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Abstract. This article examines the prospects for forecasting innovative industrial and investment development in the
Kashkadarya region and identifies promising directions for sustainable economic growth. The study analyzes regional
industrial potential, investment dynamics, and innovation capacity within the context of structural transformation and
modernization policies. Based on theoretical and empirical approaches, the research applies economic forecasting and
comparative analysis to determine priority sectors and strategic investment opportunities. The findings indicate that
strengthening innovation infrastructure, attracting foreign direct investment, and promoting industrial diversification are
essential for long-term competitiveness. The results contribute to regional development planning and provide policy
recommendations for enhancing innovation-driven investment strategies.

Keywords: Innovative development; Industrial investment; Regional forecasting; Kashkadarya region; Economic
diversification; Investment policy; Innovation infrastructure; Sustainable growth.

Annotatsiya. Ushbu maqola Qashqadaryo viloyatida innovatsion sanoat va investitsiya rivojlanishini prognoz gilish
istigbollarini o'rganadi va barqaror iqtisodiy o'sish uchun istigbolli yo'nalishlarni belgilaydi. Tadgiqotda mintagaviy sanoat
salohiyati, investitsiya dinamikasi va innovatsion salohiyat tarkibiy o'zgartirish va modernizatsiya siyosati kontekstida tahlil
gilinadi. Nazariy va empirik yondashuvlarga asoslanib, tadgiqot ustuvor tarmoglar va strategik investitsiya imkoniyatlarini
aniglash uchun igtisodiy prognozlash va qiyosiy tahlilni qo'llaydi. Tadqigot natijalari shuni ko'rsatadiki, innovatsion
infratuzilmani mustahkamlash, to'g'ridan-to'g'ri xorijiy investitsiyalarni jalb qilish va sanoatni diversifikatsiya gilishni
rag'batlantirish uzog muddatli ragobatbardoshlik uchun juda muhimdir. Natijalar mintagaviy rivojlanishni rejalashtirishga
hissa qo'shadi va innovatsiyaga asoslangan investitsiya strategiyalarini takomillashtirish bo'yicha siyosat bo'yicha
tavsiyalar beradi.

Kalit so'zlar: Innovatsion rivojlanish; Sanoat investitsiyalari; Mintagaviy prognozlash; Qashqadaryo viloyati; Igtisodiy
diversifikatsiya; Investitsiya siyosati; Innovatsion infratuzilma; Bargaror o'sish.

AHHOTauusA. B gaHHOWM cTaTbe paccMaTpuBaloTCs NepcnekTMBbl MPOrHO3MPOBaHNSA MHHOBALIMOHHOTO NMPOMBILLIIEHHOO U
WHBECTMLMOHHOIO pa3Butus B KallkagapbMHCKOM 06MacTi 1 onpeaenstoTcs NepenekTUBHbIE HanpaBneHns yCTOMYMBOTO
SKOHOMMUYecKoro pocta. B wnccnepoBaHum aHanm3vpyeTcs pervoHarnbHbI MPOMBILLNEHHBIV MoTeHuman, AuHamuka
WHBECTULMA U WHHOBALMOHHBIA NOTEHUMan B KOHTEKCTE MOMUTUKM CTPYKTYPHbIX NpeobpasoBaHvii 1 MOAEPHM3aLMN.
Ha ocHOBe TeopeTnM4ecknx WM IMMMPUYECKMX MOAXOOOB B WUCCNEAOBaHWM MPUMEHSAIOTCS MeTodbl 3KOHOMMWUYECKOro
MPOrHO3NPOBaHNA W CPaBHUTENbHOTO aHanmusa A5 onpedeneHns MNpUOPUTETHBIX CEKTOPOB U CTpaTernveckmx
WHBECTULMOHHbIX BO3MOXHOCTEN. PesynbraTtbl MokasblBaloT, YTO YKPenneHWe WHHOBaLWMOHHOW WHMPacTPyKTyphbl,
npuBfie4yeHne NpPsMbIX MHOCTPaHHbIX UHBECTMLUMIA N COOeNCTBUE AnBepCcUdMKaLMM NPOMBILLIIEHHOCTN UMEIT BaxHoe
3Ha4yeHne [Ans OONrOCPOYHON  KOHKYPEHTOCNOCOOHOCTW. [lonyyeHHble [aHHble CnocOOCTBYOT —pPervoHanbLHOMY
NNaHNPOBaHNIO Pas3BUTUS W CcopepXaT peKoOMeHAauun Mo COBEPLUEHCTBOBAHMIO WMHBECTULIMOHHLIX CTpaTtervn,
OPVEHTMPOBAHHbIX HA MHHOBALMW.

Kniouesble croea: WHHOBaUMOHHOE pa3BuTue; [1pOMbIWNEHHbIE WHBECTUUMK; PernoHanbHoe MpPOrHO3npoBaHuE;
KawkagapbuHckass obnactb; OKoHOMUYeckas auvBepcudvkaums; VIHBECTUUMOHHAs nonuTuka; WHHOBaUMOHHas
MHPACTPYKTYypa; YCTONYUBBIN POCT.
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INTRODUCTION

In the context of global economic transformation, regional economies increasingly rely on innovation-
oriented industrial investment to ensure sustainable development and competitiveness. Uzbekistan’s economic
reforms have prioritized modernization, technological renewal, and investment attraction as key drivers of
regional growth. The Kashkadarya region, characterized by its natural resources, industrial base, and strategic
location, represents a promising area for implementing innovation-based industrial policies. Forecasting the
trajectory of industrial-investment development in this region is essential for identifying priority sectors and
ensuring efficient allocation of resources. Scientific assessment of innovation capacity and investment flows
helps policymakers and stakeholders design targeted development programs. Therefore, this article aims to
analyze the current state of innovative industrial investment in Kashkadarya, forecast potential development
scenarios, and identify promising strategic directions.

LITERATURE REVIEW

The theoretical foundations of innovation-driven investment development have been widely explored
in economic literature. Schumpeter (1934) emphasized innovation as the main engine of economic growth,
highlighting the role of entrepreneurship and technological change. Porter (1990) discussed competitive
advantage through industrial clusters and regional specialization, which supports investment concentration
in promising sectors. Studies on regional investment and innovation policies (Dunning, 1993) underline the
importance of foreign direct investment and institutional support in accelerating industrial modernization.
Recent research on transition economies (OECD, 2018) stresses the role of innovation infrastructure, digital
transformation, and public—private partnerships in enhancing regional competitiveness. Within Uzbekistan,
national development strategies and statistical reports provide insights into industrial reforms, investment
incentives, and regional economic potential. These sources emphasize diversification, localization of production,
and the introduction of advanced technologies as key priorities for regional industrial growth.

RESEARCH METHODOLOGY

The study employs a mixed methodological approach combining qualitative and quantitative analysis.
Methods include comparative economic analysis, statistical data evaluation, trend extrapolation, and scenario-
based forecasting to assess industrial and investment development patterns. Regional indicators related to
investment flows, industrial output, and innovation activity are analyzed to identify growth tendencies. Logical
synthesis and expert interpretation are applied to determine strategic development directions.

Analysis and results. In order to forecast the development of innovation-oriented industrial and investment
development in Kashkadarya region, a comprehensive analysis of the impact of production factors on the
volume of products produced by industrial entities was carried out. As a result of this analysis, the forecast
values of the main factors determining the industrial production process were calculated based on various
econometric models, and prospective forecast indicators of the volume of products produced by industrial
entities were determined in accordance with these factors. Official data from the Kashkadarya regional statistics
department were used to implement the forecasting process. The number of labor employed in industry, the
volume of industrial production in the non-state sector, the number of operating industrial enterprises, and
the volume of investments in fixed capital were selected as important production factors that significantly
affect the volume of industrial products. These factors are considered the main determinants that ensure the
sustainable development of industry and reflect the activity of investment and innovation processes in the
region. The analysis used time series data for the period 2014-2024. The choice of this period is explained
by the fact that it covers the stage of reforms aimed at modernizing industry, expanding investment flows, and
stimulating innovative activity in the Kashkadarya region. It is this period that is characterized as a stage when
structural changes in the industrial sector intensified, investment activity stabilized relatively, and production
growth trends were formed. Based on data from the Kashkadarya regional statistics department, a statistical
and econometric basis was formed reflecting the relationship between the volume of industrial production
and selected production factors (Table 1). Data from the Kashkadarya regional statistics department were
used to conduct this analysis. The number of employees in the industry, the volume of industrial production in
the non-state sector, the number of enterprises, and investments in fixed capital were selected as important
factors affecting the volume of products developed by industrial entities. Data for 2002-2021 were used for the
analysis. According to the data of the Kashkadarya regional statistics department, the following 1- was formed.
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Kashkadarya region’s industrial production, investments and main influencing factors
Value of Number of
investments employees in Industrial output Number of Industrial output
Ne g in t_he capi_tal the industrial volume in the non- indust_rial volum_e_ by in_du._lstrial
L of industrial sector government sector enterprises entities (billion
enterprises (thousand (billion soums)X, (units) X, soums)X,
(billion soums)Y people)X,
1 2005 408.5 34.0 263.8 2.74 2228.1
2 2006 534.9 32.6 524.2 3.06 3143.5
3 2007 773.2 313 771.3 3.03 3392.6
4 2008 137.6 29.7 137.9 3.43 4373.9
5 2009 189.0 28.4 189.0 3.46 6978.8
6 2010 723.6 41.0 1286.4 3.63 8300.0
7 2011 128.4 337 3049.3 3.94 1630.3
8 2012 408.0 37.4 4082.0 3.98 2192.2
9 2013 395.7 41.9 3935.1 4.22 1597.9
10 2014 430.4 43.2 4082.0 4.54 1914.4
1 2015 558.0 47.6 3935.1 4.63 2875.9
12 2016 626.7 47.8 5814.3 4.62 3498.8
13 2017 632.3 48.6 6303.2 4.25 3944 .4
14 2018 872.9 92.1 8643.4 3.99 52243
15 2019 963.2 95.0 9599.7 3.46 6334.0
16 2020 1094.9 96.1 1076.8 3.21 1018.9
17 2021 1452.5 10.9 4639.2 3.17 1651.5
18 2022 2036.1 96.0 6377.9 3.44 2446.5
19 2023 1461.3 91.0 8028.3 3.83 1992.7
20 2024 1874.1 89.0 9044.2 4.48 1622.1

The data presented, in particular, the volume of products produced by industrial entities, the volume of
industrial production in the non-state sector, and the value of investments in the capital of industrial entities are
nominal indicators, and their direct use will not provide any basis for conclusions. Taking this into account, we
determined the real values of the indicators. For this, the deflator index was used and 2010 was taken as the
base year (see Table 2).

Kashkadarya region’s industrial production, investments and main influencing factors

= s T Iz
5 ==& £8 0 Eo02 = 2256
B T L2, w32 3St & <2 2SS E
=3 858> (2852 s<23 ° % £ ST
_ gq s55sf |838%% | 355 | 2B 288
g < 3 290585 E232 258= EQ 23E5
s oQ SeE863 Z6EEX| £288 Z o =953
2005 8.5 34.7 2.89 22.59 0.23 189.38
2006 12.4 66.3 4.04 65.00 0.37 389.79
2007 18.0 1391 5.63 138.83 0.54 610.65
2008 22.8 31.3 6.77 31.02 0.78 997.24
2009 26.4 49.8 7.49 49.89 0.91 1817.27
2010 321 232.2 13.16 412.93 1.16 2664.3
201 39.6 286.5 13.34 1207.52 1.56 645.59
2012 48.3 50.8 18.06 2930.87 1.92 1058.83
2013 61.2 2421 25.64 2405.83 2.58 977.91
2014 71.8 309.0 31.01 2930.87 3.25 1374.53
2015 100.0 558.0 47.60 3935.10 4.63 2875.90
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2016 121.5 761.4 58.07 7064.37 5.61 4251.04
2017 140.3 887.1 68.18 8843.38 5.96 5533.99
2018 156.8 1368.7 144.41 13552.85 6.25 8191.70
2019 179.3 1727.0 170.33 17212.26 6.20 11356.86
2020 198.0 2167.9 190.27 2135.29 6.35 20160.42
2021 215.3 3127.2 23.467 9988.19 6.82 35564.33
2022 257.1 5234.8 246.81 16397.58 8.84 62893.08
2023 327.7 4788.6 298.20 26308.73 12.55 65281.11
2024 388.6 7282.7 345.85 35145.76 18.80 63050.73

Initially, based on the data in Table 2, we will look at the time-dependent, i.e., trend model of the volume
of products developed by industrial entities. In the modeling process, the graphical method was used, taking
into account the fact that the most widely used method for selecting a model that corresponds to the laws of
deve The trend models calculated to forecast the process of changing the volume of products produced by
industrial entities are shown in Figure 1. According to the analysis of the results of the resulting trend model, it
was determined that R? = 0.86 Fcalculated = 43.3. Taking into account the above analysis and the situations
identified for all criteria, we decided to use the regression equation of the form y = 8.4118x2 - 102.28x +
651.93 to develop forecast indicators. The results of the study conducted to forecast the change in the value
of investments in the capital of enterprises engaged in the activities of industrial entities of the Kashkadarya
region showed that it does not correspond to any trend model and their values according to the criteria are not
at the required level. In this figure, the actual indicators are marked with a red line and the values determined
based on the model are marked with a blue line. It can be seen that they are almost close to each other and the
random variables have small values.lopment of indicators.

In order to assess the development trends of industrial sectors in the region and determine their future
indicators for the next period, forecast values were developed for the volume of products produced by industrial
entities and the main factors affecting it. This forecasting process was carried out on the basis of a trend
model reflecting the dynamics of the volume of industrial production. The results of the developed forecast
show that the volume of products produced by industrial sectors in the region has a stable growth trend based
on the trend model. In particular, compared to 2024, the volume of industrial production in 2025 increased
by 1.18 times, and by 2028 this indicator is projected to reach 1.96 times. These growth rates are explained
by increased investment activity in industrial sectors, expansion of production capacities, and technological
innovation processes. According to the forecasts obtained from the trend model, if the current development
trend is maintained, by 2030 the volume of products produced by industrial entities in the region is expected
to increase by approximately 2.4-2.5 times compared to 2021. This indicates that there is a possibility of
increasing the volume of industrial production by an average of 10.1% per year. The results of this forecast
serve as an important scientific and practical basis for accelerating the development of innovation-oriented
industrial and investment in the Kashkadarya region, increasing the competitiveness of industrial sectors, and
implementing medium- and long-term strategic planning.

This approach, along with forecasting the volume of industrial production, allows us to identify promising
areas of innovation-oriented industrial and investment development in the Kashkadarya region. The results of
the forecast serve as an important scientific and practical basis for developing medium-term strategic decisions
on industrial development in the region. Since the units of measurement of the variables are different and for a
better understanding of the interpretation of the multifactor econometric model, we take the natural logarithm of
all factor values. To implement the econometric analysis methods that we will consider in our study below, we
will use special econometric modeling, statistical and forecasting programs - EViews 9, Gretl.

For the practical use of the regression model, it is of great importance to check the statistical significance
of the coefficients of the regression equation and check the overall quality of the model being implemented.
Regression statistics calculations and analysis of variance were performed using the Eviews program; Standard
errors and interval limits of the equation coefficients were calculated. Correlation and regression analysis are
usually performed for a limited population, therefore, the parameters of the regression equation (regression
and correlation indices), correlation and determination coefficients can be distorted by random factors. After
selecting and analyzing the main factors, a regression equation can be constructed that quantitatively reflects
the magnitude of the impact of their factors on the volume of attracted investments. Using the Eviews program,
we created a model of the investment climate activation that reflects the impact of the selected main factors on
the intensity of investment processes, in particular, on the volume of investments attracted to the regions. Now
it is necessary to check the significance of the identified model parameters.
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Statistical description of factors
LN(Y) LN(X)) LN(X,)
Mean (o‘rtacha) 7.845315 8.142780 7.458975
Median (mediana) 7.730711 7.922333 7.255409
Maximum (maksimum) 9.076283 9.795680 8.481359
Minimum (minimum) 6.628570 6.485093 6.638568
Std. Dev.
(standart chetlanish) 0.801201 1.163099 0.599243
Skewness — S (Asimmetriya koeffitsienti) 0.088023 0.026289 0.594269
Kurtosis — K (Ekstsess koeffitsienti) 1.743278 1.446432 2.144631
Jarque-Bera (Jarka-Bera mezoni) 0.939367 1.409531 1.250829
Probability (ehtimollik) 0.625200 0.494224 0.535040
Sum (umumiy yig‘indi) 109.8344 113.9989 104.4256
3:11":3 fi;);'n (j’i‘;;‘da” chetlanishlamning | g 344994 17.58640 4.668205
Observations (kuzatuvlar soni) 14 14 14

Before building a multifactor econometric model, let’s look at the statistical description of the factors in Table
3.3.3. The table data shows the average value (mean), median, maximum and minimum values (Maximum,
minimum), as well as the difference of each factor from the average value (Std. Dev (Standard Deviation)). In
addition, the table shows the skewness coefficient (S) indicating whether the theoretical distribution curve of
each factor is located to the right (S>0) or to the left (S<0) of the normal distribution curve, and the kurtosis
coefficient (K) indicating whether the theoretical distribution curve of each factor is located higher (K>0) or
lower (K<0) than the normal distribution curve, as well as the Jarque-Bera test (Jarque-Bera) values, which are
used to confirm the conformity of each factor to the normal distribution.

The compliance of factors with the normal distribution is examined using the skewness coefficient, kurtosis
coefficient, and Jarque-Bera test. If we pay attention to the numerical values in the table, the asymmetry
coefficient, the kurtosis coefficient and the Jarka-Bera criterion have relatively small values, so it can be
assumed that the factors are close to the normal distribution. On the contrary, large values of asymmetry,
kurtosis and the Jarka-Bera criterion indicate that the factors deviate significantly from the normal distribution.
To better visualize this situation, let’'s look at the normal distribution functions of each factor. The normal
distribution functions of all factors are given in Figure 3 below.
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It can be seen from the figure that almost all factors obey the law of normal distribution. To select factors
for a multifactor econometric model, a correlation analysis is required. For this, pairwise correlation coefficients
are calculated between the factors. According to the results of the correlation analysis, it was found that there
are dense connections between the resulting factor (LnY) and the influencing factors (LnX;, LnX;), that is, the
value of the pairwise correlation coefficients is greater than 0.8. The results of the matrix analysis of the pairwise
correlation coefficients show that the factors [In(x]_i) (i=(1,2)") and [In(x]_j) (j=(1,2)") cannot be considered
then this indicates the absence of multicollinearity. So, the pairwise correlation coefficients between the factors
have taken numerical values less than 0.8. So, the correlation coefficients between the factors included in the
multifactor econometric model meet the requirements in terms of the calculated value and probability of the
t-Student criterion. In the next step, we will build a multifactor econometric model. In general, the multivariate
econometric model has the following form:

Now, to check the reliability of the calculated parameters (regression coefficients) of the multivariate
econometric model (3.3.2), the Student’s t-test is used. It is known that the reliability probability a=0.05 and
the degree of freedom df=n-m-1=14-2-1=11 (n is the number of observations, m is the number of factors), the
tabular value of the t-test is equal to ttable=2.201. From the data in Table 2, it can be seen that the absolute
value of the calculated values of the t-test for each factor is greater than the tabular value. This indicates that
the estimated parameters (regression coefficients) of the model are reliable and that the model can be used to
forecast future periods. The actual, estimated and differences between the multifactor econometric model are
presented in Figure 4 below.
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Also, the ARIMA (Autoregressive integrated moving average) model is widely used in forecasting time
series data for the medium term. In particular, the standard errors calculated by the ARIMA model are lower
than those of the linear model in all forecast periods, which indicates that this model is statistically more
stable. Also, the 95% confidence intervals determined by the ARIMA model are narrower, ensuring that the
forecast values are closer to the real economic process. The results of the linear model show that the volume of
industrial products increases sharply and rapidly as the forecast period lengthens. However, the high standard
errors and the widening of the confidence intervals mean that this model is relatively less reliable for long-term
forecasts. This is explained by the fact that the linear model does not sufficiently take into account structural
changes in the time series and external economic factors.

The forecasting ARIMA (Autoregressive integrated moving average) model has the order (p,d,q), where
p represents the autoregression parameter, d represents the integration part, and q represents the moving
average parameter. The general form of the ARIMA model is as follows:
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Y_t=o+@_1Y_(t-1)+--+@_p Y_(t-p)+e_t+6_1 €_(t-1)+---+0_q e_(t-q) (3.3.7)

Based on the results of calculations based on available statistical data, the ARIMA model was developed
to forecast the total volume of output produced in the regional industrial sector. This model is characterized
by the correspondence of forecast values to real dynamics, relatively low standard errors, and the location of
confidence intervals within acceptable limits. Therefore, within the framework of the dissertation, it is considered
appropriate to use the forecast results obtained based on the ARIMA model in assessing the prospects for
innovation-oriented industrial and investment development of the Kashkadarya region and developing strategic
decisions. These forecasts serve as an important scientific and practical basis for the formation of a medium-
term strategy for industrial development in the region.

CONCLUSION AND SUGGESTIONS

The research demonstrates that forecasting innovative industrial-investment development in the
Kashkadarya region requires a comprehensive evaluation of economic structure, resource potential,
and technological readiness. The findings show that strengthening innovation ecosystems, expanding
industrial diversification, and encouraging investment in high-value-added sectors are crucial for long-term
regional competitiveness. Strategic focus on energy processing, agro-industrial modernization, and digital
manufacturing can enhance sustainable growth prospects. Effective coordination between government policy,
private sector initiatives, and institutional support mechanisms will determine the success of innovation-driven
industrial transformation. The study provides analytical insights that may assist policymakers and researchers
in designing evidence-based strategies for regional development and investment planning.
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