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HOUSEHOLD CONSUMPTION, IMPORTS, AND GROSS CAPITAL 

FORMATION IN UZBEKISTAN: EVIDENCE FROM AN ARDL MODEL 
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Abstract: Gross capital formation plays an important role in economic growth and 

productive expansion in developing economies. This study examines the relationship between 

gross capital formation, household consumption expenditure, and imports of goods and services 

in Uzbekistan using quarterly data from 2016Q1 to 2025Q4. The study employs the Autoregressive 

Distributed Lag (ARDL) approach together with the Augmented Dickey–Fuller (ADF) unit root 

test and bounds cointegration test. The empirical results indicate that household consumption 

expenditure and imports have positive and statistically significant effects on gross capital 

formation in the long run.  

Keywords: Gross capital formation, household consumption expenditure, imports, ARDL 

model, Uzbekistan. 

 

ПОТРЕБЛЕНИЕ ДОМОХОЗЯЙСТВ, ИМПОРТ И ВАЛОВОЕ 

КАПИТАЛООБРАЗОВАНИЕ В УЗБЕКИСТАНЕ: ДАННЫЕ МОДЕЛИ ARDL 
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Аннотация: Валовое капиталообразование играет важную роль в экономическом 

росте и производственной экспансии в развивающихся странах. В данном исследовании 

изучается взаимосвязь между валовым капиталообразованием, потребительскими 

расходами домохозяйств и импортом товаров и услуг в Узбекистане с использованием 

квартальных данных за период с 1 квартала 2016 года по 4 квартал 2025 года. В 

исследовании используется подход авторегрессионной модели с распределенными лагами 

(ARDL) в сочетании с расширенным тестом Дики-Фуллера (ADF) на единичный корень и 

тестом коинтеграции границ. Эмпирические результаты показывают, что 

потребительские расходы домохозяйств и импорт оказывают положительное и 

статистически значимое влияние на валовое накопление капитала в долгосрочной 

перспективе. 

Ключевые слова: Валовое накопление капитала, потребительские расходы 

домохозяйств, импорт, модель ARDL, Узбекистан. 

 

O‘ZBEKISTONDA UY XO‘JALIKLARI ISTE’MOLI, IMPORT VA YALPI 

KAPITAL SHAKLLANISHI: ARDL MODELIDAN DALILLAR 
 

Isroiljonov Murodil Qosimjon o‘g‘li 

Toshkent davlat iqtisodiyot universiteti 

 Iqtisodiyot fakulteti talabasi 

ORCID: https://orcid.org/0009-0009-5149-1341 

https://orcid.org/0009-0009-5149-1341
mailto:murodil.isroiljonov06@gmail.com
https://orcid.org/0009-0009-5149-1341
mailto:murodil.isroiljonov06@gmail.com
https://orcid.org/0009-0009-5149-1341


 “Moliyaviy texnologiyalar” ilmiy elektron jurnali                     
 

 “Moliyaviy texnologiyalar” ilmiy elektron jurnali           3-son     2026-yil    149 

ISSN: 2181-3965 

VOLUME 5 

Email: murodil.isroiljonov06@gmail.com 

Annatatsiya. Yalpi kapital shakllanishi rivojlanayotgan iqtisodiyotlarda iqtisodiy o‘sish 

va ishlab chiqarishni kengaytirishda muhim rol o‘ynaydi. Ushbu tadqiqotda 2016-yil 1-

choragidan 2025-yil 4-choragigacha bo‘lgan choraklik ma’lumotlardan foydalangan holda 

O‘zbekistonda yalpi kapital shakllanishi, uy xo‘jaliklari iste’mol xarajatlari va tovarlar va 

xizmatlar importi o‘rtasidagi bog‘liqlik o‘rganiladi. Tadqiqotda kengaytirilgan Dickey-Fuller 

(ADF) birlik ildiz testi va chegaralar kointegratsiyasi testi bilan birgalikda avtoregressiv 

taqsimlangan kechikish (ARDL) yondashuvi qo‘llaniladi. Empirik natijalar shuni ko‘rsatadiki, uy 

xo‘jaliklari iste’mol xarajatlari va importi uzoq muddatda yalpi kapital shakllanishiga ijobiy va 

statistik jihatdan sezilarli ta’sir ko‘rsatadi. 

Kalit so‘zlar: Yalpi kapital shakllanishi, uy xo‘jaliklarining iste’mol xarajatlari, import, 

ARDL modeli, O‘zbekiston. 

 

Introduction 

Gross capital formation is an important indicator of economic growth and productive 

expansion in developing economies. Higher levels of investment contribute to increased 

production capacity, infrastructure development, and industrial growth. Therefore, understanding 

the factors affecting investment activity is important for effective economic policymaking. In 

Uzbekistan, gross capital formation is influenced by domestic demand conditions and external 

trade-related factors. Household consumption expenditure may stimulate investment by increasing 

aggregate demand, while imports of goods and services may support investment activity through 

the supply of machinery, equipment, and intermediate production inputs. Although many studies 

have examined the determinants of investment in developing countries, empirical evidence for 

Uzbekistan remains limited, particularly using quarterly macroeconomic data and modern time-

series econometric methods. In addition, the relationship between household consumption, 

imports, and gross capital formation in Uzbekistan has not been sufficiently explored in the 

existing literature. This study examines the relationship between gross capital formation, 

household consumption expenditure, and imports of goods and services in Uzbekistan using 

quarterly data from 2016Q1 to 2025Q4. The study employs the Autoregressive Distributed Lag 

(ARDL) approach to investigate the long-run relationship and equilibrium adjustment process 

among the variables. 

 

Literature Review 

The relationship between household consumption, imports, and gross capital formation has 

become one of the central topics in macroeconomic research, particularly in emerging and 

transition economies. Recent studies emphasize that household consumption acts as a key driver 

of aggregate demand and economic expansion, while imports and investment influence production 

capacity, technological modernization, and long-term growth trajectories. In the case of 

Uzbekistan, economic liberalization and increasing integration into international markets have 

intensified interest in understanding these macroeconomic interactions through econometric 

approaches such as the Autoregressive Distributed Lag (ARDL) model. 

Several scholars have examined the role of household consumption in stimulating 

economic growth and domestic demand. According to Mankiw, consumption expenditures remain 

the largest component of GDP and significantly determine macroeconomic stability in developing 

economies [1]. Similarly, Keynesian theory highlights that increases in household income lead to 

higher marginal propensity to consume, thereby supporting investment and production growth [2]. 

Recent empirical evidence confirms that consumption-led growth models are particularly relevant 

for transition economies where domestic demand constitutes a substantial share of economic 

activity [3]. 

Imports also play a critical role in economic development by providing access to foreign 

technology, intermediate goods, and capital equipment. However, excessive import dependence 
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may weaken domestic production and worsen trade balances. Krugman and Obstfeld argue that 

imports contribute positively to productivity when economies utilize imported capital and 

technology efficiently [4]. In Central Asian economies, including Uzbekistan, trade liberalization 

reforms have increased import volumes, especially for machinery and industrial inputs necessary 

for modernization [5]. Empirical studies further suggest that imports and domestic consumption 

are closely interconnected, as rising consumer demand often increases dependence on imported 

goods [6]. 

Gross capital formation is widely recognized as a fundamental determinant of long-term 

economic growth and structural transformation. Solow’s growth framework emphasizes capital 

accumulation as a major factor influencing productivity and output expansion [7]. Recent research 

on developing countries indicates that investment in infrastructure, industrial production, and 

technological innovation strengthens macroeconomic sustainability and employment generation 

[8]. In the context of Uzbekistan, economic reforms aimed at improving the investment climate 

have stimulated growth in fixed capital formation, particularly in manufacturing, energy, and 

transportation sectors [9]. 

Methodologically, the ARDL model has become one of the most preferred econometric 

approaches for analyzing long-run and short-run relationships among macroeconomic variables. 

Pesaran et al. developed the ARDL bounds testing approach, which is suitable for small sample 

sizes and variables integrated at different orders [3]. Recent studies applying ARDL models to 

transition economies demonstrate its effectiveness in identifying equilibrium relationships 

between consumption, imports, investment, and economic growth indicators. Therefore, applying 

the ARDL framework to Uzbekistan provides an opportunity to evaluate both dynamic and 

equilibrium interactions among household consumption, imports, and gross capital formation. 

In addition, diagnostic and stability tests are conducted to evaluate the reliability, 

consistency, and overall validity of the estimated model results. 

 

Results 

This section presents the empirical findings of the study. The analysis begins with 

descriptive statistics and unit root testing, followed by ARDL estimation, bounds cointegration 

testing, and diagnostic analysis. The results are interpreted in the context of gross capital formation 

dynamics in Uzbekistan. 

 

Descriptive Statistics 

The descriptive statistics of the variables used in the study are presented in Table 2. The 

analysis is based on 40 quarterly observations covering the period from 2016Q1 to 2025Q4. All 

variables are expressed in natural logarithmic form. 

Table 2.  

Descriptive Statistics of Variables 

Variable Obs Mean Std. Dev. Min Max 

lnY 40 10.800 0.813 9.126 12.032 

lnX1 40 11.583 0.630 10.321 12.740 

lnX2 40 10.820 0.937 8.927 12.048 

The mean value of the logarithm of gross capital formation is 10.800, while household 

consumption expenditure and imports of goods and services have mean values of 11.583 and 

10.820, respectively. Among the explanatory variables, imports exhibit relatively higher 

variability, as indicated by the standard deviation of 0.937. This suggests that imports experienced 

greater fluctuations during the sample period compared to household consumption expenditure. 

Overall, the descriptive statistics indicate sufficient variation in the variables, making them 

suitable for time-series econometric analysis. 
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Unit Root Tests 

Before estimating the ARDL model, the stationarity properties of the variables were 

examined using the Augmented Dickey–Fuller (ADF) unit root test. The tests were conducted at 

levels with a deterministic trend and at first differences without a trend. The purpose of the unit 

root analysis was to determine the order of integration of the variables and verify the suitability of 

the ARDL methodology. The results of the ADF tests are presented in Table 3.  

Table 3.  

Augmented Dickey–Fuller Unit Root Test Results 

Variable Model Specification 
Lag 

Length 

Test 

Statistic 

p-

value 
Conclusion 

lnY Level with trend 4 -2.010 0.5962 
Non-

stationary 

lnX1 Level with trend 4 -2.967 0.1415 
Non-

stationary 

lnX2 Level with trend 4 -2.761 0.2118 
Non-

stationary 

∆𝑙𝑛𝑌 
First difference without 

trend 
2 -7.444 0.0000 Stationary 

∆𝑙𝑛𝑋1 
First difference without 

trend 
2 -16.591 0.0000 Stationary 

∆𝑙𝑛𝑋2 
First difference without 

trend 
2 -3.297 0.0150 Stationary 

The ADF tests at levels with deterministic trends and four lags indicate that all variables 

are non-stationary in levels because the null hypothesis of a unit root cannot be rejected at 

conventional significance levels. However, after first differencing with two lags and without trend, 

all variables become stationary. Therefore, all variables are integrated of order one, I(1). Since 

none of the variables are integrated of order two, the ARDL bounds testing approach is appropriate 

for the empirical analysis.  

ARDL Estimation Results 

After confirming that all variables are integrated of order one, the ARDL model was 

estimated to examine the relationship between gross capital formation, household consumption 

expenditure, and imports of goods and services in Uzbekistan. The optimal lag structure was 

selected using the Akaike Information Criterion (AIC), with a maximum of two lags imposed on 

each variable. The selected specification was ARDL(1,0,0) which produced the minimum AIC 

value of -33.317. Preliminary estimations revealed severe multicollinearity between exports and 

imports. Therefore, exports of goods and services were excluded from the final specification in 

order to improve model stability and coefficient reliability. The estimated ARDL results are 

presented in Table 4.  

Table 4.  

ARDL Estimation Results 

Variable Coefficient Std. Error t-Statistic p-value 

lnX1 0.619 0.109 5.70 0.000 

lnX2 0.462 0.073 6.32 0.000 

𝐸𝐶𝑀𝑡−1 -0.995 0.095 -10.47 0.000 

Constant -1.366 0.578 -2.36 0.024 

The results indicate that household consumption expenditure and imports of goods and 

services have positive and statistically significant effects on gross capital formation in the long 

run. A 1% increase in household consumption expenditure is associated with approximately a 
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0.62% increase in gross capital formation, while a 1% increase in imports is associated with 

approximately a 0.46% increase in gross capital formation. The error correction coefficient is 

negative and statistically significant, confirming the existence of a stable long-run equilibrium 

relationship among the variables. The estimated coefficient of -0.995 indicates a rapid adjustment 

toward long-run equilibrium following short-run deviations. The selected ARDL(1,0,0) 

specification does not include statistically significant short-run differenced terms. Therefore, the 

estimated model primarily captures the long-run relationship among the variables, while short-run 

adjustments are reflected through the error correction mechanism. Figure 1 presents the actual and 

fitted values generated by the estimated ARDL model. 

 
Figure 1. Actual and Fitted Values of Gross Capital Formation 

The fitted values closely track the actual series throughout the sample period, indicating a 

strong overall model fit and satisfactory explanatory performance.  

Bounds Cointegration Test 

The existence of a long-run relationship among the variables was examined using the 

Pesaran, Shin, and Smith (2001) bounds cointegration test. The results are presented in Table 5.  

 

Table 5.  

ARDL Bounds Cointegration Test Results 

 

Test Statistic Value 

F-statistic 42.970 

t-statistic -10.467 

  

Critical Values I(0) Lower Bound I(1) Upper Bound 

10% 3.360 4.379 

5% 4.128 5.271 

1% 5.931 7.336 

The calculated F-statistic substantially exceeds the upper critical bound values at the 1%, 

5%, and 10% significance levels. Similarly, the calculated t-statistic is more negative than the 

upper critical bound values. Therefore, the null hypothesis of no long-run relationship is rejected, 

confirming the existence of cointegration among gross capital formation, household consumption 

expenditure, and imports of goods and services. The bounds test results support the existence of a 

stable long-run equilibrium relationship among the variables included in the ARDL model.  

Diagnostic and Stability Tests 

To evaluate the reliability of the estimated ARDL model, several diagnostic and stability 

tests were conducted. These tests examined the presence of serial correlation, heteroskedasticity, 
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residual normality, and parameter stability. The results are summarized in Table 6. 

Table 6.  

Diagnostic and Stability Test Results 

Test Null Hypothesis 
p-value / 

Result 
Conclusion 

Breusch–Godfrey LM 

Test 
No serial correlation 0.3660 No serial correlation 

Breusch–Pagan Test Homoskedasticity 0.6437 No heteroskedasticity 

Skewness/Kurtosis 

Test 

Residuals are normally 

distributed 
0.1853 

Residuals are normally 

distributed 

CUSUM of Squares 

Test 
Parameter stability 

Within 

critical 

bounds 

Stable model 

The Breusch–Godfrey LM test provides no evidence of serial correlation in the residuals, 

indicating that the lag structure of the model is adequately specified. The Breusch–Pagan test 

indicates constant error variance, suggesting the absence of heteroskedasticity. The skewness and 

kurtosis test indicates that the residuals are approximately normally distributed. Furthermore, the 

CUSUM of Squares stability test shows that the recursive residuals remain within the critical 

bounds throughout the sample period, supporting the stability of the estimated coefficients. 

 
Figure 2. CUSUM of Squares Stability Test 

Overall, the diagnostic results do not indicate serious violations of the major econometric 

assumptions, supporting the reliability and stability of the estimated ARDL model.  

 

Discussion 

The empirical findings indicate that household consumption expenditure and imports of 

goods and services are important determinants of gross capital formation in Uzbekistan during the 

period 2016Q1–2025Q4. The ARDL results show that a 1% increase in household consumption 

expenditure is associated with approximately a 0.619% increase in gross capital formation, while 

a 1% increase in imports is associated with approximately a 0.462% increase in gross capital 

formation in the long run. The positive effect of household consumption expenditure suggests that 

stronger domestic demand encourages firms to expand productive capacity and increase 

investment activity. Similarly, the positive relationship between imports and gross capital 

formation reflects the importance of imported machinery, industrial equipment, and intermediate 

goods in supporting investment and industrial development. The bounds cointegration test 

confirmed the existence of a stable long-run relationship among the variables. In addition, the 

negative and statistically significant error correction coefficient indicates a strong adjustment 

toward long-run equilibrium following short-run deviations. Although the estimated ARDL(1,0,0) 
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specification does not reveal strong short-run dynamic effects, the error correction mechanism 

suggests that temporary disequilibrium gradually converges toward the long-run path over time. 

Overall, the diagnostic and stability tests support the reliability of the estimated ARDL model, and 

the findings suggest that strengthening domestic demand and supporting productive imports may 

contribute positively to investment growth in Uzbekistan. 

This study examined the relationship between gross capital formation, household 

consumption expenditure, and imports of goods and services in Uzbekistan using quarterly data 

from 2016Q1 to 2025Q4 and the ARDL approach. The empirical results showed that household 

consumption expenditure and imports have positive and statistically significant effects on gross 

capital formation in the long run. The estimated coefficients indicate that a 1% increase in 

household consumption expenditure increases gross capital formation by approximately 0.619%, 

while a 1% increase in imports increases gross capital formation by approximately 0.462%. The 

bounds cointegration test confirmed the existence of a stable long-run relationship among the 

variables, while the negative and statistically significant error correction coefficient indicated that 

short-run deviations adjust toward long-run equilibrium over time. Furthermore, the diagnostic 

and stability tests revealed no serious econometric problems, suggesting that the estimated ARDL 

model is reliable and stable. Overall, the findings suggest that strengthening domestic demand and 

supporting productive imports may contribute positively to investment growth in Uzbekistan. 
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