrieLuanbHbIX 9KOHOMUYECKNX
30H (C33) B pervoHanbHOM 3kOHOMU4YeckoMm pocte. Nokasatenn C33 namepstoTcs He B abCOMOTHBIX 3HAYEHUSAX, a B
BUAe KO3MPULMEHTOB MHTEHCUBHOCTM MO OTHOLUEHWIO K OOLLE/ SKOHOMMKE PErvoHa, YTO UCKIIOYaEeT BMsSHUE pasMmepa
Tepputopuun. Ha ocHoBe faHHbIx 3a 2018-2024 roapl Gbinv coCTaBMNEHbI ABA KOMMO3UTHBLIX MHAEKca (ponb CO3 B 3kOHOMMKE
1 POCT 3TOM pOnn), a pernoHbl 6biNy pasgeneHsbl Ha KnacTepbl C UCMONb30BaHNEM k-means 1 nepapxmyeckux Metogos. B
pesynerarte Obinn onpeaeneHbl YeTbIpe cTpaTerMiyeckre rpynnesl. ATo BeAyLUMe, pa3BrBatoLLmMECH, CTabnnM3npoBaHHbIE 1
cnaboakTnBHbIE PErnoHbl. AHaNM3 nokasblBaeT, YTo addekTnBHOCTL CA3 cunbHO anddepeHUnpoBaHa No permoHam 1
CYLLECTBYIOT 3HAYNTENbHbIE PA3NUYne B NPeobpa3oBaHNM MHBECTULMIA B MPOM3BOACTBO.

KntouyeBble cnoBa: cneuunanbHasa 9KOHOMUYECKas 30HA, perroHanbHas 9KOHOMMKA, KNnacTepHbIM aHanus, k-means,
KO3 PULNEHT NHTEHCUBHOCTU, SIKOHOMUYECKUIA POCT, Y36EKUCTaH.

INTRODUCTION

Special economic zones (SEZs) are an instrument of regional economic policy designed to attract
investment, promote exports, and create jobs through tax, customs, and administrative preferences. Over the
past few decades they have become an important engine of industrialization and economic diversification in
many developing countries. In Uzbekistan the SEZ network has expanded rapidly, particularly since 2017, and
today one or more zones operate in most regions of the country. This makes it a pressing task to assess, on a
sound analytical basis, the real contribution these zones make to regional economic growth.

Worldwide, the number of SEZs has grown sharply in recent decades, and today thousands of zones
operate in more than a hundred countries. They serve as a means of integrating into global production
chains, diversifying exports, and transferring technology. Yet the gap between their theoretical potential and
their actual results — that is, why some zones succeed while others fail — remains a central debate in the
literature.

LITERATURE REVIEW

The economic impact of SEZs can be explained through several theoretical lenses. According to the theory of
agglomeration economies, the dense concentration of firms in one location lowers transaction costs, accelerates
the exchange of knowledge and technology, and raises productivity. Frangois Perroux’s theory of “growth poles”
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holds that investment and industrial activity concentrated in particular places spill over into the surrounding space
and stimulate regional growth. Michael Porter’s concept of the “economic cluster” shows that the geographic
concentration of interrelated industries enhances competitiveness. A terminological distinction must be drawn
here: a cluster in Porter’s sense is a real economic phenomenon, whereas the “cluster analysis” used in this
article is a statistical method that groups regions by their similarity. The two are related but not identical.

Although Uzbekistan’s first major free economic zone was established in the Navoi region in 2008, the
SEZ network developed on a large scale mainly after 2017. Zone residents are today offered tax and customs
preferences, simplified administrative procedures, and infrastructure support, with the duration of incentives
ranging from three to ten years depending on the volume of investment. The zones are oriented toward
promoting innovative, high-technology, export-oriented, and import-substituting production. Assessing the real
impact of this policy on regional growth, however, requires quantitative analysis.

International experience has accumulated a rich but uneven body of evidence on the economic effects of
SEZs. Studies of Chinese municipalities show that establishing zones significantly raises local economic activity
and total factor productivity [4, 7]. When India’s 2005 SEZ policy was analyzed using satellite imagery, the
zones were found to have boosted economic activity not only within their boundaries but also in the surrounding
areas [5]. Arecent study of Laos, in turn, emphasizes that the positive effect of SEZs depends on the presence
of a unified legal framework, a clear strategy, and institutional support [6].

At the same time, Thomas Farole’s comprehensive study of African SEZs advances an important
conclusion: a zone’s success depends less on tax incentives than on the reliability of infrastructure and the
quality of the national investment climate, while incentives by themselves produce no measurable effect [1, 2].
The underperformance of many zones is attributed to high start-up costs, weak local governance, and a lack
of integration [3]. This evidence calls for viewing SEZs not as automatic sources of growth, but as instruments
that work only when properly managed.

A national literature on Uzbekistan’s SEZs is also taking shape. A number of studies note the positive role
of zones in attracting investment, diversifying industrial production, and raising employment [8, 9, 11]. Some
authors examine the geographic and institutional factors that limit the inflow of foreign direct investment into
the zones [10], while others show that zone effectiveness depends not only on incentives but also on digital
governance and administrative efficiency [12, 13]. A United Nations Development Programme report analyzes
the problems of Uzbekistan’s SEZs in light of the experience of developed countries [14].

Most existing national studies, however, assess SEZ effectiveness mainly through absolute indicators
— the volume of investment or exports — and do not consider the zones in relation to the overall economic
potential of the region. Under this approach a large region appears to be a leader automatically, even if the SEZ
accounts for only a small share of its economy. Moreover, the cluster-analysis methods widely used in regional
economics [15, 16] have scarcely been applied in the context of Uzbekistan’s SEZs. Filling precisely this gap
is the aim of the present study.

The scientific novelty of the study is that, for the first time, it assesses the effectiveness of Uzbekistan’s
SEZs relative to the overall economy of the region — through intensity coefficients and a two-dimensional
(role and growth) cluster approach. This matters in a setting of regional inequality: the economic differences
among Uzbekistan’s regions are substantial, and SEZs are also regarded specifically as a tool for accelerating
less-developed regions. Measuring the relative role of an SEZ in each region’s economy is therefore more
meaningful for policy than measuring its absolute scale.

The aim of the study is to group the regions of Uzbekistan by the relative role of SEZs in their economies
and the growth of that role over 2018—-2024, and on this basis to identify the regional differentiation of zone
effectiveness. Two main questions are addressed: (1) in which regions’ economies do SEZs play a real and
growing role; and (2) into what strategic groups can the regions be divided, and what do these groups mean
from a policy standpoint?

RESEARCH METHODOLOGY

The analysis draws on data from the National Statistics Committee of the Republic of Uzbekistan [17]. The
database contains SEZ-related and general economic indicators for 14 regions (the Republic of Karakalpakstan,
12 provinces, and the city of Tashkent) for the years 2018-2024.

The years 2018 and 2024 were chosen as the endpoints of the analysis. 2018 reflects the baseline situation
before the expansion of the SEZ network, while 2024 reflects the most recent complete data available. The
difference between these two points serves as the basis for measuring the growth of the SEZ role.

Thirteen regions were taken for clustering. The city of Tashkent was excluded because it has no SEZ on its
territory and all its SEZ indicators equal zero, which makes clustering this unit meaningless.

To remove the effect of regional size, each SEZ indicator was computed as a share of the region’s
corresponding general indicator (with units of measurement made consistent):
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- Production share = SEZ output / GRP;

- Jobs share = SEZ jobs / total employment;

- Investment share = SEZ investment / total investment.

Because the three shares fall in different ranges, they were first standardized, and their average was used
to build two indices. The Role index is the standardized average of the three shares in 2024 (the current relative
weight of the SEZ in the region’s economy). The Growth index is a standardized average based on the change
in these shares between 2018 and 2024 (the dynamics of the SEZ role).

Combining the three shares into a single measure poses a problem: they are of different magnitudes. The
production share, for instance, reaches tens of percent, whereas the jobs share is usually below one percent. If left
as they are, the largest figure would dominate the rest. To prevent this, each share was converted into a “z-score” —
a measure of how far above or below the average a given region lies. The three indicators then carry equal weight,
which is why the indices in the table take positive (above-average) or negative (below-average) values.

For some SEZs the 2018 values were zero. Growth from a zero base cannot be expressed as a percentage,
since division by zero is impossible. Growth was therefore measured not as a percentage but as the simple
difference in shares — the 2018 share subtracted from the 2024 share. In this way division by zero never arises,
and all regions are assessed in the same manner.

On the basis of these two measures, the regions were grouped (clustered) by their similarity to one another
using the k-means method: similar regions fall close together, dissimilar ones far apart. The number of groups
was chosen with the silhouette coefficient, which gauges how clearly the groups are separated — the higher its
value, the more distinct the groups.

To check that the result was reliable, an entirely different method — hierarchical clustering — was also
applied. The two methods produced almost identical results, with an agreement of 0.88 (where 1 denotes
complete agreement). This indicates that the groups found are not accidental.

ANALYSIS AND RESULTS

Between 2018 and 2024 the overall indicators of Uzbekistan’s SEZs grew considerably; in most regions
the zones’ shares of production, investment, and employment rose from zero or from very low levels. This
growth, however, was distributed very unevenly across regions — and it is precisely this unevenness that is the
principal subject of the cluster analysis.

Figure 1 shows the three intensity shares by region for 2024. SEZ intensity is clearly differentiated across
regions: in Jizzakh the SEZ’s output relative to GRP is the highest (34%); in one group of regions the investment
share leads (Bukhara — 12.7%, Samarkand — 9.5%); and in most regions all three shares remain low (Figure 1).

Jizzakh
Sirdarya
Bukhara

Navoi
Samarkand
Tashkent reg.
Karakalpakstan

Fergana
Namangan
Andijan
Surkhandarya
Khorezm I Production / GRP
ok - ey
0 2 4 6 8 10 12 14

Share, % (Jizzakh production bar truncated)

Figure 1. SEZ intensity by region: the three share indicators in 2024, %

1 Source: authors’ calculations based on data from the National Statistics Committee.
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The figure shows that regions do not line up in the same order across the three indicators. Some lead on
the investment share but lag on production, while others lead on production and jobs. This imbalance reflects
different stages of SEZ development and is precisely why it is appropriate to combine the three shares into a
single composite index.

The silhouette coefficient was highest at k = 2 and k = 3 (0.66 and 0.62, respectively) and stood at 0.50 at
k = 4. This means the strongest natural structure in the data consists of three groups. Because it is important
from a policy standpoint to distinguish “rising” regions from “stable but slowing” ones, however, four clusters (k
= 4) were adopted as the final solution. The agreement between the k-means and hierarchical methods was
high (ARI = 0.88), confirming the stability of the clusters.

Figure 2 positions the regions along two axes — the role of the SEZ in the economy (horizontal) and the
growth of that role (vertical). This map answers the central question of the study directly (Figure 2).

1.5 1 Jizzakh
[
4 Sirdaryva
= 1.0 ®
3}
o
=
g Bukl
ukhara

8 ®
|
@
= 0.5 1
o] Navoi
g ®
E

Samarkand
£ o
=
S
o
g 0.0
o
=
&)

].]Iéﬁrge;lﬁalpakstan .Tashkent reg.
.‘ ﬂﬂ@g}r A @ Underdeveloped
—0.5 1 [ @ Stabilized, slowing
@ SR @ Developing
o @ Leading (Jizzakh)
T T T T T
—0.5 0.0 0.5 1.0 1.5

Role of the SEZ in the economy (index)

Figure 2. Positioning of regions by the role of the SEZ in the economy and its growth?

The map can be read in terms of four quadrants. The upper-right quadrant holds regions where the
SEZ'’s role is both high and growing (Jizzakh, Sirdarya, Bukhara, Navoi) — the most effective situation. The
lower-right quadrant holds regions where the role is high but growth has slowed (Tashkent region), signaling
stabilization or stagnation. The lower-left quadrant holds regions where the role is both low and slow-growing,
where the SEZ does not yet play a real part. Such a quadrant analysis helps make policy measures precisely
targeted.

The dendrogram in Figure 3 shows the structure of similarity among the regions. The largest jump lies
between heights 3 and 6, indicating that the natural structure of the data supports above all three large groups;
the fourth cluster splits the high-level group of five into two (Figure 3).

2 Source: authors’ calculations based on data from the National Statistics Committee.
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Main split — 3 clusters

Inter-cluster distance
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Figure 3. Hierarchical clustering of the regions (Ward’s method)?

The full composition of the clusters and their main indicators are presented in Table 1.

Table 1
Cluster results and SEZ intensity indicators (2024)*

Region Cluster Production Jobs Investment .Role Qrowth
share, % share, % share, % index index
Jizzakh Leading 34.02 1.64 4.45 1.80 1.46
Sirdarya Developing 9.90 1.51 4.13 0.78 0.98
Bukhara Developing 1.72 0.44 12.66 0.63 0.64
Navoi Developing 4.49 1.21 5.52 0.53 0.38
Samarkand Stabilized 4.60 0.37 9.53 0.41 0.20
Tashkent Stabilized 7.49 1.07 1.71 0.21 -0.34
Karakalpakstan Underdeveloped 0.39 0.10 3.50 -0.46 -0.30
Fergana Underdeveloped 3.49 0.30 0.96 -0.47 -0.49
Namangan Underdeveloped 1.66 0.24 1.15 -0.56 -0.34
Andijan Underdeveloped 0.47 0.04 2.44 -0.60 -0.43
Surkhandarya Underdeveloped 0.18 0.10 1.81 -0.63 -0.45
Khorezm Underdeveloped 0.52 0.08 0.16 -0.79 -0.67
Kashkadarya Underdeveloped 0.09 0.03 0.03 -0.84 -0.64

The four groups can be described as follows. Leading (Jizzakh). The single exception that stands out
sharply from all other regions in both the relative role and the growth of the SEZ. Its production intensity is the
highest and is rising rapidly — the clearest example of what an SEZ’s role can be.

Developing (Sirdarya, Bukhara, Navoi). The SEZ share is both above average and growing steadily. In
these regions the SEZ has become a real and expanding part of the economy.

Stabilized, slowing (Samarkand, Tashkent region). The SEZ share is above average, but the pace of
growth has slackened. Notably, in the Tashkent region the SEZ investment share fell from 7.1% in 2018 to 1.7%
in 2024.

3 Source: authors’ calculations based on data from the National Statistics Committee.
4 Source: authors’ calculations based on data from the National Statistics Committee.
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Underdeveloped (Karakalpakstan, Andijan, Namangan, Kashkadarya, Surkhandarya, Fergana, Khorezm).
These seven regions are below average on both measures. The SEZ does not yet play a significant role in their
economic growth.

In sum, in only four of the thirteen regions (Jizzakh, Sirdarya, Bukhara, Navoi) is the SEZ’s role both above
average and growing. The real effect of the country’s SEZ policy is, for now, concentrated in a small group of
regions, with untapped potential in the rest.

The results show that the role of Uzbekistan’s SEZs in the regional economy is developing along diverse
regional trajectories. The economic impact of SEZs has already reached a significant level in several regions,
while in many others the zones are progressing through an active development stage and possess substantial
growth potential. This is consistent with views in the international literature: the effectiveness of an SEZ is
enhanced by strong infrastructure, high-quality governance, and a favorable national investment climate [1, 3, 6].

A particularly noteworthy case is the relationship between investment and production. In the Bukhara region,
for example, the investment share is the highest (12.7%), creating a strong foundation for future production
expansion, while the production share currently stands at 1.7%. This suggests that the capital invested in the
SEZ is in the process of being transformed into production capacity and is expected to generate increasing
results over time. Studies of the Chinese experience likewise note that the effect of SEZs strengthens gradually
over time [4].

The sharp decline in the SEZ investment share in the Tashkent region, by contrast, reflects a different
tendency: a slowing of growth in mature zones. This points to a “stable but at risk of stalling” situation and may
call for additional incentive measures.

The findings also connect with the existing national literature. A number of studies have noted, in general
terms, the positive role of zones in investment and exports [8, 9, 11]. The present analysis differentiates that
role quantitatively across regions, showing where it is real and where it remains nominal. The conclusion that
zone effectiveness depends not only on incentives but also on the quality of governance and administrative
efficiency [12] is likewise consistent with our results: the late arrival of the production effect even in some high-
investment regions may point to obstacles at the governance and implementation stage.

Jizzakh’s high production share (34%) is high precisely because it measures gross output against value
added. It confirms that the Jizzakh SEZ is indeed the region’s largest industrial center, but it does not mean that
the zone accounts for a quarter of the economy.

The sharp differentiation among regions is also consistent with international evidence: the effect of SEZs
is not uniform and is higher where institutional and infrastructural conditions are strong [1, 6]. For Uzbekistan,
too, this shows that effectiveness is achieved not merely by opening new zones or expanding incentives, but
by strengthening governance, infrastructure, and supply chains in existing zones.

From the standpoint of growth-pole theory, Jizzakh and the other developing regions may act as potential
growth poles — the economic activity concentrated in them is expected to spread over time to surrounding
areas. This spillover is not automatic, however; it depends on transport connectivity, integration with suppliers,
and labor mobility. Strengthening the economic links that connect underdeveloped regions to the leaders is
therefore of particular importance.

Methodologically, the intensity approach corrects an important shortcoming of conventional assessment
based on absolute indicators: it removes the effect of regional size and reveals the true relative weight of the
SEZ. The high agreement of the cluster analysis across two independent methods (k-means and Ward, ARI =
0.88) confirms that the groups found are not accidental.

The two-dimensional “role x growth” framework used here also has practical value for regional policy. It
positions each region along two questions at once: how important is the SEZ now, and is it becoming more
important faster? Such two-dimensional assessment gives a fuller picture than approaches that rely on a static
share alone or on a growth rate alone, and it makes it possible to direct resources to the regions where they
yield the greatest return.

CONCLUSION AND RECOMMENDATIONS

The study grouped the regions of Uzbekistan into four strategic clusters according to the relative role
of SEZs in their economies and the growth of that role: leading (Jizzakh), developing (Sirdarya, Bukhara,
Navoi), stabilized and slowing (Samarkand, Tashkent region), and seven underdeveloped regions. The main
conclusion is that the role of SEZs in regional economic growth has already achieved tangible significance in
a number of regions and demonstrates considerable opportunities for further expansion and strengthening
across the remaining regions.

The results suggest several directions for practical policy. The experience of the leading and
developing regions — especially the mechanisms for converting infrastructure and investment into

< 82 > econoscitech-integration-journal.uz




6/2026 ECONOSCITECH INTEGRATION

production — can be transferred, in adapted form, to the underdeveloped regions. Where there is a large
gap between investment and production (for example, Bukhara), attention should focus on converting
capital into real production capacity. In zones whose growth is slowing, measures to reinvigorate growth
are needed.

First recommendation — a differentiated approach. Rather than a uniform policy for all regions, it is
advisable to apply measures suited to each cluster: in underdeveloped regions the main focus should be on
building infrastructure and governance capacity, and in developing regions on supporting the growth already
under way.

Second recommendation — assessing effectiveness through relative rather than absolute indicators. If
intensity coefficients (the SEZ’s share in the region’s output, employment, and investment) are calculated
regularly in monitoring zone activity, as a complement to absolute volume indicators, regions can be compared
fairly.

Third recommendation — monitoring the conversion of investment into results. In regions with high
investment but low production, the time and obstacles involved in converting capital into production capacity
should be monitored separately, and support that accelerates implementation should be provided where
necessary.

Overall, cluster analysis has proved to be a tool that objectively reflects the current state of Uzbekistan’s
SEZ policy: it has quantified the regional unevenness of zone effectiveness and provided a basis for defining an
appropriate policy direction for each region. The approach based on intensity coefficients, in turn, has removed
the effect of regional size and made the assessment fairer. This methodology can also be used in future for
regular monitoring and for evaluating other regional-policy instruments.
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