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ABSTRACT
The aim of the paper is to investigate empirically how GDP growth
rate is affected by the development of e-government, using data
from 193 countries, over the period 2008–2018. Initially, correlation
analysis, followed by panel data analysis was used to conduct our re-
search. The results provide evidence that GDP growth rate decreases
as e-government development index increases. Yet, sub-indexes of
this index affect variously the rate of GDP growth: whereas index
of human capital contributes to the GDP improvement, remained
indexes affect GDP negatively. Index of e-participation has insignif-
icant effect on GDP.
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index; • tax revenue; • telecommunication infrastructure in-
dex; • inflation rate; • agriculture; • industry;
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1 INTRODUCTION
In the last decade, the improvement of the e-government sphere
has become actual for governments around the globe. There have
been adopted different policy strategies and even laws to introduce
and enhance the e-government system in many countries including
Uzbekistan.

E-government can be described as “a system of online render-
ing state services to the public and business” [22]. E-Government
Survey is conducted every two years to measure and compare e-
government introduction and improvement among 193 countries.
This comparison is held using Index of E-government Development
which is composed of three sub-indexes. These indexes illustrate
the overall statement of the country in implementing e-government
statement.

E-government has also been under the focus of scholars. Differ-
ent approaches and views are presented on researches dedicated
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to investigating effects of e-government on many spheres. Some
authors conduct research on how the e-government can help in
combating corruption [1–3], others investigate its contribution to
sustainable development [4–7], as well as its role in decreasing
shadow economy [8] and alleviating tax evasion [9].

In publications of the United Nations [22] it is discussed that
“e-government has a big potential for governments, enhancing its
transparency to the public”.

Nevertheless, to our knowledge, as e-government is a relatively
new field of study, there is not much empirical study with re-
cent data investigating how growth rate of GDP is affected by
e-government improvement. Thus, our purpose is to reveal the
effects of e-government on economic growth using the method of
panel data analysis. Interestingly, our empiric analysis results con-
tradict the common theoretical approach about positive association
between these variables. Our results have become unexpected, as
theoretically the e-government development should serve to the
improvement of economic growth, yet our findings contradict this
assumption. Firstly, we how GDP is influenced by e-government
development index (EGDI), after which we observed how each sub-
index affects GDP. The only sub-index having a positive effect on
GDP is index of human capital (HCI).

This paper consists of five sections. Section 2 covers investi-
gations conducted on this subject till this time. Data used in our
research as well as explanation of methodology are given in Section
3. Results of our analysis are presented in Section 4. Conclusion
from our investigation is provided in the last Section 5.

2 LITERATURE REVIEW
There are different approaches to investigating how public sector
is affected by improvement of e-government. It has been estimated
that in solving certain issues in different spheres e-government
can be a powerful instrument. Investigations held on analyzing the
role of e-government in solving issues of informal economy [8] re-
vealed that it is a strong mechanism in declining informal business.
Moreover, it was revealed that long-run effects of e-government
are much stronger than short-run ones.

An interesting approach has been done in investigating e-
governance where it has been analyzed whether countries are ma-
tured to the e-government [10, 11]. In their research, they attempted
to measure the maturity of e-government. They represented it as
“demonstrated behavior” consisting of three components, namely
GDP, human capital and infrastructure of ICT. Their findings sup-
ported perspective focused on infrastructure, claiming that maturity
of e-government is at a different level among countries. If the coun-
try is richer and has good ICT infrastructure, its e-government
improvement is better.

Azad, Bijan, et. al., 2010 [12] conducted research on how author-
ity institutions impact on the spreading rate of e-government. They
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Table 1: Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max

GDP (%) 1123 3.627 5.45 -46.082 123.14
Taxes to GDP (%) 761 17.576 8.878 0 149.284
Inflation rate (%) 1034 5.983 15.574 -3.9 379.848
Unemployment rate (%) 1068 7.665 5.723 .11 33.76
Agriculture (%) 1071 11.317 11.219 .028 65.175
Industry (%) 1074 26.676 12.794 1.305 84.349
Population growth rate (%) 1154 1.428 1.502 -4.537 16.476
EGDI 1158 .474 .215 0 .946
HCI 1158 .696 .222 0 1
OSI 1158 .414 .264 0 1
TII 1158 .319 .247 0 1
EPI 1158 .337 .29 0 1

concluded that human capital and governance influence insignifi-
cantly on maturity of e-government maturity.

Moreover, they found out that in formation of e-government cor-
porate governance transparency, press freedom, democratic prac-
tices, and corruption perception, which represent individual insti-
tutional characteristics of every country, play crucial and positive
role. Interestingly, in their analysis, they found out that the associ-
ation between economic growth and e-government enhancement
is insignificant.
Uyar, A., et.al., 2021 made research on the influences of the e-
government on alleviating tax evasion and concluded that in re-
ducing tax evasion and increasing tax revenue one of powerful
mechanisms is e-government.
Various studies are investigating how economic growth is affected
by inflation, but overall, all these researches can be divided into
two schools: researchers assuming that GDP suffers from inflation
[13–16] and researchers assuming that inflation has a positive effect
on GDP [17–20].
The level of development of a country’s economy in a market econ-
omy depends, among many other factors, on its tax policy. During
implementation and development of tax policy, the consequences of
this process might have different effect on economic growth. There-
fore, the country can achieve macroeconomic efficiency through
tax policy.
Over the years, various theories have emerged explaining how taxes
affect economic development, yet all of them agree that economic
growth is stimulated by taxes. The debates between theories are
held on the matter of the period of effects of tax policy on economic.
In accordance with Keynes’s growth model, taxes have a favorable
and long-term effect on economic condition, whilst supporters of
neoclassical model claim that this outcome is short-term.

3 DATA AND METHODOLOGY
In our research panel data of 193 countries between 2008 and 2018
with one-year-interval is analyzed. The data for our analysis is
used from E-Government Survey that is conducted by United Na-
tions every two years among 193 countries. That is the reason
why our data has one-year-interval. With the help of this survey

it can be identified at what development level are countries in im-
plementation of e-government. This identification is carried out
by using indexes. The main index illustrating overall condition
of e-government in the country is EGDI, which consists of three
sub-indexes, namely the Online Service Index (OSI), Human Capi-
tal Index (HCI) as well as Telecommunication Infrastructure Index
(TII). Besides, e-participation index (EPI) is also considered as an
independent variable in our analysis. These indexes have a range
between zero and one, where the higher the indexes are, the quality
of e-government is better.

Dependent variable is GDP as our aim is to identify how im-
provement of e-government influences on the rate of growth of
GDP.

As control variables from macroeconomic indicators, we used
inflation rate; agriculture (as % of GDP), unemployment rate; tax
revenue as % of GDP; agriculture; industry (as % of GDP); and from
demographic indicators we used the population growth rate. These
data we obtained from the databank of World Bank [23]. In Table 1
overall information about used variables is given.

During panel data analysis five models were created. Model 1
illustrates the effect of EGDI on GDP and Model 5 represents the
effect of EPI on GDP, whereas in other models it is analyzed how
every sub-index of EGDI affects GDP (Table 2).
In order to conduct analysis for each model, initially Model of Fixed
Effects was created, after which the Model of Random Effects was
created, among which best model was selected using the Hausman
test.

The strength of these models is that they can control both vari-
ations among units and variation over time, and they give “more
informative data, more variability, less collinearity among variables,
more degrees of freedom and more efficiency” [24]. In the Fixed
Effects Model, it is assumed that the individual-specific coefficient
β1i is fixed for each subject, that is, it is time-invariant. The formula
of the Fixed Effects Model is [25]:

Yit = β1xit + ai + uit (1)

Where:
Yit – dependent variable, where i=country and t=years;
β1-independent variable’s coefficient;
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Table 2: Correlation matrix

Variables GDP Tax
revenue

Inflation Unemp-
loyment

Agricul-
ture

Industry Population EGDI

GDP 1.000

Tax revenue -0.096 1.000
(0.008)

Inflation -0.032 -0.087 1.000
(0.303) (0.020)

Unemployment -0.126 0.190 0.015 1.000
(0.000) (0.000) (0.646)

Agriculture 0.233 -0.191 0.229 -0.270 1.000
(0.000) (0.000) (0.000) (0.000)

Industry 0.054 -0.273 0.032 -0.051 -0.336 1.000
(0.078) (0.000) (0.311) (0.109) (0.000)

Population 0.181 -0.181 0.024 -0.269 0.270 0.236 1.000
(0.000) (0.000) (0.432) (0.000) (0.000) (0.000)

EGDI -0.198 0.180 -0.151 0.029 -0.700 0.063 -0.350 1.000
(0.000) (0.000) (0.000) (0.345) (0.000) (0.039) (0.000)

Figure 1: Correlation relationship between variables

xit – independent variable;
ai (i=1. . .193) is the unknown intercept for each country;
uit – error term
The Random Effects Model considers as random component the

heterogeneity over individuals and its formula is [25]:

Yit = β1xit + ai + (ui + eit ) (2)

Where:
Yit – dependent variable, where i=country and t=years;
β1-independent variable’s coefficient;
xit – independent variable;
ai (i=1. . .193) is the unknown intercept for each country;

eit – combined time-series and cross-section component of the
error term

uit – cross-section or individual specific error component
In our analysis for all our created models, Fixed Effects Model is

chosen according to conducted Hausman test.

4 RESULTS AND DISCUSSION
Conducted correlation analysis between our variables and its out-
come is represented in Table 2. The graph form of these results is
represented in Figure 1
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Figure 2: Correlation relationship between variables

It can be seen that GDP correlated negatively and slightly with
EGDI (-0.198). GDP has a negative relationship also with tax rev-
enue, inflation, and the unemployment rate. According to these
results, GDP correlated positively with agriculture, industry, and
population growth rate. Regarding the EGDI, it has a strong and
negative relationship with agriculture, whereas the relationship
with tax revenue and industry is positive but with small strength.

Figure 2 illustrates how countries are dispersed regarding their
GDP around EGDI. From this illustration it can be concluded that
countries with higher rate of GDP growth have lower level of EGDI,
whereas countries with lower GDP have more advanced EGDI level.
In Figure 3 the combination of regression and correlation analysis
between GDP and EGDI is represented. Here, it can be seen, most
countries with high level of EGDI do not have high rate of growth
of GDP.

Table 3 represents economic results for economic growth using
the e-government development index and the additional controls.
All our models provide the results from estimating Eq. 1). Although
in theoretical approaches a positive effect of e-government improve-
ment on GDP is assumed [26–28], our empirical results contradict

these assumptions. Model 1 indicates that EGDI affects adversely
GDP. The coefficient is significant at a 5% level and indicates that
if EGDI increases by 1 unit, the growth rate of GDP decreases by
about 5.0 percentage points.

Next, we analyzed how each sub-index of EGDI affects GDP. In
Model 2, we observed how improvement of HCI affects economic
growth. At the significance rate of 1% a beneficial effect of HCI
on GDP is revealed. This finding is in line with [29]. An increase
of HCI by 1 unit increases GDP by 5.99 percentage points. Model
3 shows the influence of OSI on GDP, which is negative, and the
coefficient is significant at a 5% level. This indicates that an increase
by 1 unit of OSI will decrease the GDP growth rate by nearly 1.78
percentage points. The last sub-index - TII (Model 4) also harms
growth rate of GDP (significance level is 1 %), meaning that an
increase by 1 unit in - telecommunication infrastructure index will
decrease the GDP growth rate by about 5.18 percentage points.
Finally, we also created a model of the effect of EPI on GDP but the
result is insignificant.

Regarding control variables, they remained relatively stable and
significant (apart from population growth rate) in all our models.
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Figure 3: How countries are placed around EGDI accordingly to their GDP growth rate

As suggested by the literature [30], the effect of taxes revenue on
GDP is positive (significance level is 1%). An increase by 1 unit
of taxes to revenue as % of GDP will increase GDP growth rate
by approx. 0.07 percentage points. On the contrary, in line with
other researchers’ findings [13–16], GDP is affected unfavorably by
inflation rate. The coefficient is significant at a 1% level and means
that an increase by 1 unit of inflation decreases GDP by about 0.08
percentage points. At the significance level of 5% unemployment
rate also affects adversely GDP and its strength is even higher than
inflation’s impact. GDP growth rate will decline by nearly 0.145
percentage points if the unemployment rate rises by 1%. Agriculture
is associated positively with GDP (1% level of significance). An
increase in this variable by 1 unit will also increase GDP by about 0.2
percentage points. Industry value added as % of GDP also impacts
positively onGDP at the 1% significance level, andGDPwill increase
by 0.2 percentage points if this indicator increases by 1 unit.

5 CONCLUSION
This paper makes an analysis of panel data of 193 countries between
a decade (2008-2018 years) to provide an estimation of the link
between EGDI and GDP growth rate. We document that EGDI has
a negative and statistically significant effect on GDP, although its
sub-indexes have different effects on GDP. So, although both TII
and OSI decrease GDP, on the contrary, HCI has positive impact
on GDP. Moreover, our macroeconomic variables in the models
remained stable and had a significant effect on GDP. Both inflation

rate and unemployment rate influence negatively on GDP, whereas
the taxes to revenue as % of GDP, agriculture and industry sectors
have a positive effect on GDP.

However, it is important to note that while estimates show that
the higher the improvement in EGDI, the lower GDP growth rate,
they should not be treated as improvement in the e-government
index worsens the economic situation of the country. These results
suggest that if the government implements policies aimed at de-
veloping an e-government system, it also should be ready for the
decline in GDP growth rate.
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