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FINANCIAL INTENSITY AND YOUTH
ENTREPRENEURSHIP IN UZBEKISTAN:
EVIDENCE FROM A TWO-WAY
FIXED-EFFECTS REGIONAL PANEL MODEL

Isakjanova Saboxat
Doctoral Student of Tashkent State University of Economics

AHHoTaumsa. Mccnepyetrca B3auMMOCBA3b MexAy (UHAHCOBOW MHTEHCUMBHOCTBIO U MOMOLEXHBIM
npeanpuH1MMaTensCTBOM B Y36ekncTaHe Ha OCHOBE perroHarsnbHbIX NaHenNbHbIX JaHHbIX N0 14 pernoHam 3a
2020-2025 rogpbl. B cBs13 ¢ OTCYTCTBMEM MOSHbIX OhULMANbHBIX PErMOHasbHbIX AAHHbLIX O MOMOAEXHOM
npeanpuHUMaTenbCTBE pernoHanbHble mokasatenu ObimM paccyvMTaHbl C UCMOMb30BaHWEM npouenypbl
KanMbpoBKM M cornacoBaHbl C oduunanbHbiMK  ObLieHaunoHanbHbiMM  AaHHbIMU. WHTEHCMBHOCTb
MOSOAEXKHOro npeanpuHUMaTenbcTBa M3Mepsnacb Kak pacyETHOE KONMMYECTBO CaMO3aHATbIX vl U
MHAMBUAOYANbHbIX NpeanpuHumarenen B Bo3pacTte 15-29 net Ha 10 000 monogbix niogen. [ins nepuoga
2021-2025 rogoB 6binia OLeHeHa naHenbHas Mogenb C ABYCTOPOHHUMU (DUKCMPOBAHHBIMU ddhdeKkTamm
(two-way fixed effects), B koTopon 06bACHSOLWME NepeMEHHbIE NCMONb30BannChb C flaroM B OOMH rofg, a
OXBaT UHTEPHETOM, YpPOBEHb 6e3paboTnLbl U MNOTHOCTb CTYAEHTOB BbICLUMX YY4E€OHbIX 3aBefeHUn Obinu
BKITHOYEHbl B KAQ4e€CTBE KOHTPOJIbHbIX MEPEMEHHbIX. Pe3ynbraTbl CBMAETENLCTBYHT 00 OTpuUaTENbHOWN
B3aMMOCBS3M MeXxay o0ulen (PUHAHCOBOW MHTEHCMBHOCTbIO C JlaroM B OAWH o4 W MocrenytoLlen
WHTEHCUBHOCTbIO MOMOAEXKHOIo NpeanpuHnuMarenscTea (koadduuneHT = -0,116686; p = 0,004). CornacHo
cneuymdukauum log-log, yBenuyeHme UHAHCOBOW MHTEHCMBHOCTM Ha 10% CBA3@HO CO CHWXEHUEM
WHTEHCUBHOCTU MOSOAEXHOIO NpeanpMHumMaTenbcTBa npumepHo Ha 1,1% B cneaytowiem rogy. MNnoTHoCTb
CTYAEHTOB BbICLLUMX Y4EOHbIX 3aBe4EHNI MOMOXUTENBHO CBSA3aHa C MOJTOAEXHbBIM NPeANnPUHNMATENbCTBOM
(koadbbumumeHT = 0,564796; p = 0,004), Torga kKak oxXxBaT MUHTEPHETOM 1 YPOBEHb 6€3paboTuLbl HE ABMAAOTCSA
CTaTUCTUYECKN 3HaymMmbiMWi. OTpuuatenbHbli 3HaK KoadduumeHTa QUHAHCOBOWN WHTEHCMBHOCTU
COXpaHseTcs B anbTepHaTMBHbIX cneyndukaumnax u B 99,4% 13 500 noBTOpeHM MOAENMPOBaHNA METOAOM
MoHTe-Kapno. OgHako npu obbeaMHEHMM HeonpedenéHHOCTU, CBSA3aHHOM C npouenypov KanmbpoBKu
N PErpeccuoHHbIM OLieHMBaHMEM, No npaBunam PybuHa koadduumeHT octaérca oTpuuaTenbHbIM, HO
CTAHOBUTCA CTaTUCTUYECKU He3dHaummbiM (—0,117622; p = 0,150). OTaenbHbI NEPEKPECTHbLIA aHanua
LlenieBoro kpegmtoBaHmsa mononéxu B 2019 rogy BbISBUIT NONTOXKUTENBHYH, HO CTAaTUCTUYECKN HE3HAYMMYHO
CBSI3b C MOCMeayLWmnM poCTOM MOJIOAEXHOro npeanpuHumMmartenscTa (koadduuneHT = 0,466245; p =
0,178). MNMony4yeHHbIe pe3ynbTaThl MOKa3bIBAIOT, YTO 0OLLEe MHBECTMLMOHHOE (PUHAHCMPOBaHUE U Lenesoe
KpeouTtoBaHMe MOSMOOEXN MOryT BO3LENCTBOBATb HA MOMOAEXHOE NpennpUHUMATENbCTBO NOCPEACTBOM
pasnnyHbIX MEXaHU3MOB, TOr4a Kak cpefa BbiCLLero oopasoBaHns NONOXUTENBHO CBA3aHa C MOMOAEXHOWN
npeanpuHUMaTesibCKOM aKTMBHOCTbIO. BmecTe ¢ TemM B3aMMOCBA3b C (PMHAHCOBOW WMHTEHCUBHOCTHLIO
crnefyetr UHTEpPNPEeETUpPOBaTh C OCTOPOXHOCTbIO BBUAY HEOMPEOENEHHOCTU, MpUCyLen KanmbpoBaHHbIM
pervoHarnbHbIM NOKa3aTensm.

KniouyeBble cnoBa: MONOAEXHOE MNpeanpuHMMAaTeNnbCTBO; (PMHAHCOBas MHTEHCUBHOCTb; LIENEBOE
KpeauToBaHWE MOJSIOAEXM; PErMOHanbHbIe NaHerNbHbIE OAaHHbIE; OBYCTOPOHHME (PUKCUPOBAHHbIE 3D(EKTDI;
NIIOTHOCTb CTYAEHTOB; Y30EeKNCTaH.

Abstract. The relationship between financial intensity and youth entrepreneurship in Uzbekistan is
examined using regional panel data covering 14 regions over the 2020-2025 period. Because complete
official regional data on youth entrepreneurship were unavailable, regional estimates were constructed
using a calibration procedure and reconciled with official national totals. Youth entrepreneurship intensity
was measured as the estimated number of self-employed individuals and individual entrepreneurs aged
15-29 per 10,000 young people. A two-way fixed-effects panel model was estimated for 2021-2025, with
explanatory variables lagged by one year and internet coverage, unemployment, and higher-education
student density included as control variables. The results indicate a negative association between lagged
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general financial intensity and subsequent youth entrepreneurship intensity (coefficient = -0.116686; p =
0.004). In the log-log specification, a 10% increase in financial intensity is associated with an approximately
1.1% lower level of youth entrepreneurship intensity in the following year. Higher-education student density
is positively associated with youth entrepreneurship (coefficient = 0.564796; p = 0.004), whereas internet
coverage and unemployment are not statistically significant. The negative sign of the financial intensity
coefficient remains stable across alternative specifications and in 99.4% of 500 Monte Carlo replications.
However, when uncertainty arising from the calibration procedure and regression estimation is combined
using Rubin’s rules, the coefficient remains negative but becomes statistically insignificant (-0.117622; p =
0.150). A separate cross-sectional analysis of targeted youth credit in 2019 reveals a positive but statistically
insignificant association with subsequent growth in youth entrepreneurship (coefficient = 0.466245; p =
0.178). The findings suggest that general investment financing and targeted youth credit may influence
youth entrepreneurship through different mechanisms, while the higher-education environment is positively
associated with youth entrepreneurial activity. Nevertheless, the relationship with financial intensity should
be interpreted cautiously because of the uncertainty inherent in the calibrated regional estimates.

Keywords: youth entrepreneurship; financial intensity; targeted youth credit; regional panel data; two-way
fixed effects; higher-education student density; Uzbekistan.

INTRODUCTION

Youth entrepreneurship is increasingly recognized as an important source of employment, income
generation, and local economic development. However, entrepreneurial activity among young people varies
substantially across regions due to differences in access to finance, digital infrastructure, labor-market
conditions, and knowledge environments. Identifying these regional differences is particularly important for
designing policies that effectively support sustainable youth entrepreneurship.

In Uzbekistan, the expansion of self-employment and individual entrepreneurship has significantly
increased the number of young people engaged in entrepreneurial activity. At the same time, comprehensive
and consistent regional data on youth entrepreneurship are not available for all years and indicators. This
creates a methodological challenge in comparing entrepreneurial intensity across regions and over time. In
addition, the relationship between financial conditions and youth entrepreneurship may vary depending on
whether financing represents general investment activity or targeted youth-oriented credit.

This study addresses these issues by constructing a calibrated regional measure of youth entrepreneurship
intensity for 2020—-2025 and examining its relationship with financial and socioeconomic factors. The analysis
focuses on financial intensity, internet coverage, unemployment, and the density of higher-education students.
To account for unobserved regional characteristics and common annual shocks, a two-way fixed-effects panel
model is employed using data from 14 regions and 70 observations in the main specification. Explanatory
variables are lagged by one year to examine whether changes in regional conditions are associated with
subsequent changes in youth entrepreneurship intensity.

The study makes three main contributions. First, it develops a calibration procedure for estimating regional
youth entrepreneurship counts when direct age-specific regional data are incomplete. Second, it distinguishes
between general financial investment intensity and targeted youth credit, allowing these two forms of financing
to be examined separately. Third, it evaluates the robustness of the estimated financial relationship using
alternative specifications, a clustered bootstrap, Driscoll-Kraay standard errors, the exclusion of Tashkent, and
Monte Carlo simulations that incorporate uncertainty in the calibrated regional distribution.

The results show a statistically significant negative association between lagged general financial intensity
and subsequent youth entrepreneurship intensity in the two-way fixed-effects model, while higher-education
student density demonstrates a positive and statistically significant association. Internet coverage and
unemployment do not demonstrate statistically significant independent relationships. The negative sign of the
financial-intensity coefficient remains stable across alternative specifications and Monte Carlo simulations,
although jointly accounting for calibration and regression uncertainty reduces its statistical precision. Targeted
youth credit in 2019 demonstrates a positive, although statistically insignificant, relationship with subsequent
growth in youth entrepreneurship.

LITERATURE REVIEW

Previous studies and international reports identify access to finance, human capital, digitalization, and
labor-market conditions as important factors shaping entrepreneurship among young people and SMEs
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(OECD, 2023; OECD, 2026; ILO, 2024). Access to finance can facilitate business creation by relaxing liquidity
constraints and enabling investment in productive assets. However, the relationship between finance and
entrepreneurship may depend on the type, allocation, and intended beneficiaries of financial resources.
Financing directed toward established firms and large fixed-capital projects may operate through mechanisms
that differ from those directly supporting entrepreneurial activity among young people.

Human capital and knowledge environments may also influence youth entrepreneurship. Higher-education
institutions can provide skills, knowledge, networks, and opportunities that support entrepreneurial activity.
Similarly, digital connectivity may reduce information and market-access barriers for young entrepreneurs.
Labor-market conditions may also shape entrepreneurial entry, although the relationship can vary because
unemployment may encourage self-employment while also reflecting broader local economic conditions. These
factors suggest that youth entrepreneurship can be more comprehensively examined within a broader regional
economic and institutional environment rather than through financial access alone.

In Uzbekistan, regional financing conditions can be assessed using official data on fixed-capital investment
financed by bank loans and other borrowed funds, while the Yoshlar — kelajagimiz program provides evidence
on targeted financial support for young entrepreneurs. The National Statistics Committee provides regional data
on the population aged 14-30, self-employed persons, and individual entrepreneurs by age group. However,
complete age-specific regional data on youth entrepreneurship are not consistently available across all years.
Moreover, empirical evidence on the regional determinants of youth entrepreneurship in Uzbekistan provides
opportunities for further investigation. This study contributes to this area by constructing a calibrated regional
measure of youth entrepreneurship intensity and examining its association with financial intensity, internet
coverage, unemployment, and higher-education student density using a two-way fixed-effects panel model.
General financial intensity and targeted youth credit are analyzed separately because they represent different
forms of financial support.

RESEARCH METHODOLOGY

Measurement of Youth Entrepreneurship Intensity

The analysis covers 14 regions of Uzbekistan for 2020-2025. Because complete age-specific regional
data on youth entrepreneurship were not available for all years, a calibration procedure was used to estimate
the regional distribution of youth entrepreneurship.

For the construction of the youth entrepreneurship measure, the 15-19, 20-24, and 25-29 age groups
were combined to obtain the number of young self-employed persons and individual entrepreneurs aged 15-29.
However, regional population data are publicly available for the broader 14-30 age range. This difference in
age coverage was taken into account when interpreting the resulting indicator. Accordingly, the final measure is
defined as estimated youth entrepreneurship intensity per 10,000 residents aged 14-30, rather than as a strict
entrepreneurship participation rate among the 15-29 age group.

The initial regional measure was constructed as the relative logarithmic intensity of youth
entrepreneurship:

where 4, denotes the official number of relevant entrepreneurs in region i and year t, while P, represents
the population aged 14-30. This relative measure reduces the effect of differences in regional population size
and allows entrepreneurial intensity to be compared across regions.

The resulting regional intensity measure was calibrated using two explanatory indicators: the relative
logarithmic intensity of self-employed persons and the relative logarithmic intensity of individual entrepreneurs.
The calibration equation was specified as:

Gic = a + by Xy + by Xoje + Wit

The estimated calibration coefficients were —0.0198 for the constant, 1.1594 for self-employed persons,
and -0.6189 for individual entrepreneurs.
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The predicted regional intensities were then converted into regional weights and adjusted so that the
sum of the estimated regional counts exactly matched the official national total of self-employed persons and
individual entrepreneurs aged 15-29:

N = OB{*™%° + YaTT{5 ™2

W = P;y exp(§it)
it 2ibie exp(ﬁit)
Yie = Nwy

where N, is the official national total in year t. This procedure ensures consistency between the estimated
regional distribution and the official national totals.
The calibrated number of young entrepreneurs was subsequently normalized by the population aged
14-30: R
_ Yie _
YT = 10000 - 2=,y = In(YTy)

it

Thus, YT, measures the estimated youth entrepreneurship intensity per 10,000 people aged 14-30, while
vir is its natural logarithm.

Financial and Control Variables

The main financial variable was financial intensity, defined as the amount of fixed-capital investment
financed through bank loans and other borrowed funds per 10,000 young people:

. BKlie 10

where BKI, denotes fixed-capital investment financed through bank loans and other borrowed funds,
measured in million UZS. The resulting financial-intensity measure is expressed in billion UZS per 10,000
young people.

The main model uses the natural logarithm of financial intensity. As robustness measures, the standardized
share of bank loans and other borrowed funds in total fixed-capital investment and a financial-environment
index were also considered.

Three control variables were included. Internet coverage was measured as the number of internet
subscribers per 100 people. Unemployment was measured as the unemployment rate in percent. Higher-
education student density was measured as the number of university students per 1,000 young people. These
variables represent, respectively, market access and digital connectivity, labor-market conditions, and the
knowledge and cooperation environment.

Two-Way Fixed-Effects Panel Model

The main empirical specification was a two-way fixed-effects panel model:

Yic = Biln(Mlj—1) + B2In(IQ;r—q) +
P3IDit—1 + B4In(OTZir—1) + a; + T + &i¢

The explanatory variables were lagged by one year. This specification examines whether changes in
regional financial and socioeconomic conditions are associated with changes in youth entrepreneurship
intensity in the following year.

The term a; captures time-invariant regional characteristics, including geographical conditions, historical
production structures, and other persistent differences between regions. The year effects 7, capture shocks and
changes common to all regions, including nationwide economic developments and changes in registration or
self-employment arrangements.

The main model contains 70 observations covering 14 regions. Standard errors were clustered at the
regional level. Model selection was based on comparisons among pooled ordinary least squares, two-way fixed-
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effects, and random-effects specifications. The statistical significance of regional effects was also assessed
using an F-test.

Robustness and Sensitivity Analysis

Several procedures were applied to assess the robustness of the main findings. First, a 9,999-repetition
cluster bootstrap was used to account for the relatively small number of regional clusters. Second, Driscoll—
Kraay standard errors were employed to examine sensitivity to possible cross-sectional dependence. Third,
the model was re-estimated after excluding Tashkent to assess the extent to which the results were influenced
by this region.

Alternative financial measures were also examined, including the standardized share of bank loans and other
borrowed funds and the financial-environment index. In addition, 500 Monte Carlo replications were conducted
to assess the sensitivity of the estimated coefficient to uncertainty in the calibrated regional distribution. The
resulting calibration and regression uncertainty was subsequently combined using Rubin’s rules.

Finally, the economic role of targeted youth credit was examined separately from general financial intensity.
Using data for 13 regions, a cross-sectional regression related the 2019 intensity of targeted youth credit to the
logarithmic growth of youth entrepreneurship intensity during 2020-2025:

AYi2020-2025 = Mo + 7711n(MKi,2019) + v

In the cross-sectional regression:

Ayisz020—2025s — the logarithmic growth of youth entrepreneurship intensity in region i over 2020-2025.
MKi,2010 — targeted youth credit intensity in 2019, measured in billion soums per 10,000 young people.
1o — the constant term of the cross-sectional regression.

1n: — the coefficient of targeted youth credit intensity in 2019.

vi — the random error term of the cross-sectional regression.

HC3 heteroskedasticity-consistent standard errors were used for this cross-sectional specification.

ANALYSIS AND RESULTS

Descriptive Results and Temporal Patterns

The calibrated regional estimates reveal substantial changes in youth entrepreneurship over the 2020-
2025 period. The official national total of self-employed individuals and individual entrepreneurs aged 15-29
was 242,726 in 2020 and 426,652 in 2021. It decreased to 262,089 in 2022 before increasing to 513,453 in
2023, 1,020,580 in 2024, and 1,469,476 in 2025. In each year, the sum of the calibrated regional estimates
exactly matched the corresponding official national total. This confirms that the calibration procedure preserved
the official annual aggregate while estimating its regional distribution.

Average youth entrepreneurship intensity increased from 245.3 per 10,000 young people in 2020 to 1,543.4
in 2025. The increase was particularly pronounced in 2024 and 2025 and corresponded with the substantial rise
in the official national number of young self-employed individuals and individual entrepreneurs. The observed
changes therefore reflect not only regional differences but also broader changes in the national registration and
self-employment environment during the study period.

The final panel dataset contained 84 region-year observations for the main variables. Youth
entrepreneurship intensity averaged 683.46 per 10,000 persons aged 14-30, with values ranging from
168.77 to 1,927.10. The calibrated number of young entrepreneurs averaged 46,844.95 persons and
ranged from 5,871.35 to 157,319.46. Financial intensity averaged 16.27 billion soums per 10,000 young
people, with a minimum of 0.85 and a maximum of 77.11 billion soums. Internet coverage averaged 77.51
subscribers per 100 inhabitants, while the unemployment rate averaged 7.70%. Higher-education student
density, available for 2021-2025, covered 70 observations and averaged 111.34 students per 1,000 young
people.

The financial environment index was standardized to have a mean of 0.00 and a standard deviation of 1.00
across the panel. Its values ranged from —2.22 to 3.17. At the aggregate regional level, the average financial
environment index decreased from 0.660 in 2020 to —0.807 in 2025, whereas average youth entrepreneurship
intensity increased from 245.3 to 1,543.4 per 10,000 young people. This contrasting movement provides
descriptive motivation for examining the relationship between financial conditions and youth entrepreneurship
using a panel specification that controls for both regional and year-specific effects.
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Table 1. Descriptive Statistics of Panel Variables, 2020-2025?

Variable Observations Mean Std. Dev. Minimum Maximum
Calibrated regional number of 84 46,844.95 | 39337.71 | 587135 | 157,319.46
youth entrepreneurs, persons
Estimated youth entrepreneurship
intensity per 10,000 population 84 683.46 490.00 168.77 1,927.10
aged 14-30
Financial environment index 84 0.00 1.00 -2.22 3.17
Financial intensity, billion UZS per
10,000 youth 84 16.27 15.40 0.85 77.11
Internet coverage, sut')scrlbers per 84 77.51 37.69 42 50 262 60
100 population
Unemployment rate, % 84 7.70 2.24 4.00 11.10
Real per capita income, thousand 84 17,871.45 | 810720 | 7,982.90 | 55769.20
Higher-education student density,
students per 1,000 youth 70 111.34 130.93 27.67 748.70

Main Panel Regression Results

The main empirical analysis examines whether changes in regional financial conditions are associated with
subsequent changes in youth entrepreneurship intensity. A two-way fixed-effects panel model was estimated
using 70 observations across 14 regions for 2021-2025. The model includes region fixed effects and year fixed
effects, while financial intensity, internet coverage, unemployment, and higher-education student density enter
the model with a one-year lag.

The results indicate a statistically significant negative association between lagged financial intensity and
youth entrepreneurship intensity. The coefficient on the natural logarithm of financial intensity is —0.116686,
with a standard error of 0.033856 and a p-value of 0.004. The 95% confidence interval ranges from —0.1898
to —0.0435. Holding the other variables, regional fixed effects, and year effects constant, a 10% increase in
financial intensity is associated with an approximately 1.1% lower level of youth entrepreneurship intensity in
the following year.

Importantly, this financial variable measures bank loans and other borrowed funds used to finance total
fixed-capital investment at the regional level. It therefore does not represent targeted loans specifically directed
toward young entrepreneurs. Accordingly, the negative coefficient should be interpreted as an association
between the dynamics of general investment financing and subsequent youth entrepreneurship intensity, rather
than as evidence that targeted youth credit reduces entrepreneurship.

Higher-education student density shows the strongest positive association among the explanatory variables.
Its coefficient is 0.564796, with a standard error of 0.164052 and a p-value of 0.004. The 95% confidence interval
is [0.2104; 0.9192]. Given the logarithmic specification, a 10% higher level of student density is associated
with approximately 5.5% higher youth entrepreneurship intensity in the following year. This indicator does not
directly measure knowledge exchange, mentoring, project teams, or collaboration networks; rather, it captures
the regional scale of the higher-education environment. The positive association is therefore consistent with the
potential role of higher-education ecosystems in supporting youth entrepreneurship.

The coefficient on lagged internet coverage is —0.152385, with a p-value of 0.584, while the coefficient on
lagged unemployment is 0.062694, with a p-value of 0.213. Thus, after accounting for regional and year fixed
effects and the other explanatory variables, neither internet coverage nor unemployment demonstrates an
independently statistically significant association with youth entrepreneurship intensity in the main specification.

The estimated year effects indicate substantial common temporal shifts. Relative to 2021, the coefficient
for 2022 is -0.557440 (p < 0.001), while the coefficients for 2024 and 2025 are 0.677703 (p = 0.019) and
1.085039 (p = 0.003), respectively. The 2023 coefficient is close to zero and statistically insignificant (0.002143;
p = 0.990). These year effects capture changes common across regions, including broader shifts in registration
and self-employment patterns.

Overall, the two-way fixed-effects model provides evidence of a negative and statistically significant
association between lagged general financial investment intensity and subsequent youth entrepreneurship
intensity, while higher-education student density is positively and significantly associated with the outcome.

1 Author’s elaboration
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Internet coverage and unemployment do not demonstrate statistically significant independent associations in
the main specification. The within-region R? is 0.9638, indicating that the model explains a large share of the
variation in youth entrepreneurship intensity within regions over time.

Table 2. Coefficients and 95% Confidence Intervals of the Main Two-Way Fixed-Effects Model?

95% confidence
interval

Clustered

standard error t-statistic

Variable Coefficient

p-value

One-year Igggeq ngtural .Iogarithm of ~0.116686 0.033856 —3.447 0.004 [-0.1898;
financial intensity -0.0435]
One-year.lagged natural logarithm of ~0.152385 0271131 ~0.562 0584 [-0.7381;
internet coverage 0.4334]
[-0.0408;
One-year lagged unemployment rate 0.062694 0.047891 1.309 0.213 0.1662]
One-year lagged natural logarithm of | 5796 0.164052 3.443 | 0004 |[0.2104;0.9192]
higher-education student density
_ _ [-0.7873;
2022 0.557440 0.106412 5.239 <0.001 ~0.3276]
[-0.3758;
2023 0.002143 0.174959 0.012 0.990 0.3801]
2024 0.677703 0.253069 2.678 0.019 [0.1310; 1.2244]
2025 1.085039 0.300089 3.616 0.003 [0.4367; 1.7333]

The coefficient on one-year lagged financial intensity is —0.1167, with a p-value of 0.0043 and a 95%
confidence interval ranging from -0.1898 to —0.0435. Statistical significance was also maintained in the
9,999-replication clustered bootstrap test, with a p-value of 0.0171. Holding the remaining factors, regional
fixed effects, and year effects constant, a 10% increase in financial intensity is associated with an approximately
1.1% lower level of youth entrepreneurship intensity in the following year.

This coefficient does not measure targeted youth credit. Instead, it captures the regional dynamics of total
fixed-capital investment financed through bank loans and other borrowed funds. The result therefore indicates
that the volume of financing used for general investment and the targeted allocation of financial resources to
the youth segment represent economically distinct dimensions of financing.

Robustness and Sensitivity Analysis

Several robustness checks were conducted to assess whether the estimated negative association between
financial intensity and subsequent youth entrepreneurship intensity depends on the estimation procedure,
sample composition, or the definition of the financial variable. The results are summarized in Table 3.

Table 3. Robustness Checks for the Financial Intensity Coefficient?

Financial 95% confidence
Specification factor Standard error p-value Observations o
o interval
coefficient
Driscoll-Kraay standard —0.116686 0021698 <0.001 70 [-0.1603;
errors -0.0731]
Excluding Tashkent city | -0.096781 0.033746 0.014 65 [0.1703;
’ ’ ’ -0.0233]
One-year lagged
standardized share of bank | - _) 5gq44 0.026593 0.052 70 [~0.1143; 0.0006]
loans and other borrowed
funds
One-year lagged financial | ) 5757, 0.028006 0.018 70 [~0.1362;
environment index -0.0152]
Current financial _ [-0.0889;
environment index 0.030227 0.027144 0.286 84 0.0284]

2 Author’s elaboration
3 Author’s elaboration.
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The negative sign of the financial coefficient is preserved across all alternative specifications. The
coefficient remains statistically significant when Driscoll-Kraay standard errors are used and when Tashkent
city observations are excluded. A similar negative direction is obtained when the standardized share of bank
loans and other borrowed funds and the financial environment index are used as alternative measures, although
statistical significance varies across specifications. These results indicate that the direction of the estimated
relationship is relatively stable, while its statistical precision depends on the definition and timing of the financial
measure.

The findings provide a differentiated picture of the relationship between financial conditions and youth
entrepreneurship across regions. The main two-way fixed-effects model shows a negative and statistically
significant association between one-year lagged general financial intensity and subsequent youth
entrepreneurship intensity. At the same time, higher-education student density is positively and significantly
associated with youth entrepreneurship, whereas internet coverage and unemployment do not demonstrate
statistically significant independent effects after controlling for regional and year-specific factors.

The negative coefficient on general financial intensity should be interpreted carefully. The measure
captures bank loans and other borrowed funds used to finance total fixed-capital investment rather than credit
specifically targeted at young entrepreneurs. Therefore, the result should not be interpreted as evidence that
access to finance generally discourages youth entrepreneurship. One possible interpretation is that general
investment financing reflects broader capital-intensive economic activity whose effects may operate through
channels other than youth-led entrepreneurial activity. The distinction between general investment financing
and targeted youth credit is therefore important for interpreting the empirical relationship.

This distinction is also consistent with the separate analysis of the 2019 targeted youth credit program.
The coefficient on targeted youth credit intensity was positive (0.466245), indicating that a 10% higher level
of targeted credit intensity was associated with approximately 4.5% higher subsequent log growth in youth
entrepreneurship intensity. However, the relationship was statistically insignificant (p = 0.178). Thus, the
evidence indicates a positive direction for targeted youth financing, although the estimated relationship does
not reach conventional levels of statistical significance.

The positive and statistically significant coefficient on higher-education student density provides a
second important finding. A 10% higher student density was associated with approximately 5.5% higher youth
entrepreneurship intensity in the following year. Although the indicator does not directly measure entrepreneurial
education, mentoring, knowledge exchange, or collaboration networks, it may capture the broader scale of the
higher-education ecosystem within a region. This finding suggests that youth entrepreneurship may depend not
only on financial resources but also on the availability of human capital and knowledge-related environments.

The absence of statistically significant independent associations for internet coverage and unemployment
also provides useful evidence. Internet access may facilitate market participation and information exchange,
while its independent effect may become less distinguishable once persistent regional characteristics, common
year shocks, financial conditions, and higher-education environments are controlled for. Similarly, the positive
coefficient on unemployment is statistically insignificant, indicating that the observed data do not provide
sufficiently strong statistical evidence to identify a systematic relationship between unemployment and youth
entrepreneurship during the study period.

The robustness analysis strengthens the interpretation of the main financial result. The negative
coefficient remained stable under alternative standard-error procedures, after excluding Tashkent city, and
when alternative measures of financial conditions were introduced. However, incorporating uncertainty arising
from the calibration of regional youth entrepreneurship estimates widened the confidence interval and reduced
statistical precision. This indicates that the direction of the relationship is relatively stable, while the strength of
the statistical evidence should be interpreted carefully.

Overall, the findings suggest that youth entrepreneurship is shaped by a broader set of factors than the
volume of general investment financing alone. The distinction between broad regional investment flows and
targeted youth-oriented financial support is therefore important. The positive association with higher-education
student density further indicates that the entrepreneurial environment may involve complementary institutional
and human-capital factors. From a policy perspective, the results support a broader approach that combines
targeted financial instruments with measures that strengthen higher-education ecosystems and entrepreneurial
capabilities.

CONCLUSION AND SUGGESTIONS

This study examined regional variation in youth entrepreneurship in Uzbekistan using a two-way fixed-
effects panel model covering 14 regions. The results indicate a negative association between lagged general
financial intensity and subsequent youth entrepreneurship intensity, while higher-education student density is
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positively associated with youth entrepreneurship. Internet coverage and unemployment do not demonstrate
statistically significant associations in the main specification.

The findings also indicate that general investment financing and targeted youth credit may operate
through different mechanisms. While general investment financing is negatively associated with subsequent
youth entrepreneurship in the main model, targeted youth credit demonstrates a positive, although statistically
insignificant, association with youth entrepreneurship growth.

These findings should be interpreted in light of the fact that regional youth entrepreneurship indicators
are based on calibrated estimates and that the statistical significance of the financial coefficient becomes less
pronounced when calibration and regression uncertainty are jointly considered. Overall, the results suggest
that supporting youth entrepreneurship may benefit from a combination of targeted financial instruments and
stronger higher-education entrepreneurial environments.
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