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Abstract. This article analyses existing theoretical and methodological approaches to assessing
agglomerationprocesses. The study compares “universal” and “individual” methods forassessing agglomerations,
highlighting their respective advantages and limitations. Within the framework of the study, an updated integral
index of agglomeration development is proposed. In addition to traditional socio-economic indicators, the
proposed index incorporates components related to digital governance and environmental sustainability. This
approach provides a more comprehensive framework for assessing contemporary agglomeration development
in the context of urbanisation and sustainable urban development.

Keywords. agglomeration, integral index, normalisation, digital governance, environmental sustainability,
urbanisation, sustainable cities and communities, assessment methodology, SDG 11.

AHHOTauusA. B cTtatbe aHanuavpyoTCcs CyLLECTBYOLLME TEOPETUYECKME Y METOAONOrMYECKNE NOAXOAbI
K OLleHKe arfioMepaLMoHHbIX MPOLECCOoB. B pamkax uccnemoBaHus NPOBOAUTCS CPaBHUTENbHBIA aHanu3
«YHUBEPCanbHbIX» U « MHAMBUAYANbHbIX» METOAOB OLIEHKW arfioMepaLuii C BblAENEHNEM UX COOTBETCTBYHOLLIUX
NpenMyLLECTB U OCODEHHOCTEN NpuMeHeHus. [NpeanaraeTcs yCoBEpPLUEHCTBOBAHHbIW MHTErparnbHbI MHAEKC
pas3BUTUSA arfomepauuii, KOTOpbI Hapsiay C TPaAULUMOHHBIMU COLMaribHO-3KOHOMUYECKMMMU MoKasaTensmu
BKIMOYAET KOMMOHEHThI, CBA3aHHbIE C LM(POBLIM YNPaBNeHNEM N 3KOIOTMYECKOW YCTOMYMBOCTLIO. [aHHbIN
nogxon hopmMupyet 6oriee KOMMIEKCHYH METOAO0MNOMMYECKY0 OCHOBY Afsi OLIEHKM COBPEMEHHOIO pasBUTUS
arrnomMepaumi B yCrnoBusaxX ypbaHusaumm n yCTOMYMBOro pa3BUTUS FOPOLCKUX TEPPUTOPUIA.

KnioueBble croBa. arfioMepauusi, MHTerpanbHbli WMHAEKC, Hopmanu3auusl, LMgpoBOe ynpaBlieHue,
3Korormyeckas yCToMuMBOCTb, ypbOaHu3auus, YCTOMYMBBLIE ropoda WM HaCEenEHHblE MYyHKTbl, METOAOMNOrus
oueHkn, LIYP 11.

INTRODUCTION

Assessing the development of agglomerations is a well-established area of research, and various
assessment methods have been developed and tested internationally, including in Uzbekistan. These
methods offer a number of methodological advantages; however, contemporary conditions of agglomeration
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development create opportunities for their further refinement, particularly in terms of assessing the
effectiveness of agglomeration development management.

Existing methods for assessing agglomeration development can generally be divided into two groups
according to the purpose and scope of the research: “universal” methods, aimed at assessing the development
of large groups of agglomerations within a country or macro-region, and “individual” methods, designed to
provide a more detailed assessment of one or several specific agglomerations.

In practice, methods of the first type are more widely applied. Their principal advantage lies in their relative
simplicity and comparability across a large number of agglomerations. At the same time, the methodological
framework of universal approaches provides opportunities for further consideration of the internal structure
of agglomerations, including the characteristics of their core and peripheral zones, as well as the diversity
of socio-economic processes occurring within them. Universal methods are generally based on a set of key
indicators characterising agglomeration development. Accordingly, an agglomeration is usually considered not
as a single point but, at a minimum, as a combination of a core and a peripheral zone, although the distinctive
characteristics of these components may not always be fully reflected.

Furthermore, ensuring the universal applicability and comparability of such methods generally requires the
use of publicly available official statistical data. Although this approach facilitates standardised comparisons,
the level of territorial and sectoral detail available in official statistics may influence the comprehensiveness of
the resulting assessment. This creates a methodological basis for supplementing traditional statistical indicators
with additional sources of information where appropriate.

The second group of methods differs from universal approaches primarily in terms of the depth and scope of
analysis. A broader research framework makes it possible to examine the internal structure of an agglomeration
and the processes occurring within it in greater detail. Such approaches can also extend beyond conventional
official statistics by incorporating alternative data collection and analytical techniques, including sociological
surveys, visual observations, and big data analysis.

In many cases, individual methods place particular emphasis on identifying the functional boundaries of
an agglomeration, since the analytical tools employed can facilitate a more precise determination of its actual
spatial boundaries beyond formal administrative divisions. At the same time, the multi-component nature of this
approach enables a comprehensive assessment of agglomeration development. An additional advantage is the
flexibility of the composite agglomeration index: depending on the objectives of the study, relevant indicators
can be incorporated into its structure. This provides an opportunity to adapt the assessment framework to
contemporary dimensions of agglomeration development, including digital governance and environmental
sustainability.

LITERATURE REVIEW

The theoretical foundations of the economic effects associated with agglomeration processes can be traced
to the work of A. Marshall, whose Principles of Economics, first published in 1890, developed the concept
of external economies. According to Marshall's approach, the geographical concentration of enterprises can
generate economic advantages through specialised labour markets, the development of supporting industries,
and the diffusion of knowledge".

The theoretical understanding of agglomeration economies was subsequently expanded by J. Jacobs
(1969), who emphasised that the benefits of spatial concentration may arise not only from specialisation within
a particular industry but also from interaction and knowledge exchange among different sectors of the urban
economy. These approaches subsequently became associated in the economic literature with Marshallian
specialisation and Jacobs-type diversification economies?.

The development of New Economic Geography, particularly the works of Nobel Prize laureate P. Krugman,
provided an additional theoretical framework for explaining the spatial concentration of economic activity.
Krugman'’s research demonstrated how economies of scale, market interactions, and transportation costs can
contribute to the geographical concentration of productive activity and the emergence of economic centres?.
Within this framework, such concentration mechanisms are commonly interpreted as centripetal forces shaping
the spatial organisation of economic activity.

M. Porter’s cluster theory further expanded the understanding of spatial concentration by linking clusters
of interconnected firms and institutions with regional competitiveness, productivity, and innovation. From
this perspective, agglomerations can be considered not merely as spatial concentrations of settlements and

1 Mapurann A. [TpuHnunel s5koHoMH4eckoi Hayku. — M.: [Iporpece, 1993.
2 Jlxeiikooc JI. DxoHoMuKa ropoaos. M.: KynbsrypHoe Hacneaue, 2008.
3 Krugman P. Increasing Returns, Monopolistic Competition and International Trade / Journal of International Economics. — 1979. —Vol. 9. — Ne 4.
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economic activity but also as environments capable of supporting innovation, knowledge exchange, and
competitive development®.

Uzbek scholars, including S.S. Zokirov, Yu.l. Salimova, and S.K. Tashtaeva, have examined various aspects
of agglomeration development in Uzbekistan, including urbanisation processes, the formation and development
characteristics of urban agglomerations, and the role of agglomerations as an instrument of regional policy®.
These studies contribute to the development of a national research framework for understanding the territorial,
institutional, and socio-economic characteristics of agglomeration processes.

Within the context of ongoing reforms in Uzbekistan, research on agglomeration development is increasingly
associated with the improvement of institutional and legal mechanisms for territorial management and the
implementation of strategic objectives related to balanced regional and urban development. In this regard,
further refinement of the methodology for assessing agglomeration development is important for strengthening
the analytical basis of territorial planning, improving management mechanisms, and supporting evidence-
based decision-making.

RESEARCH METHODOLOGY

This study employs a combination of theoretical and empirical research methods to assess contemporary
approaches to agglomeration development. The theoretical component is based on a systematic review and
analysis of relevant academic literature and recent research publications, while the empirical component draws
on available statistical data to substantiate the findings.

The methodological framework incorporates systems analysis, induction and deduction, comparative
analysis, and grouping methods. Systems analysis is applied to examine agglomeration development as an
integrated process encompassing economic, social, infrastructural, digital, and environmental dimensions.
Comparative analysis is used to identify similarities and distinctive characteristics among existing approaches to
assessing agglomeration development, while the grouping method enables relevant indicators to be classified
according to their functional dimensions. Induction and deduction are employed to synthesise the results
and formulate theoretically grounded conclusions regarding the improvement of agglomeration assessment
methodology.

In the preparation of this study, artificial intelligence (Al) tools were used to a limited extent, accounting for
approximately 10% of the overall research process. Their use was primarily confined to language refinement,
technical editing, and structural support. The selection of research methods, collection and analysis of
statistical data, interpretation of the results, formulation of scientific conclusions, and development of practical
recommendations were carried out and verified by the authors.

ANALYSIS AND RESULTS

The analysis of existing approaches indicates that agglomeration development indices commonly
incorporate economic, social, and infrastructural indicators, including the level of transport integration, labour
market mobility, and the concentration of industrial and service-sector activities. These indicators provide an
important basis for assessing the intensity and structural characteristics of agglomeration processes.

At the same time, the contemporary development of agglomerations is increasingly interconnected with
changes in the urban environment, particularly those associated with digital transformation and environmental
sustainability. Consequently, traditional economic, social, and infrastructural components can be further
enhanced by incorporating indicators that reflect these emerging dimensions of urban and agglomeration
development.

Accordingly, within the framework of this study, the agglomeration development index applied in practice
is supplemented with indicators of digital governance and environmental sustainability. The inclusion of these
components provides a more comprehensive assessment of the current state and development dynamics of
agglomerations and facilitates the identification of priority areas for further development.

The proposed approach also contributes to the formation of an analytical database for strategic decision-
making and provides a methodological foundation for developing a systematic monitoring framework aligned
with contemporary international approaches and the evolving requirements of sustainable urban development.

4 I[Toptep E. Maiixn 1160 KonkypenTtHas ctparerus: MeToauka aHaau3a otpaciieil 1 koukypeHros/ Maiiki E. [loprep; Ilep. ¢ auri. — M.: Anbrninna
busnec bykc, 2005. — 454 c.
5 3okupos C.C. V36ekuctonaa ypobaHu3amus skapaéHiapiHi pUBOXKIAHTHPUILIHUHT HHCTHTYLIHOHAI )Kuxatiapn //CTpaTernueckoe miaHupOBaHue

— BaXHBIH (aKkTOp CTAOUIBHOCTH YCTOHYNBOTO COLMATEHO-DKOHOMUYECKOTO Pa3BUTHs CTPAHBI M PETHOHOB: MaTepraibl @opyma 5KOHOMUCTOB/
nox obmeil penakuuei. T. Axmenosa. /Tamkent: IFMR, 2019. — C393-397; Canumosa 0. W. T'opoackas armomepanuss Kak HHCTPYMEHT
pernonanbHO momuTuky //Igtisodiyot va ta’lim, 2024-yil 1-son. — B. 386-392; Tamraepa C. Y30eKkucToHa maxap armoMepalusiapHHUHT
[IAKJUTAHUII Ba PHBOXKIIAHMII XycycusTiapu // Xo3upru 3aMoH reorpaduscu: Hazapus Ba amanuér.- Tomkenrt, 2006.- 5.250-252;
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By integrating economic, social, infrastructural, digital, and environmental dimensions into a unified assessment
framework, the updated index enables a more comprehensive analysis of agglomeration development and
supports evidence-based territorial planning and management (Table 1).

Table 1

Components of the agglomeration development index and their weight®

Ne Indicators Unit of measurement Weight Maximum indicator
1. Economic
1.1 GDP per capita Min. sum 0,30 60
1.2. Economic growth rate % 0,20 8
1.3. Employment rate % 0,20 85
1.4. Foreign direct investment per capita thousand dollars 0,15 500
1.5. Small business share of GDP % 0,10 60
1.6. Volume of trade and services Trln sum 0,05 100
2. Social
21. Average monthly salary Min sum 0,20 8
2.2 Education Quality Index Score (0-100) 0,20 100
2.3 Number of doctors per 10,000 people Score 0,15 50
24 Housing provision Kv. metr/pn 0,15 25
2.5 Density of cultural sites 100000 person 0,10 30
2.6 Security level Score (0-100) 0,10 100
2.7. Social infrastructure Score (0-100) 0,10 100
3. Infrastructure
3.1. Transport infrastructure Score(0-100) 0,30 100
3.2. Transit coverage % 0,20 95
3.3. Road quality and density Km/kv.km 0,15 8
3.4. Water supply % 0,15 100
3.5. Power supply % 0,10 99,5
3.6. Sewerage system % 0,10 100
4. Digital control
41, Internet access % 0,25 98
4.2. Electronic government services % 0,25 90
4.3. Digital literacy % 0,20 85
4.4. Density of IT companies 100000 person 0,15 200
4.5. Smart City technologies Score (0-100) 0,15 100
5. Ecological sustainability
51. Green zones Kv. m/pn 0,30 25
5.2. Air quality (AQl) Score (50-100) 0,25 0-50
5.3. Waste recycling % 0,20 70
5.4 Water quality Score(0-100) 0,15 100
5.5. Renewable energy % 0,10 30

The determination of the agglomeration development index is carried out in 5 stages. Its essence lies in
calculating the integral indicator of the level of socio-economic development of the agglomeration.

In the first stage, we determine the components of each index and their weight, and reflect this in the table
(Table 1).

6 Author’s development
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At the second stage, since these indicators are expressed in different units of measurement, they are
brought to a single basis (normalized). To achieve this, based on the positive and negative influence of the
aforementioned indicators on the agglomeration index, the following formulas are used:

X
Xn=7— (1)

Xmax

X,=1-

X + Xmin (2)

Xmax Xmax

X —rating value of the agglomeration indicator n;

X— value of the agglomeration indicator;

X .. — maximum indicator value;

X, — minimum indicator value.

At the third stage, the weight (share) of the ADI components is determined based on their significance. In
our opinion, it is advisable to assign the following weights to the aforementioned components (Table 2).

Table 2
Indicators of the proposed agglomeration development index and their weight’
Ne Indicators Maximum score
1. Economic 30
2. Social 25
3. Infrastructure 20
4. Digital control 15
5. Ecological sustainability 10
Jami 100

We calculate the development index at the fourth stage using the following formula:
ADI =YW xI

Here:

ADI - Agglomeration development index

W, - weight of each indicator

I- the normalized value of each individual indicator.

In our example, the final index is calculated using the following formula:

ADI=0,30E+0,255+0,20/+0,15D+0,10ES

At the fifth stage, the results obtained are evaluated, adjusted, and conclusions are drawn. Based on the
findings, the strengths and weaknesses of the agglomeration are identified, development directions for each
component are developed, and target indicators are developed.

This methodology covers 5 main areas (economic, social, infrastructure, digital management, and
environmental sustainability) when determining the agglomeration development index, is based on 28 specific
indicators, takes into account international experience, complies with the recommendations specified in the
«Uzbekistan - 2030» strategy, and provides a monitoring and evaluation system.

CONCLUSION AND RECOMMENDATIONS

Based on the examination of the methodological aspects of assessing agglomeration processes, the
following scientific and practical conclusions can be drawn.

First, the analysis of methodological approaches demonstrates that existing “universal” assessment
methods provide a comprehensive basis for comparing agglomerations and identifying general development
patterns. At the same time, their methodological framework can be further enhanced to reflect more
comprehensively the internal dynamics of agglomerations and the diversity of formal and informal economic
linkages. In this regard, the proposed “individual” approach, combined with an integral assessment index,
provides opportunities for a more detailed and accurate assessment of the actual development potential and
structural characteristics of individual agglomerations.

7 Author’s development

econoscitech-integration-journal.uz < 37 >



ECONOSCITECH INTEGRATION 10/2026

Second, an important methodological contribution of the study is the development of the Agglomeration
Development Index (ADI). The proposed index extends the traditional socio-economic and infrastructural
dimensions of agglomeration assessment by incorporating indicators of digital governance and environmental
sustainability. This approach is consistent with contemporary Smart City principles and the Sustainable
Development Goals, particularly SDG 11 — Sustainable Cities and Communities, and enables agglomeration
development to be assessed from a broader and more integrated perspective.

Third, the integral indicator, calculated through the normalisation of selected indicators and the assignment
of appropriate weighting coefficients, provides a methodological basis for comparative analysis across
agglomerations and regions. The resulting assessment framework can serve as an important analytical
and information base for public administration bodies in formulating agglomeration development strategies,
identifying priority areas for further development, monitoring territorial dynamics, and supporting evidence-
based decision-making.

Overall, the proposed methodological approach contributes to improving the assessment of agglomeration
development by integrating economic, social, infrastructural, digital, and environmental dimensions within a
unified analytical framework. Its application can support more comprehensive territorial analysis and strengthen
the methodological basis for sustainable and strategically coordinated agglomeration development.
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