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Digitalization and Economic Growth
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Abstract: Studies of the state of development of the economies of developing countries indicate the need for
reforms, the goal of which should be the creation of conditions conducive to ensuring sustainable economic growth based
on intensive development factors. The construction of a new economic system requires, on the one hand, consideration of
traditional factors of economic growth - the accumulation of material resources, the natural increase in the working-age
population, technological progress and the growth of labor productivity, and, on the other hand, ensuring an effective
combination of human, natural and physical capital - the main factors of economic development.
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Introduction.

To assess the degree of digitalization of the economy, researchers use different criteria, giving them different weights in the
final assessment. For example, Strategy& experts suggest taking into account 6 indicators: ubiquity (user and business
access to digital services and applications, primarily the availability of broadband and mobile communication networks, the
number of personal computers and mobile devices), accessibility (the cost of connecting to the Internet, Internet tariffs).
providers), reliability (quality of digital services), speed (access to digital services in Mbps in real time), usability (level of
development of electronic commerce and public services, number of domains and IP addresses in the country per 100
inhabitants, number of social media users per month), professional skills (humber of specialists per 100 inhabitants,
percentage of employees with secondary specialized and higher education)?.

According to some economists, the Network Readiness Index (NRI) developed by the World Economic Forum, which uses
three groups of indicators, provides more accurate results: the presence of economic and political conditions, the regulatory
framework and infrastructure; readiness of enterprises, government agencies and ordinary citizens to use ICT; economic
and social impact®.

Within the framework of the I-DESI index mentioned above, the analysis takes into account the level of development of
communications, human capital, Internet use, the level of adoption of digital technologies and digital services to the
population. Studies show that much can be expected from attracting investment in this sector of the economy in the future,
although there are currently some positive developments in this regard.

The main task of economic reforms in the Republic of Uzbekistan is to implement structural reforms and ensure sustainable
economic growth, taking into account the competitive advantages of the republic. In this regard, it is necessary not only to
ensure high growth rates, but also a qualitative change in the economy in favor of manufacturing industries, which means
the need to search for new sources of growth. In particular:

growth in the production of non-primary export and import-substituting products;

development of new sectors of the economy and expansion of the scope of innovation;

implementation of priority tasks, such as improving the investment climate and expanding investment attraction;
ensuring stable, high-quality economic growth, studying existing problems and ways to eliminate them.

At the same time, despite the existing potential, it is necessary to create a qualitatively new mechanism to ensure the
potential and real opportunities of Uzbekistan in ensuring high rates of economic growth in order to use it in the interests of
developing the national economy. Of course, this process also has certain disadvantages and problems. Among the
important problems in the development of new strategic directions, their economic aspects have not been sufficiently
studied, which requires the use of priorities for the quality of economic growth, its indicators and models of forecasting
practice. As the most important factors determining economic growth in Uzbekistan, it is necessary to consider the
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beneficial effects of economic growth that meet certain criteria. Most studies do not fully cover the impact of “digital
technologies” on the economy, but are limited only to the impact of one or more digital technologies factors.

Conditions for bypassing traditional e thods
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Fig.1. Conditions for Bypassing Traditional Methods for Assessing the Impact of Digital Technologies on Economic
Growth*

On fig. 1 shows that one of the main mechanisms by which digital technologies can lead to economic growth is cascading.
W. Steinmiiller® and others provide scientific conclusions that digital technologies can provide developing countries with
ways to “bypass” traditional methods of increasing the scale of production. There are four conditions for bypass.

The main criterion for dividing economic growth into components is the overspending of resources that can arise when
comparing current production costs with projected costs. It can be seen that intensive growth in such conditions is not
ensured by the introduction of new technologies in production or the service sector and the modernization of existing
technologies. Therefore, it would be correct to consider this period as growth without ensuring the strengthening or
maintenance of the influence of many factors. The extensive component of economic growth YalMy,,, is defined as the
difference between the potential gross domestic product generated by the minimum input of resources for the production of
costs YalMincost and the reported YalMyy.

YalMyomp = YalMpincose — YalMyy @

where Yal My, is the extensive component of GDP economic growth;
YalMpincost 1S the minimum cost of GDP;

YalMyy - total GDP or potential GDP.

YalMgr - qualitative economic growth is defined according to the residual principle by the intensive component of GDP,
that is, as the difference between the reported gross domestic product and the extensive component of economic growth.

YaIMSIF = YaIMUM - YaIMkomp (2)

The following formulas are calculated by specifying YalM;, and YalMyy as the difference between the actual costs spent
on production - X, and the theoretical costs of resources for the supply of products and services - Xpin.

YaIMlomp = Xreat — Xmin (3)

The calculations reflect the division of the YalMyqm, indicators and the sum of YalMyy, the formation of YalMyy into
extensive and intensive factors. The quality of economic growth AYalMg, is analyzed by changing the ratio between
YalMgeand YalMyomp.

YalM
AYaIMSIF b ﬁ (4)

In our opinion, ensuring economic growth is expressed in three main models. In particular:

First, extensive - assumes that the development of the country's economy occurs on the basis of a quantitative increase in
production. The latter means that the growth rate of resource consumption in a country with a low level of processing will
outpace the volume of output of their consumer industries. This model is typical for industrial-type countries that are in a
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systemic and technological crisis, actively borrowing technologies aimed at a limited number of sectors of the economy
(mainly export-oriented). The quality of economic growth in this model is low;

Secondly, intensive - mainly indicates the formation of economic growth based on YalMg, created in the service sector.
States of this type carry out the transfer of resource-intensive industries to countries with low production costs, which
creates a certain price advantage. Focus on innovation and development of intellectual property allows us to maintain a
leading position in the market of high-tech products. According to this model, the volume of YalMgz dominates the gross
domestic product, which improves the quality of economic growth;

Thirdly, selective - within the framework of this option, the economic growth model changes from intensive to extensive
and vice versa. The basis for changing the economic growth model is the change in the mechanisms of state management of
the country's socio-economic development from a planned economy to a market economy, the country's specialization from
industrial to post-industrial, etc. This growth model is characterized by approximately the same distribution of gross
domestic product between the YalMge and Y YalMom, components. In this case, the quality of economic growth is
average.

Econometric modeling of the economy is complex not only in organizational and technical, but also in its methodological
and theoretical aspects. It requires the creation of a new concept based on international standards, effective use of existing
concepts, critical study and development of proposals for their modernization, forecasting. Much attention is paid to the
method of correlation and regression analysis in the construction of statistical models, which are an assessment between
events.

However, in this study, we will first conduct an econometric analysis of extensive growth using statistical data on the
economy of the Republic of Uzbekistan for 2000-2020. To do this, we will conduct an econometric analysis of changes in
the volume of the gross domestic product of the Republic of Uzbekistan as a result of the influence of factors - investments
in fixed capital - AKI, the cost of fixed assets in sectors of the economy - AFQ, the number of people employed in the
economy - IBS, the number of enterprises and organizations operating in the economy of the Republic Uzbekistan - KS and
income from existing natural resources - TRD. In this regard, the correlation coefficients between the influencing factors
are determined to make sure that they are chosen correctly.

According to the values determined by the results of the calculation, it can be seen that in relation to the volume of the
gross domestic product of the Republic of Uzbekistan - YalM investments in fixed capital - AKI (rYIM,AKI=0.97429), the
value of fixed assets in sectors of the economy - AFQ (rYIM,AFQ =0.974436), the number of employed in the economy -
IBS (rYIM,IBS=0.81908), the number of operating enterprises and organizations - KS (rYIM,KS=0.97429) in strong, and
income from existing natural resources - TRD ( rYIM,AKI=-0.20284) in a weak inverse correlation.

There is a weak inverse correlation between all factors and the number of operating enterprises and organizations, and since
there is no multicollinearity between existing factors under the condition rx1,x2<0.8, the determination of the regression
equation between the observed correlation can be continued using the EViews program. Due to the fact that the units of
measurement of the factors chosen for this are different, the factor indicators are logarithmized to create a non-linear
equation and checked against quality criteria (Table 2).

Table 2. Parameter and quality criteria of the model of extensive change in the volume of gross domestic product of
the Republic of Uzbekistan

Dependent Variable: LNYalM
Method: Least Squares
Date: 10/08/21 Time: 17:35
Sample: 2000 2020 |
Included observations: 21

Variable Coefficient Std. Error t-Statistic Prob.

LNAKI -0.38635 0.267137 -1.44627 0.0049

LNAFQ 0.474321 0.142377 3.331438 0.0046

LNIBS 8.45557 1.249186 6.768864 0.0000

LNKS 1.046709 0.399382 2.620823 0.0193

LNTRD 0.067062 0.057822 1.159788 0.0043

C -75.44575 12.04991 -6.261104 0.0000

1=2.13145
R-squared 0.998570 Mean dependent var 10.99539
Adjusted R-squared 0.998094 S.D. dependent var 1.614075
S.E. of regression 0.070469 Akaike info criterion -2.232339
Sum squared resid 0.074488 Schwarz criterion -1.933904
Log likelihood 29.43956 Hannan-Quinn criter. -2.167571
F-statistic 2095.525 Durbin-Watson stat 1.962872
Prob(F-statistic) 0.000000 F=4.618759
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Using the coefficients presented in the table, a linear-logarithmic equation is first determined, which is expressed as
follows:

LnYalM = —0.38635173LnAKI + 0.474LnAFQ + 8.456LnIBS + 1.05LnKS + 0.067LnTRD — 75.45 (5)

To simplify the mathematical rules and calculation processes and to achieve the accuracy of the results, the regression-6
equation created above is potentiated and, in accordance with it, the following equation is compiled:

AFQO474,[BSB-456, K §1.05,7p0.067 6

YalM = AK[0-38635173,575.45
14
_ Forecast: LNYIMF
13 | Actual: LNYIM
Forecast sample: 2000 2020
12 | Included observations: 21
Root Mean Squared Error 0.059557
11 Mean Absolute Error 0.048429
Mean Abs. Percent Error 0.440869
10 | Theil Inequality Coefficient  0.002681
Bias Proportion 0.000000
9 | Variance Proportion 0.000358
Covariance Proportion 0.999642
8 | Theil U2 Coefficient 0.206261
Symmetric MAPE 0.440779
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Fig.2. Retrospective quality criteria for the parameters of the extensive growth model

If we focus on the significance of the parameters of the identified regression-6 equation in accordance with the t-Statistic
criteria, from the equality natural resources TRD(tTRD=1.159788) according to the condition txis>tzhad are insignificant,
and to check it, you can use the retrospective quality criteria MAPE (Mean Absolute Percentage Error - Average absolute
percentage error) and TIC (Tayl inequality coefficient - an alternative indicator of the accuracy of the Theil forecast)
(Figure 2).

Based on the data presented in Figure 2, it can be noted that MAPE=0.4409, which in turn means that MAPE=0.4409<10%
has a high forecast accuracy, and the larger the coefficient TIC=0.0027<1 tends to zero, the higher the prediction accuracy.
This proves the significance of all parameters of the regression equation-6. Now, taking into account the significance of the
regression equation-6 with 0=0.05 and k1=15; k2=5 and the equality Fzhad=4.618759, since the calculated Fisher value
Fhis=2095.5 and based on the equality Fhis=2095.5 according to the condition Fzhad<Fhis, the regression equation-6 is
significant and DW=1.96, the absence of autocorrelation implies reliability and the adequacy of the equation.

Model of extensive change in the volume of gross domestic product of the Republic of Uzbekistan:

AFQO474,]ps8-456, k5105, 7 R0.067 7
AK]0-38635173 57545 ()

YalM =

If we give an economic explanation of the identified regression equation-8, then with an increase in the value of fixed
assets of economic sectors and the volume of income from existing natural resources by 1 billion soums, the volume of
gross domestic product will additionally increase by 0.3 billion soums and 1481.4 billion soums, respectively, and with an
increase in the number of people currently employed in the economy and the number of operating enterprises and
organizations by a thousand units, the volume of gross domestic product will additionally increase by 45.8 billion soums
and 1560.2 billion soums. It should be noted that at the moment the country is saturated with investments, a reduction in
investment in fixed assets by 1 billion soums will lead to an increase in the country's gross domestic product to 1.3 billion
soums.

In addition to extensive growth, the study also identified economic growth models in an intensive and digital economy, the
results of which are presented in the table below.
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Table 3. Economic Growth Models in an Intensive and Digital Economy®
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If we give an economic explanation of the revealed regression-7 equation of intensive growth, then with an increase in
labor productivity in the Republic of Uzbekistan today by a thousand soums and capital productivity by 1 million soums,
the volume of gross domestic product will increase by an additional 15.2 thousand soums and 40, 3 million soums,
respectively, and with an increase in spending on research and development by 1 billion soums, the volume of gross
domestic product will increase by 15.5 billion soums. This situation, in turn, can be explained by the low level of
implementation of research developments in the country and, as a result, low indicators of their effectiveness (it is
necessary to develop measures to maximize the commercialization of existing developments and measures for their
implementation).

Let us give an economic explanation of the regression equation (7), determined by economic growth in the digital
economy. According to him, with an increase in the number of Internet users in the Republic of Uzbekistan by 1,000
people, the country's gross domestic product will additionally increase by 10.5 billion soums, and a decrease in the number
of mobile communication subscribers by one thousand will further increase the gross domestic product by 1,160.4 billion
soums. This situation can be appropriately explained by the decrease in Internet speed as a result of improper use of the
Internet by mobile subscribers.

In addition, if we increase the number of enterprises and organizations connected to the Internet by one unit, and the
number of those who have access to broadband Internet by one thousand people, then there is the possibility of an
additional increase in the gross domestic product of the Republic of Uzbekistan by 3.93 billion soums and 11.8 billion
soums, respectively.
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