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METHODS FOR ASSESSING THE IMPACT
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Abstract. This article examines methodological approaches to assessing the impact of small business
development on national economic growth. The study systematizes quantitative, structural, index-based,
correlation-regression, and forecasting approaches, proposing an integrated assessment framework that
combines the production, institutional, innovation, digital, human-capital, and economic-stability dimensions
of small business development. The empirical section utilizes statistical data for Uzbekistan for 2010-2025
and a system of six composite indices: innovation development, institutional development, management
efficiency, digitalization, human capital, and economic stability. The study demonstrates that assessing the
role of small business solely through its share in gross domestic product is insufficient, as the sector may
simultaneously exhibit high employment, investment, and export activity while facing productivity, institutional,
or technological constraints. Therefore, a Min—Max normalization procedure and an integral index are proposed
to ensure comparability across indicators. The article also considers multiple regression analysis as a tool for
examining the relationship between small business development and economic growth. The results highlight
the importance of controlling for multicollinearity and avoiding causal interpretations based solely on short
annual time series. The proposed methodology can be applied to national and regional monitoring, comparative
assessment, and the formulation of evidence-based small business development policies.

Keywords: small business, economic growth, sustainable economic growth, SME development, integral
index, Min—Max normalization, correlation analysis, regression analysis, human capital, digitalization,
innovation, Uzbekistan.

AHHoTauusA. B ctatbe nccnegoBaHbl METOAONOMMYECKME NOAXOAb! K OLEHKE BAUSHUS PasBUTUS Manoro
Oun3Heca Ha 3KOHOMUYECKUI POCT CTpaHbl. CucteMaTnanmpoBaHbl KONTIMYECTBEHHbIE, CTPYKTYPHbIE, UHOEKCHbIE,
KOPPEnsALNOHHO-PErPECCUOHHbIE M MPOrHO3HbIE MOAXOAbl, a TakkKe MpeariokeHa KOMMNekcHas cucrema
OLEHKM, 06beanHsAoLWas NpoOM3BOACTBEHHOE, MHCTUTYLMOHANbHOE, MHHOBaLMOHHOE, undpoBoe, KagpoBoe 1
9KOHOMMYECKOE U3MEPEHNS Pa3BUTMS Manoro buaHeca. B amnmMpuyeckon 4acTy NCNONb30BaHbl CTAaTUCTUYECKNE
OaHHble no Y36eknctaHy 3a 2010—2025 rr. n cuctema 13 LECTN YaCTHbIX MHAEKCOB: MHHOBALMOHHOMO Pa3BuUTUS,
WHCTUTYLIMOHAILHOro pasBuUTUS, SPAEKTUBHOCTM YrpaBneHus, LMdpoBmnsaumm, YenoBe4eckoro kannutana m
3KOHOMMYECKOW ycTONYMBOCTM. OBOCHOBAHO, YTO OLIEHKA PONX Marnoro busHeca UCKMYUTENBHO MO ero gorne
B BarilOBOM BHYTPEHHEM NPOAYKTe ABNAETCH HeOO0CTaTOMHOW, MOCKOMbKY AaHHbIN CEKTOP MOXET OAHOBPEMEHHO
OEMOHCTPMPOBATh BbICOKYH 3aHATOCTb, MIHBECTULIMOHHYIO U SKCMOPTHYH aKTUBHOCTb, CTallkKuBasdACb npu 3ToM
C OorpaHnyeHmnamMmmn npoun3BoanTENibHOCTU TpyAda, UHCTUTYUMUOHAlbHbIMU UMM TEXHONTOTMYECKUMA 6apbepaM|/|.
B cBs3u ¢ atMm ang obecneyeHust CONOCTaBMMOCTM MoKasaTenen npeanoxeHbl npouedypa HopmManusaumm
meTtogoM Min—Max v uHTerpanbeHbIi MHAEKC. B cTaTbe Takke paccMmaTtpyBaeTcs MHOXECTBEHHasi perpeccus
KaK UHCTPYMEHT U3y4YeHUa B3aUMOCBA3U MeXOy pa3BUTUEM Masioro OusHeca U SKOHOMWUYECKUM POCTOM.
Pe3yanaTb| YKa3blBalOT Ha HGOﬁXOﬂVIMOCTb KOHTPOJA MYIbTUKONJIMHEAPHOCTU U nsbexxaHusa NPUYNHHO-
CnegcTtBeHHbIX TPAKTOBOK, OCHOBAHHbLIX WCKIHOYUTENIbHO Ha KOPOTKMX TroAoBbliX BPEMEHHbIX paaax.
Pa3paboTaHHbI METOAONOrMYECKAA MOOX0H MOXET MPUMEHSTbCA ANS HALMOHaNbHOTO M PEermoHanbHOro
MOHUTOPWHIa, CPaBHUTENBHOWN OLIEHKN 1 (hOPMUPOBaHUS Hay4YHO 0OOCHOBAHHOW rOCY4apCTBEHHOM MOMUTUKM
pas3BuTUA Manoro 6usHeca.

KntoueBbie crnoBa: manbii GU3HEC, SKOHOMUYECKUI POCT, YCTOMYMBBLIA SKOHOMUYECKUIA POCT, PasButme
MCTI1, nHTerpaneHbIi nHAEKC, HopManu3aumsa Min—Max, KoppensuMOHHbIA aHann3, PerpeCcCuUoHHbIA aHanums,
YyenoBeYveckmi Kanutan, UmdpoBmn3aumsi, UHHOBaLMK, Y30EKNCTaH.
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INTRODUCTION

Economic growth is a fundamental indicator of national economic development and structural
transformation. Modern economic analysis views growth beyond a simple expansion of physical output,
emphasizing long-term determinants such as human and physical capital accumulation, knowledge diffusion,
technological innovation, efficient resource allocation, and a supportive institutional environment. Lucas
(1988) highlighted the critical role of human capital accumulation, while Romer (1990) demonstrated that
technological progress stems from intentional investment in knowledge.

This framework directly applies to small business development. According to the World Bank, small and
medium enterprises (SMEs) account for roughly 90% of businesses and over 50% of employment globally,
contributing up to 40% of GDP in emerging economies despite financial constraints. Furthermore, ILO (2019)
data across 99 countries shows that self-employed individuals, micro-enterprises, and small businesses
represent nearly 70% of total employment, underscoring the need to evaluate their contribution alongside
productivity, formality, job quality, and market access.

However, sector size alone does not guarantee proportional productivity gains. Beck, Demirgig-Kunt, and
Levine (2005) identified a strong positive correlation between SME prevalence and per capita GDP growth,
though cross-country evidence does not establish a direct causal link. Consequently, assessing the economic
impact of small business requires a multidimensional methodology that encompasses output, employment,
investment, innovation, digitalization, human capital, institutional quality, management efficiency, export
capacity, and economic resilience.

This study aims to develop and substantiate a comprehensive methodological framework to assess the
contribution of small business development to national economic growth, using Uzbekistan as an empirical
case for the 2010-2025 period.

The research tasks are as follows:

1. Systematize existing approaches to measuring small business contributions to economic growth;

2. Identify key dimensions and indicators of small business development;

3. Formulate a system of partial indices for multidimensional assessment;

4. Apply Min—Max normalization to ensure indicator comparability;

5. Construct an integral small business development index;

6. Analyze the relationship between small business development and economic growth using correlation
and regression methods;

7. Outline methodological limitations and formulate policy recommendations for system enhancement.

LITERATURE REVIEW

The theoretical foundations for assessing the role of small business in economic growth stem from several
complementary strands of economic thought.

Lucas (1988) placed human capital accumulation at the core of long-term economic development, a
concept highly relevant to small firms as both consumers and generators of human capital through employment,
practical learning, and knowledge transfer. Romer (1990) explained long-term growth through intentional
investments in knowledge and technology, where small enterprises contribute via experimentation, innovation,
product differentiation, and knowledge commercialization. Building on this, Aghion and Howitt (1992) developed
the mechanism of creative destruction, establishing a theoretical basis for entrepreneurial firms as drivers
of technological renewal. However, Acs and Audretsch (1987) demonstrated that the innovative advantage
between small and large firms varies according to market structure, capital intensity, entry barriers, labor
skills, and industry characteristics, supporting a differentiated assessment across sectors. Furthermore, Porter
(1990) emphasized examining small business as part of broader production networks, clusters, and competitive
systems.

The institutional dimension is emphasized in North’s (1990) framework, which identifies formal and informal
rules as key determinants of economic performance that directly influence market entry, contract enforcement,
property rights, financing access, and transaction costs for small businesses. International empirical evidence
reinforces this multidimensional perspective. The OECD (2010, 2023) notes that while small firms significantly
drive innovation, they simultaneously navigate challenges related to productivity, digitalization, labor availability,
financing, global value chains, and the green transition, requiring appropriate knowledge flows and institutional
support.

Consequently, the existing literature demonstrates that the contribution of small business to economic
growth should be assessed as an integrated system of interconnected economic, institutional, technological,
social, and organizational effects.

econoscitech-integration-journal.uz
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RESEARCH METHODOLOGY

The empirical analysis utilizes annual data for Uzbekistan covering the period 2010-2025. This
16-year observation window encompasses significant structural transformations, accelerated digitalization,
entrepreneurial expansion, and evolution within the investment and export ecosystems.

Statistical data were primarily sourced from the National Statistics Committee of the Republic of Uzbekistan.
The Committee’s SIAT database provided time-series indicators regarding small business GDP contribution,
employment generation, investment activity, industrial output, and export volumes.

For context, official data indicate that the national share of small business in Uzbekistan’s GDP adjusted
from 60.8% in 2010 to 52.2% in 2025, while the corresponding figure for the Andijan region shifted from 69.1%
to 70.1%. This regional divergence underscores why relying solely on a single GDP-share metric provides an
incomplete picture of small business development dynamics.

To address this, the study employs a five-level methodological framework:

1. Descriptive Level: Evaluates output, employment, investment, and export dynamics;

2. Structural Level: Determines sector shares within aggregate national economic indicators;

3. Multidimensional Index Level: Normalizes individual indicators and aggregates them into partial
composite indices;

4. Econometric Level: Utilizes correlation and multiple regression modeling to analyze relationships
between structural dimensions of small business and overall economic growth;

5. Forecasting Level: Applies identified econometric relationships to project baseline, optimistic, and
pessimistic development scenarios.

3.1. Indicator System

Based on theoretical insights from endogenous growth, institutional economics, and competitiveness
theories, six core dimensions were structured for assessment:

* Innovation development;

* Institutional development;

» Management efficiency;

* Digitalization;

* Human capital;

Economic stability (Table 1).

Table 1
System of partial composite indices for assessing small business development

Index Symbol Core Variables Weight Structure
Innovation development Services, industrial output, fixed-capital
- K . ! 0.25 each
index inno investment, newly created firms
Instltutlonia:ddee;(velopment Kt Active firms, new firms, liquidated firms 0.40; 0.35; 0.25
Managerr_ment efficiency K Labour prqductlwty, outp_ut_ per enterprise, 0.40: 0.30: 0.30
index bs investment efficiency
Digitalisation index K ICT services, electronic services, 0.40; 0.30; 0.30
raq communication services
Human capital index K Employment, labour productivity, highly 0.40: 0.35: 0.25
ik educated employees
Economic stability index K, Exports, investment, value added, profitability 0.30; 0.25; 0.25; 0.20

The partial indices should be calculated only after bringing their component indicators to a comparable
scale.

For a positive indicator, Min-Max normalisation is defined as:
Xit - Xmin
Xmux - Xmin

Zy =

where Z_is the normalised value, X, is the actual value, and X, and X ___are the minimum and maximum
values over the observation period.
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For a negative indicator, the transformation should be reversed:
Xmax - Xit

Zi =

Xmax - Xmin

This distinction is particularly important for indicators such as firm liquidation, overdue debt or other
variables where an increase represents deterioration rather than improvement.
After calculating the six partial indices, the overall development index can be expressed as:

6
Liotal = Z WjKj
j=1

If there is no statistically or theoretically justified reason to assign different weights, equal weights provide
the most transparent baseline:

Kinno + Kinst + Kbs + Kraq + Kik + Kib
Ligtal = 6

A critical methodological condition is that all six components must be on the same scale before aggregation.
In the working dataset used in this study, K, _ initially ranges from 5.51 to 32.85, whereas the other indices are
expressed approximately within the 0-1 interval. Therefore, using the raw K, _together with the other indices
would artificially increase the weight of management efficiency. It must first be normalised.

The general multiple regression model is specified as:

Tio = Bo + B1Kinno + B2Kinst + B3Kps + ﬁ4Kraq + BsKix + BeKip + €

where:T, - economic growth rate; € - random error.

The model should be evaluated using R?, adjusted R?, the F-test, individual t-tests, p-values, confidence
intervals, residual diagnostics and multicollinearity statistics.

For a short annual series, however, the econometric specification must be interpreted cautiously. Six
explanatory variables with only 16 observations leave only nine degrees of freedom for the residual term. This
makes the model highly sensitive to multicollinearity and individual observations.

ANALYSIS AND RESULTS

Official statistics demonstrate the substantial scale of small business activity in Uzbekistan. In 2010, small
business accounted for 60.8% of GDP, adjusting to 52.2% by 2025. This structural shift does not imply a
reduction in the sector’s absolute economic contribution; rather, it reflects the rapid expansion of large-scale
industrial output and broader macroeconomic transformations. Simultaneously, total employment within small
businesses rose from 8.64 million in 2010 to 11.18 million in 2025, representing an approximate 29.4% increase.

Investment dynamics display an even more pronounced upward trajectory. Fixed-capital investment by
small enterprises increased from 5,491.3 billion soums in 2010 to 362,910.0 billion soums in 2025. As these
values are expressed in nominal terms, they should be interpreted alongside relevant price adjustments rather
than as a direct 66-fold real gain. Nevertheless, the data confirm the expanding role of small businesses in
national capital formation. Export performance also expanded significantly, rising from USD 1.78 billion in 2010
to USD 12.38 billion in 2025 according to the SIAT database (Table 2).

Table 2
Selected indicators characterizing the role of small business in Uzbekistan
Indicator 2010 2025 Change, % Interpretation
Small business share in GDP, % 60.8 52.2 -14.1 Relative share moderated

Employment in small business, thousand 86439 | 111834 +29.4 Employment contribution
persons strengthened
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Fixed-capital investment, bin soums 5491.3 | 362,910.0 | +6508.8 Strong eXp?’t‘grSr'T‘]’S” in nominal
Exports, million USD 1,782.8 | 12,382.6 +594.6 Export orientation expanded
Small business share in investment, % 33.4 61.4 +28.0 p.p. Investment contribution
strengthened
Small business share in industrial Industrial contribution
production, % 26.6 34.9 *8.3p.p. strengthened

The official investment-share series is particularly informative. Small business’s share of total fixed
investment increased from 33.4% in 2010 to 61.4% in 2025. In the Andijan region, this figure rose from 58.2%
to 77.2%. Similarly, the national share of small business in total industrial production increased from 26.6% in
2010 to 34.9% in 2025, while in the Andijan region, it grew from 15.5% to 38.0%. These dynamics suggest that
the economic contribution of small business extends beyond its GDP share. The sector simultaneously fulfills
several core economic functions: creating employment, mobilizing investment, expanding exports, diversifying
production, and stimulating regional economic activity.

The empirical dataset constructed in this study contains six partial composite indices covering the 2010—
2025 period (Table 3).

Table 3

Dynamics of partial composite indices of small business development, 2010-2025
Year Kinno Kinst Kbs Kraq Kik Kib
2010 0.04 0.00 5.51 0.01 0.00 0.19
2011 0.04 0.03 6.28 0.01 0.05 0.23
2012 0.01 0.07 6.57 0.01 0.10 0.02
2013 0.04 0.07 7.40 0.01 0.16 0.07
2014 0.05 0.10 8.09 0.01 0.21 0.07
2015 0.06 0.12 9.30 0.00 0.26 0.07
2016 0.09 0.15 10.52 0.02 0.31 0.07
2017 0.13 0.16 12.52 0.05 0.36 0.06
2018 0.20 0.21 14.81 0.08 0.37 0.1
2019 0.37 0.30 15.62 0.09 0.43 0.17
2020 0.40 0.49 17.81 0.14 0.43 0.12
2021 0.46 0.70 20.92 0.25 0.53 0.14
2022 0.47 0.84 24.03 0.44 0.60 0.21
2023 0.59 1.00 27.72 0.68 0.70 0.27
2024 0.74 0.71 32.43 1.00 0.79 0.39
2025 0.95 0.55 32.85 1.00 0.91 0.55

The dynamics demonstrate a general strengthening of the innovation, institutional, digital and human-
capital dimensions. The innovation index increased from 0.04 in 2010 to 0.95 in 2025, while the digitalisation
index increased from 0.01 to 1.00. The human-capital index increased from 0.00 to 0.91. The institutional index
reached its maximum in 2023 and subsequently declined to 0.55 in 2025. This is analytically important because
it suggests that improvements in one dimension of small business development do not necessarily produce
simultaneous improvements in all other dimensions. The economic-stability index increased from 0.19 to 0.55.
Its slower progression compared with innovation and digitalisation indicates that technological transformation
does not automatically translate into equivalent improvements in external competitiveness, profitability, value
added and resilience. This finding is consistent with OECD evidence showing that digitalisation creates
opportunities for SMEs but also requires appropriate skills, management capabilities and institutional conditions
to translate technological adoption into productivity improvements.

For an illustrative integral assessment, the management-efficiency index was first normalised:
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Kbs - Kbs,min

K, =
bs Kb _ K )
s,max bs,min
Table 4
Normalised management-efficiency index and integral development index

Year K. [ Assessment
2010 0.000 0.040 Low
2011 0.028 0.065 Low
2012 0.039 0.041 Low
2013 0.069 0.070 Low
2014 0.094 0.089 Low
2015 0.139 0.108 Low
2016 0.183 0.137 Low
2017 0.256 0.169 Low
2018 0.340 0.218 Low
2019 0.370 0.288 Low
2020 0.450 0.338 Low
2021 0.564 0.441 Medium
2022 0.677 0.540 Medium
2023 0.812 0.675 Good
2024 0.985 0.769 Good
2025 1.000 0.827 High

For the purposes of methodological classification, the following proposed thresholds may be used:
e low level: I, <0.34
e medium level: 0.34</ _<0.56

total
e good level: 0.56=/,__<0.78

total—

e high level: I >0.78

Under this classification, the integrated level of small business development remained low during 2010-
2020, moved to a medium level in 2021-2022, reached a good level in 2023-2024 and entered the high category
in 2025. This transition is methodologically significant. It indicates that the development of small business
should be interpreted as a cumulative process. Individual improvements in employment or firm numbers may
not immediately produce a high integral score; rather, the cumulative strengthening of innovation, institutional
capacity, human capital, digitalisation, management and economic resilience is required.

Correlation analysis provides an initial assessment of the direction and strength of statistical association
between the variables.

The six explanatory indices in the working dataset are strongly correlated with one another. For example,
the correlation between management efficiency and human capital is approximately 0.982, while the correlation
between innovation development and management efficiency is approximately 0.977 (Table 5).

Table 5
Correlation matrix
va ri a b Ie Kinna ,(inst Kbs Kra_q Kik Kib io
K. 1.000 0.826 0.977 0.934 0.957 0.850 -0.146
K. 0.826 1.000 0.887 0.765 0.851 0.539 -0.231
K, 0.977 0.887 1.000 0.942 0.982 0.784 -0.185
K., 0.934 0.765 0.942 1.000 0.898 0.888 -0.001
K, 0.957 0.851 0.982 0.898 1.000 0.724 -0.198
K, 0.850 0.539 0.784 0.888 0.724 1.000 0.132
T, -0.146 -0.231 -0.185 -0.001 -0.198 0.132 1.000
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The high correlations among the explanatory variables have an important interpretation. They do
not necessarily mean that the indices are conceptually redundant. Rather, they suggest that innovation,
management, digitalisation and human capital tend to develop simultaneously. However, such strong
interdependence creates a serious econometric problem when all six indices are introduced simultaneously
into a regression equation. The correlation between the individual indices and the contemporaneous economic-
growth variable in the supplied 2010-2025 dataset is weak. This does not necessarily mean that small business
does not affect economic growth. Instead, it indicates that the annual growth rate is affected by many short-term
macroeconomic factors and that the effect of structural business development may occur with a time lag.

Using the 2010-2025 data presented in the analytical dataset, the direct OLS estimation gives the following
working equation:

Tip = 147 — 0.12Kinn, + 0.76Kipg — 0.14Kps + 1.24K,q, + 211Ky + 1.32Ky,

The estimated R? is approximately 0.429, while the adjusted R? is approximately 0.049. The overall F-test
does not reach the conventional 5% significance level in this specification. This result should not be interpreted
as evidence that small business development has no effect on economic growth. The more appropriate
conclusion is methodological: the six-dimensional contemporaneous model is too demanding for a sample of
only 16 annual observations, especially because the explanatory variables are highly correlated (Table 6).

'l\l;[a;lr?(?iagnostic characteristics of the multiple regression model
Indicator Result Interpretation
Number of observations 16 Small time-series sample
Explanatory variables 6 Relatively high for sample size
R? 0.429 About 42.9% of variation explained in-sample
Adjusted R? 0.049 Strong penalty for model complexity
F-statistic 1.129 Overall model is statistically weak
F-test p-value 0.418 Overall significance is not established
VIF, ~10.56 High multicollinearity
VIF, ~27.04 Very high multicollinearity
VIF, ~51.08 Very high multicollinearity
VIF, ~52.13 Very high multicollinearity
VIF, =192.50 Extremely high multicollinearity
VIF, =~13.20 High multicollinearity

The VIF values demonstrate that the explanatory variables contain substantial overlapping information.
This is logical from an economic perspective: firms that improve management efficiency often simultaneously
invest in digital technologies, human capital and innovation. Therefore, coefficient signs in such a model should
not be interpreted mechanically. A negative coefficient on one variable does not necessarily mean that the
corresponding dimension harms economic growth. It may reflect the fact that several closely related variables
are competing to explain the same component of variation.

CONCLUSION AND RECOMMENDATIONS

This study demonstrates that assessing the contribution of small business to national economic growth
requires moving beyond reliance on a single indicator, such as its share in GDP. While the GDP-share metric
reflects the sector’s direct scale, it does not reveal whether growth stems from productivity improvements,
technological upgrading, human capital accumulation, investment, exports, or institutional progress. Although
the national share of small business in Uzbekistan’s GDP adjusted from 60.8% in 2010 to 52.2% in 2025, sector
employment expanded by approximately 29%, its share in total fixed investment rose from 33.4% to 61.4%, and
export volumes increased significantly.
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The integral assessment based on six core dimensions indicates a steady strengthening of small business
development. Following the normalization of the management efficiency indicator, the calculated integral index
increased from 0.040 in 2010 to 0.827 in 2025, marking a transition from a low to a high development level.
Simultaneously, econometric modeling underscores the need for careful statistical interpretation, as the six
explanatory indices exhibit strong mutual correlation within a 16-observation time series.

Based on these findings, the following methodological and policy recommendations are proposed:

Multidimensional Monitoring: National tracking systems should complement GDP, employment, and
enterprise counts with metrics for investment, labor productivity, exports, innovation, digitalization, human
capital, and institutional quality.

Indicator Normalization: All variables within aggregate indices must undergo statistical normalization
prior to aggregation to ensure comparability across diverse measurement units.

Weight Calibration: Component weights in composite indices should be substantiated theoretically,
statistically, or through transparent expert evaluations, using equal weighting as a baseline and testing
alternative schemes for robustness.

Sample Expansion: To enhance econometric reliability given limited annual time series (15-20
observations), future modeling should incorporate regional panel data spanning Uzbekistan’s subnational
territories.

Overall, the contribution of small business to economic growth is best conceptualized not as a simple
statistical share of GDP, but as a multidimensional transformation of productive resources into employment,
investment, innovation, value added, exports, and productivity. This approach provides a robust analytical
foundation for evaluating sustainable growth dynamics and designing evidence-based policy frameworks.
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