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1. Introduction

Economic growth is a fundamental
component of the core economic and social
development objectives of nations. Analyzing
economic growth and its influencing factors
is crucial in both developed and developing
economies (Bukht & Heeks, 2017). Numerous
studies have sought to maximize welfare,
enhance competitiveness, and stimulate
economic growth (Lopes et al, 2021).
Consequently, it is undeniable that economic
growth has a significant impact on a nation’s
development and prosperity. Particularly in
the era of technological advancement and
digital transformation, this topic has garnered
increasing attention from individuals and
governments worldwide (Li et al, 2020).
According to Lloyd (2020), the significance
of digital transformation has become more
apparent during the global economic shutdown
caused by the COVID-19 pandemic. Amid this
crisis, the need to restructure business models
through digital economic transactions has
become imperative for most countries (Soto-
Acosta, 2020). Simultaneously, governments
have implemented social distancing measures
to curb the spread of the virus, accelerating
the adoption of digital technologies for virtual
learning and remote work (Chandra et al,
2022). Empirical evidence suggests that to adapt
to global disruptions, nations must transition
from a traditional economy to a digital economy
to achieve and sustain economic development
(Vaslavski & Vaslavskaya, 2019). Similarly,
digitalization represents a fundamental shift in
mindset, enterprise systems, and essential tools
required to reorganize a segment of the economy
or an entire nation. Digital transformation
involves leveraging digital infrastructure to
transform the technological landscape of
society. Research indicates that investments
in infrastructure, such as communication
networks, yield positive outcomes for economic
growth (Khaliq & Noy, 2007). Digitalization
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enhances labor productivity and production
processes, reduces costs, increases profitability,
attracts investment capital, and fosters
economic expansion.

The Industry 4.0 revolution uses technology
to develop industry and production processes,
which is linked to the accelerated development
of digital technology and the gradual decline
in the growth potential and efficiency of
traditional industrial, economic, and social
systems (Thoben et al., 2017; Litvinenko, 2020).
Previous studies have predominantly focused
on individual countries or economic regions,
with limited research conducted at a global scale
to examine the impact of digital transformation
on economic growth. However, the extent to
which digital transformation impacts economic
growth across nations with varying levels of
development remains unclear.

Our study, “The Impact of Digital
Transformation on Growth: Global Evidence,”
makes a significant contribution to the existing
literature by providing a comprehensive
empirical assessment of the relationship
between digital transformation and economic
growth at the global level. Unlike previous
studies that relied on limited samples, our
research adopts a broader global perspective
and further disaggregates the analysis by
grouping countries with similar income levels.
In doing so, the study not only addresses
existing gaps in cross-country research but also
offers valuable policy implications for countries
aiming to design effective long-term economic
development strategies. To strengthen the
theoretical foundation, we conduct a global
empirical analysis based on the Cobb-Douglas
production function to investigate how digital
transformation influences economic growth,
emphasizing its pivotal role in promoting
innovation and productivity. Methodologically,
the study employs the Generalized Method of
Moments (GMM) estimation technique with
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panel data, which allows for robust inference
while accounting for potential endogeneity.
Beyond the descriptive framework, we perform
regression analyses to assess the linear effects
of digital transformation across a diverse set
of countries. To deepen the analysis, we also
conduct stratified regressions by categorizing
countries into three development groups—
low-income, middle-income, and high-
income. This approach facilitates cross-group
comparisons and yields important insights into
how the impact of digital transformation varies
depending on a country’s stage of development.

Based on our findings, this study suggests
that digital transformation is a crucial driver
of innovation with strategic implications for
economic growth. To conclude, we propose
several policy recommendations regarding
digital transformation and economic growth to
guide national development strategies.

2. Literature review

The most classical theories on production
factors, such as neo-Schumpeterian theory
(Bahrini & Qaffas, 2019) and neoclassical growth
theory (Solow, 1956), have demonstrated the
positive impact of information technology.
Digital transformation factors are incorporated
into supply-side inputs as production factors,
thereby driving the production process, while
technological progress fosters economic
growth. However, in contrast to classical
theories that consider technology an exogenous
factor, recent empirical studies have revealed
an endogenous relationship within economic
models (Gomes et al., 2022). This relationship
is evident not only in its direct contribution to
economic growth but also in broader economic
development indicators, such as life expectancy,
education, healthcare, and poverty reduction
(Grossman & Helpman, 1991).

The positive effect of information technology
on economic growth is reflected in enhanced
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business productivity, primarily through
lower transaction costs for firms that adopt
digital technology (Bahrini & Qaffas, 2019;
Haftu, 2019; Pradhan et al., 2018). The digital
economy also plays a crucial role in mitigating
supply chain disruptions (Song et al., 2022) and
enhancing total factor productivity (Acemoglu
& Restrepo, 2018), thereby accelerating
economic growth. Moreover, it reduces carbon
emissions and promotes green development
through innovation and entrepreneurship
at the regional level (Zhou et al., 2022).
Simultaneously, the digital economy facilitates
technological advancement (Wang et al., 2015)
and improves business quality (Mathushan &
Pushpanathan, 2021).

More recently, studies measuring digital
transformation through broadband and
internet access have confirmed its positive
impact on economic growth (Pradhan et al,
2018; Aghaei & Rezagholizadeh, 2017). Bahrini
and Qaffas (2019) concluded that broadband
penetration and internet usage are key drivers of
economic growth. Similarly, David and Grobler
(2020) found, in their empirical research
on the effects of information technology on
economic development, that the expansion of
mobile telecommunications has accelerated
growth, significantly contributing to economic
development. As a result, they recommended
increased investment in fixed infrastructure and
internet services. In a panel regression analysis,
Hodrab et al. (2016) examined the impact of
information and communication technology
(ICT) on economic growth in 18 Arab countries
from 1995 to 2013. Their findings revealed a
positive correlation between ICT and economic
growth in several Arab nations.

Meanwhile, Bon (2021) used the Arellano-
Bond GMM and FE-IV estimation methods
to analyze data from 35 developing countries
spanning the period from 2006 to 2019. He
argued that both digitalization and governance
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promote economic growth; however, the
interaction term in his model acted as a
constraint on this relationship. Specifically,
in environments with weak governance, the
development of digital technology may be
restrictedbygovernmentpoliciesandregulations
that control information and suppress freedom
of speech, thereby diminishing the effectiveness
of digital transformation and limiting its role in
enhancing governance.

Additionally, governments in developing
countries  often  implement  restrictive
regulations to curb the uncontrolled expansion
of social networks, effectively limiting digital
technology development and, consequently,
hindering economic growth. In a separate
study, Georgescu et al. (2021) examined the
impact of digitalization on economic growth
using Canonical Correlation Analysis (CCA).
Their results demonstrated that digitalization
accounted for 70.33% of economic growth, with
a correlation coefficient of 0.800, leading them
to conclude that digitalization has a substantial
impact on economic development.

Meanwhile, Hosan et al. (2021) investigated
the relationship between demographic
opportunities, digitalization, energy intensity,
and sustainable economic growth in emerging
economies. By employing econometric methods
to analyze data, the authors demonstrated that
digitalization promotes sustainable economic
growth across all quantiles. On the other hand,
Habibi and Zabardast (2020) found that its
contribution to economic growth is lower in
more developed countries that possess the
latest and most advanced technologies. This
relationship is particularly evident in developing
countries, where its impact on the labor market
is reflected in rising unemployment among
unskilled workers.

Furthermore, despite the implementation of
more efficient digital technologies, they often
fail to function optimally due to the intensified
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competitive dynamics of developed markets,
which disadvantage developing countries that
lack a competitive edge (Krammer, 2017). At
the same time, several other studies have also
identified an inverse relationship between
digital transformation and economic growth
in developing countries. A review of previous
studies provides an overall perspective on the
relationship between digital transformation
and economic development. There remains
significant debate and a lack of consensus
within the academic community on this topic,
particularly among countries at different stages
of development. Currently, there is a shortage
of large-scale global studies that clarify the
impact of digital transformation on economic
growth, especially in developing nations, where
its effects remain uncertain. Given this urgency,
it is crucial to conduct in-depth research to gain
a deeper understanding of the role of digital
transformation in driving economic growth
in developing countries. Such research would
provide crucial policy implications to help these
nations bridge the gap with leading economies
(see Appendix 1 online).

3. Methodology and data sources
3.1. Econometric methodology

According to the recommendations of
Elfaki and Ahmed (2024), Li and Gospodarik
(2022), and Welfens (2017), the factors
influencing economic growth are identified
to determine the representative criteria for
dependent and independent variables. Based
on this, we propose a research model grounded
in the Cobb-Douglas production function,
considering labor (L) and capital (K) as input
factors. The dependent variable is the economic
growth rate, while the independent variables
directly explaining economic growth include
digital transformation, investment, and labor.
To provide the broadest perspective on the
relationship between digital transformation
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and growth, the author constructs the model
with the following structure:

InGROWTH, = p0+ p1*InGROWTH, |
+ p2*InDIGITALIZATIONI,
+ p3*InInDIGITALIZATION3,
+ p4*InDIGITALIZATION3,
+ B5*INVESTMENTT, |
+ B6*INVESTMENT2,  + p7*InLABORI,,
+ B8 InLABOR2,  + ¢,

In the digital transformation era, the Cobb-
Douglas function can be adjusted to reflect
the role of technology, digital transformation,
and new factors related to the digitalization of
the economy (Elfaki & Ahmed, 2024). Digital
transformation refers to the use of digital
technology to modify business operating
models, enhance production efficiency, and
generate new value (Brynjolfsson & McAfee,
2014). One way to explicitly model the impact
of digital transformation in the Cobb-Douglas
model is to introduce the technology factor into
the overall productivity A (Solow, 1956). The
extended formula can be rewritten as follows:

Y = A(t).Ka.Lp

Where A(t) is a function reflecting the
progress of technology or digital transformation
over time, this can be understood as the point
at which digital technologies, such as digital
transformation and big data analysis, are
applied; overall productivity increases, thereby
enhancing economic growth. In our analysis,
we use factors representing investment capital,
such as FDI inflows and private investment
flows. Meanwhile, the labor input is represented
by variables such as the labor force and labor
productivity. Finally, total factor productivity
is captured by digital transformation variables,
reflecting the role of technology in driving
economic growth. Additionally, & represents
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the statistical error; i denotes the i-th country
in the research sample, and t refers to the t-th
year in the study period (see Appendix 2 online).

3.2. Data source

This study utilizes annual data sets from three
groups of 77 countries worldwide, spanning the
period 2005-2022. Based on the World Bank
classification, we use Appendix 3 (see Appendix
3 online) to divide the total sample into groups
of countries with different income levels for
deeper empirical analysis, thereby identifying
the differences.

The data for all variables were obtained
from the World Bank’s World Development
Indicators database (2024). Descriptive statistics
for the research variables are presented in detail
in Appendix 4 (see Appendix 4 online).

4. Result and discussion
4.1. Descriptive statistical analysis

To determine the impact of digital
transformation on economic growth in 77
countries from 2005-2022 through the digital
transformation process, investment, and labor
resources. The research data are statistically
described in detail in Appendix 4 (see Appendix
4 online).

4.2. Correlation analysis

Perform Pearson correlation analysis to
examine the linear relationship between
variables in the model. The correlation
coefficients indicate the strength and direction
of the relationships between variables, offering
initial insights into whether these relationships
are positive or negative. Correlation analysis
also helps identify multicollinearity issues
that may arise when estimating the impact of
influencing factors.
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Table 1. Correlation matrix in the research model.

VARIABLES GROWTH DIGI1 INVESTMENT1 INVESTMENT2 LABORI LABOR2
GROWTH 1.0000

DIGI1 0.4337 1.0000

INVESTMENT1 -0.0968* -0.0711* 1.0000

INVESTMENT2 -0.1467 -0.2509 0.0003*** 1.0000

LABORI1 0.6897 -0.0102*** -0.0169** 0.1201 1.0000

LABOR2 0.6161 0.6037 -0.1140 -0.3311 -0.1454 1.0000
VARIABLES GROWTH  DIGI2 INVESTMENT1 INVESTMENT2 LABORI LABOR2
GROWTH 1.0000

DIGI2 0.0789* 1.0000

INVESTMENT  -0.0968* -0.0970* 1.0000

INVESTMENT?2 -0.1467 -0.0411** 0.0003*** 1.0000

LABORI1 0.6897 -0.0014* -0.0169** 0.1201 1.0000

LABOR2 0.6161 0.1094 -0.1140 -0.3311 -0.1454 1.0000
VARIABLES GROWTH  DIGI3 INVESTMENT1 INVESTMENT2 LABORI1 LABOR2
GROWTH 1.0000

DIGI3 -0.1045 1.0000

INVESTMENT1 -0.0968* 0.0605* 1.0000

INVESTMENT?2 -0.1467 0.1216 0.0003*** 1.0000

LABORI1 0.6897 0.0845* -0.0169** 0.1201 1.0000

LABOR2 0.6161 -0.2347 -0.1140 -0.3311 -0.1454 1.0000

The correlation analysis table above shows
the presence of pairwise autocorrelation among
the independent variables. The absolute values
of the correlation coefficients between the
variables are all below 0.8, with the highest
value being 0.6897. Therefore, there is no strong
correlation among the variables in the model.
With the dependent variable being Economic
Growth, the correlation among the variables
in the research model is analyzed using the
Pearson correlation coefficient. The correlation
coefficient between DIGI1 and GROWTH
is 0.4337, indicating a positive relationship
between these two variables. This suggests that
economic growth increases as the number of
fixed broadband subscriptions rises, and vice
versa. Although this coefficientisnot particularly
high, it still highlights the importance of digital
infrastructure in supporting and promoting
economic activities. The correlation coefficient
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between DIGI2 and GROWTH is 0.0789,
demonstrating a positive relationship between
the two variables. Secure internet servers can
facilitate better economic transactions and
e-commerce activities; however, these effects
are often indirect and long-term, and thus may
not be immediately reflected in short-term
economic growth. The correlation coeflicient
between DIGI3 and GROWTH is -0.1045,
indicating an inverse relationship between these
variables. Although this correlation is relatively
low, it may still suggest certain implications
regarding the impact of the number of mobile
subscriptions on economic growth.

The  correlation  coefficient  between
INVESTMENT1 and GROWTH is -0.0968,
indicating a negative relationship between
foreign direct investment (FDI) and economic
growth. This implies that an increase in FDI is
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associated with a slight decline in economic
growth, and vice versa. Foreign investment may
be concentrated in sectors that do not directly
stimulate short-term economic growth or do
not generate significant added value for the
economy. The correlation coefficient between
INVESTMENT2 and GROWTH is -0.1467,
showing a negative correlation between private
investment and economic growth. This suggests
that an increase in private investment does
not necessarily lead to significant economic
growth and may even have adverse effects. The
correlation coefficient between LABFOR1 and
GROWTH is 0.6897, indicating a strong positive
correlation. This suggests that the labor force
is a crucial factor contributing positively to
economic growth. As the labor force expands,
the economy benefits from a larger workforce
to meet production and service demands,
thereby boosting production and consumption
and supporting overall growth. The correlation
coeflicient between LABFOR2 and GROWTH is
0.6161, indicating a positive correlation between
labor productivity and economic growth.
Labor productivity typically increases with
improvements in workforce skills, technological
innovation, or business investments in more
efficient tools and processes. These factors not
only enhance output but also contribute to
sustainable growth.

Through the above correlation analysis, the
author observes the consistency of the study,
as reflected in the strong internal correlation
among the independent and dependent
variables. This confirms the validity of the
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research model, providing a foundation for
further analysis in this study. To examine
whether  multicollinearity  exists among
the variables in the model, we employ the
Variance Inflation Factor (VIF) test. Since all
independent variables have VIF < 2, with mean
VIF values of 1.30, 1.07, and 1.09, the research
model does not exhibit multicollinearity among
the independent variables. However, actual
regression results and further statistical tests
are required to accurately assess the impact at
different significance levels.

4.3. Panel regression analysis

Next, we conduct quantitative analysis
on panel data from 77 countries over 16
years (2005-2022). To overcome the model’s
shortcomings, we also conduct regression with
GMM regression standard errors to find the
most reputable results for the article. In more
detail, the authors apply the GMM estimation
method of Blundell and Bond (2000). This
technique is suitable for panel data models and
has sample characteristics that include many
subjects and not too long of an observation
time. In addition, the GMM method helps solve
the endogeneity problem in the research model
that simple estimations such as OLS, FEM,
REM, or FGLS cannot solve. Finally, through
the research results, the article suggests essential
policy implications for countries. First, with
the dependent variable GROWTH, after fully
correcting the model’s defects through GMM
regression. The results after fixing the above
errors are shown in the table below:

Table 2. Regression results using GMM estimation

Dependent variable: Growth

Variables OECD Upper-middle income countries Lower-middle income countries
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
DIGI1 DIGI2 DIGI3 DIGI1 DIGI2 DIGI3 DIGI1 DIGI2 DIGI3

Growth(-1) 5.32e-07 1.98e-06**  1.04e-06*** 1.31e-06*** 9.72e-07*** -2.91e-07 -6.92e-07 -7.32e-07 -7.48e-07
[1.49] [4.39] [4.56] [2.87] [3.54] [-0.78] [-2.61] [-0.55] [-2.18]
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Dependent variable: Growth

Variables OECD Upper-middle income countries Lower-middle income countries
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
DIGI1 DIGI2 DIGI3 DIGI1 DIGI2 DIGI3 DIGI1 DIGI2 DIGI3
DIGI1 7.65e-07** - - -1.29e-06** - - 7.07e-07* - -
[ 4.08] [-2.30] [3.93]
DIGI2 6.45e-08*** -2.20e-08** 6.94e-08** -
[3.39] [0.042] [2.13]
DIGI3 -3.30e-07*** - - 2.69e-07* - - 2.30e-07***
[-4.79] [1.71] [3.22]
INVESTMENT1 1.13e-07* 4.88e-07"**  6.20e-08 2.61e-07 2.27e-07 1.63e-07 1.52e-07* -1.14e-07 3.21e-07**
[1.91] [3.83] [1.06] [1.54] [1.32] [0.96] [1.80] [-0.53] [2.28]
INVESTMENT?2 1.82e-06***  -2.89e-06 -2.09e-06 4.80e-07 4.34e-07* 4.77e-07 -2.03e-07 9.05e-07* 1.73e-08
[16.17] [-1.54] [-3.37] [1.49] [1.70] [1.59] [-1.07] [-1.84] [0.08]
LABORI1 0.99¢* 0.99** 1.004* 1.00%* 1.00%* 1.00%* 0.99%** 0.99* 1.00%*
[ 2.5e+05] [3.9e+05] [6.9e+05] [6.2e+05] [6.5e+05] [6.1e+05] [1.8e+06] [3.7e+05] [1.4e+06]
LABOR2 1.00%* 0.99%** 0.99%** 0.99%** 0.99%** 0.99%** 1.00%* 1.00%* 1.00%*
[5.5e+06] [1.5e+06] [3.9e+06] [1.2e+06] [1.7e+06] [1.5e+06] [2.3e+06] [7.5e+05] [2.3e+06]
Instrucments < 30<33 27 <33 33=33 16 <24 19<24 17 <24 20 <22 15<22 20 <22
Groups
Arellano-Bond z =-0.69 z= -1.64 z=-1.87 z= -0.27 z= -0.39 z= -0.29 z= -147 z= -0.99 z= -0.85
AR(2) (Pr>z) Pr>z= Pr>z= Pr>z Pr>z= Pr>z= Pr>z= Pr>z= Pr>z= Pr>z=
0.489 0.101 =0.061 0.784 0.698 0.769 0.141 0.320 0.395
sargan test chi2(24) = chi2(21) =  chi2(27) = chi2(10)= chi2(13) = chi2(11)= chi2(14) = chi2(9) = chi2(14) =
35.74 18.50 35.61 6.40 11.06 4.99 6.12 2.36 6.59
Prob > chi2  Prob >chi2 Prob >chi2 Prob >chi2 Prob>chi2 Prob>chi2 Prob>chi2 Prob>chi2 Prob > chi2
=0.058 =0.617 = 0.124 = 0.780 = 0.606 = 0.932 = 0.963 = 0.984 =0.949

Notes: *, **, **significant at 10%, 5%, 1%. t-statistics are in [ ].

The results indicate that the regression
coefficients of all independent variables
representing DIGI1, DIGI2, and DIGI3
exhibit high statistical significance across
all models in this study. This confirms that
digital transformation has a profound impact
on economic growth across different country
groups, including developed nations (OECD),
upper-middle-income countries, and lower-
middle-income countries, with a high level
of confidence. However, other independent
variables  also  demonstrate  statistical
significance in this model.

Firstly, the digital transformation variable
(DIGI1) is the leading independent variable
in this research model. For each model, the
explanatory variables for digital transformation
have different coeflicients. In the group of
developed countries, Model 1, with DIGII,
has a regression coefficient of 7.6 with high
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statistical significance (1%), indicating that
this variable explains the positive impact of
digital transformation on economic growth. In
Model 2 for developed countries, the variable
representing digital transformation, DIGI2, has
aregression coefficient of 6.45 with a confidence
level of 99%, affirming the positive impact of
digital transformation on economic growth in
developed nations. In Model 3 for developed
countries, the digital transformation variable,
DIGI3, has a regression coefficient of -3.3 with
high statistical significance (1%), suggesting
that digital transformation negatively affects
economic growth. This highlights the critical
role of digital transformation in economic
growth within the OECD group. Furthermore,
the study reveals that digital transformation has
both positive and negative effects on economic
growth in developed countries, though the
negative impact is negligible. These findings
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align with the research of Hodrab et al. (2016)
and the study of Pohjola (2000).

In Model 1, DIGI1 in upper-middle-
income countries has a regression coeflicient
of -1.29 with high statistical significance (5%),
indicating that increased digital transformation
reduces economic growth. In Model 2, DIGI2
has a regression coefficient of -2.2 with high
statistical significance (5%), suggesting that
economic growth is slightly affected by digital
transformation. In Model 3, DIGI3 has a
regression coeflicient of 2.69 with statistical
significance  (10%), demonstrating that
investment in digital transformation can
stimulate economic growth in upper-middle-
income countries. This study finds that digital
transformation has a dual impact on economic
growth in upper-middle-income countries,
consistent with the findings of Dewan and
Kraemer (2000).

In the group of lower-middle-income
countries, all digital transformation explanatory
variables have positive regression coefhicients.
Specifically, in Model 1, DIGI1 has a regression
coefficient of 7.07 with high statistical
significance (1%), showing that investment in
digital transformation contributes to economic
growth in these nations. In Model 2, DIGI2
has a regression coefficient of 6.9 with high
statistical significance (5%), further confirming
that digital transformation initiatives support
economic development in lower-middle-
income countries. Finally, in Model 3, DIGI3
has a regression coeflicient of 2.3 with statistical
significance (1%), demonstrating a positive
relationship between digital transformation and
economic growth in these nations. This study
confirms that investing in digital transformation
in lower-middle-income countries drives
economic growth and plays a crucial role
in long-term economic development. These
findings contrast with those of Papaioannou
and Dimelis (2007) and Yousefi (2011), who
concluded that ICT only positively impacts
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economic growth in developed countries. The
authors observe that digital transformation
investments in developing nations not only
enhance economic growth but also create
opportunities for these countries to catch up
with global trends. Additionally, this study
aligns with the findings of Georgescu et al.
(2021) and Hosan et al. (2021).

Secondly, the author finds that the lagged
growth variable (-1), representing the previous
year’'s economic growth, also influences
economic growth. The lagged growth variable
(-1) exhibits variations across different models
and country groups. In the developed OECD
countries, the lagged growth variable (-1)
in Model 1 is not statistically significant.
Conversely, in Models 2 and 3, it is highly
significant (1%) with regression coefficients
of 1.98e-06 and 1.04e-06, respectively. This
indicates that current economic growth is
positively influenced by the previous year’s
growth in OECD countries. In upper-
middle-income countries, the lagged growth
variable (-1) has a similar impact in Models
1 and 2, with regression coeflicients of 1.31e-
06 and 9.72e-07, respectively, both at a 1%
significance level. This reinforces the notion
that if the previous year’s economic growth is
positive, the subsequent year’s growth is likely
to be even stronger in upper-middle-income
countries. Lastly, in lower-middle-income
countries, the lagged growth variable (-1) is not
statistically significant, making it inconclusive
in determining its impact.

Thirdly, the author also observes that
investment is a crucial factor contributing to
economic growth, with varying coeflicients
depending on country groups and models.
In developed countries, the INVESTMENT1
variable has regression coeflicients of 1.1 in
Model 1 with statistical significance (10%) and
4.8 in Model 3 with statistical significance (1%),
indicatingthat FDI playsavitalrolein promoting
growth in these nations. In contrast, in upper-
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middle-income countries, the INVESTMENT1
variable is largely insignificant, making it
uninformative regarding economic growth.
Lastly, in lower-middle-income countries,
INVESTMENT]1 has a regression coefficient of
1.5 with statistical significance (10%) in Model
1 and 3.2 with statistical significance (5%) in
Model 3. The study shows that increasing FDI
leads to economic growth, highlighting the
critical role of FDI in economic development.

The INVESTMENT2 variable has a
regression coefficient of 1.82 with a 1%
significance level in Model 1 for the OECD
group, indicating that greater private-sector
investment enhances economic growth in these
countries. Similarly, in upper-middle-income
countries, INVESTMENT2 has a regression
coefficient of 4.34 at a 10% significance
level in Model 2, demonstrating that private
investment positively impacts economic
growth. Lastly, in lower-middle-income
countries, INVESTMENT2 has a regression
coefficient of 9.05 with a 10% significance level
in Model 2, showing that private investment
drives economic development in these nations.

Furthermore, labor is also a key determinant
of economic growth across different countries.
Across various models and country groups,
labor generally has a positive impact with high
statistical significance. The LABOR1 variable
has a regression coefficient of approximately 1
with a 1% significance level across all models,
strongly confirming that an increase in the labor
force contributes to national economic growth.
Similarly, the LABOR?2 variable has a regression
coefficient close to 1 with high significance
(1%), suggesting that labor productivity is also
a crucial factor influencing economic growth.
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Based on the analysis results from the
research models, the author has confirmed
the validity of the research steps through
regression results, which exhibit a high degree
of consistency when examining the impact of
digital transformation on economic growth.
The regression estimates also reveal the
relationship between the digital transformation
variable and economic growth across different
country groups through explanatory variables.
Our findings indicate significant differences in
digital transformation across countries with
varying levels of development. While positive
effects are also observed in other country groups,
these effects are weaker and, in some cases, hurt
economic growth rates. This provides a clear
answer regarding the positive role of digital
transformation in the economic development
of lower-income countries.

Based on these results, it is evident that
digital transformation is a key driver of
economic growth in developing nations,
shedding light on the ongoing debates
concerning its role in economic expansion.
To further clarify the relationship between
digital transformation and economic growth
among country groups from 2005 to 2022, a
scatter plot method was employed. The vertical
axis represents explanatory variables of digital
transformation (DIGI1, DIGI2, DIGI3), while
the horizontal axis represents economic growth
(GROWTH). The chart illustrates both the
positive and negative relationships between
digital transformation indicators

and economic growth across different country
groups, as analyzed in the research models. The
results obtained from the scatter plot analysis
complement the correlation and regression
analyses presented in the previous section.



Journal of Finance - Marketing Research

GROWTH and DIGI1 in the Upper-middle income countries
30

28
-.-u-\...

',-.:-.

o GROWTH
Fitted values

244

224 «

DIGI1

GROWTH and DIGI3 in the Upper-middle income countries
30

28] . _..
.. B R TLRY
o
4
T . e o0 see ;-2
.
E 2. . . teoerd o (. 4s§.8  GROWTH
e Fitted values
o

DIGI3

GROWTH and DIGI2 in the Upper-middle income countries

30
28 ° S
. e Whereans,
= TS § e u.«c,"
g 21 o v T v ""'sl,. + GROWTH
g : ry . -_._, Fitted values
b . os
24 ] . ° ¢, ""‘
. .. a N
.
22
:
: ; ‘ ‘
0 6
DIGI2

The relationship between GROWTH and DIGI2 in the OECD countries
32

. o8 eeet

304

IN]
>3
I
.

—— Fitted values
o GROWTH

GROWTH
.

)
>
I

24

DIGI2

Vol. 4, Issue 1; March 2026

The relationship between GROWTH and DIGI3 in the OECD countries

32
° . o . °
B
30 4
T ¢ e % el e g
£28+ o e e A e b —— Fitted values
] . el « GROWTH
o o o
[} o
26 * .
. . 0
. .
B
24 .
T T T T
0 2 4 6
DIGI3
» GROWTH
Fitted values
T T T T
0 2 4 6
DIGI1
GROWTH and DIGI2 in the Lower-middle income countries
. 3
28, e N e
s
* GROWTH
Fitted values

DIGI2
The relationship between GROWTH and DIGI1 in the OECD countries
32
30 .

—— Fitted values
o GROWTH

Figure 1. The relationship between economic growth and digital transformation

Based on the results of the multicollinearity
test (as indicated by the VIF values), the
Arellano-Bond AR(2) test, and the Sargan
test, all of which fall within acceptable
econometric thresholds, it can be concluded
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that the research model is both statistically
sound and appropriate. The regression results
further demonstrate a positive effect of digital
transformation variables on economic growth
in developing countries, as reflected through the
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explanatory variables. In addition, the analysis
reveals variation across country groups, with
the impact being more pronounced in low-
income countries compared to high-income
and developed economies. These findings serve
as a foundation for the policy implications
discussed in the subsequent section of the study.

5. Conclusions and policy implications

This paper aims to determine the impact of
digital transformation on economic growth in
77 countries, including developed countries,
middle - high - income countries, and low -
middle - income countries, using panel data
from 2005-2022.

As the above analysis shows, digital
transformation positively impacts
economic growth. Specifically, when digital
transformation develops through increased
fixed broadband subscriptions, economic
growth tends to increase and vice versa. Also,
increasing secure internet connectivity affects
economic growth. However, the number of
mobile subscribers shows anegative relationship
between these two variables. Although this
correlation coefficient is relatively low, it can
still have some meaning about the impact. It
is important to note that the development of
digital transformation goes hand in hand with
protecting network security and enhancing the
security of transactions and people’s personal
information. The government must also
develop digital infrastructure or encourage
private investment in telecommunications and
digital technology. Strengthening education on
technology skills for people is also an important
factor. Starting from general education, subjects
on information technology and basic digital
skills should be included in the curriculum to
prepare a skilled workforce to meet the needs
of the digital economy. The government can
coordinate with businesses to organize short-
term training courses and improve skills for
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workers in digital and high-tech fields, creating
conditions for workers to switch to high-
demand industries in the digital age.

Foreign investment has an inverse
relationship with economic growth. Therefore,
it is necessary to attract foreign investment
selectively, targeting high-value-added
industries such as high technology and
sustainable industries and limiting investment
in industries that do not contribute significantly
to economic growth. At the same time,
the government should consider imposing
conditions for foreign investment, including
commitments to transfer technology and train
the domestic workforce, to ensure that these
investments bring long-term value.

Similar to foreign investment, private
investment also hurts economic growth.
Although the negative level is not too
significant, increasing support for private
investment in high-efficiency areas is necessary
for cooperation through organizing seminars
and business connection programs.

In addition, considering the labor force
factor, whether in terms of force or quality,
there is a positive relationship with economic
growth. Therefore, to promote the economy,
it is indispensable to promote the workforce
through policies on training and developing
workforce skills. Apply digital techniques to
increase labor productivity and encourage
workers to learn about technology through
bonuses and salary increases. To ensure the
country’s workforce, avoid population aging,
and reduce pension pressure on the state
economy. Economic Growth is a complex
and arduous process that requires the state
to introduce appropriate policies to develop
each field to ensure a country’s sustainable
development. Especially in modern times,
it is necessary to pay attention to applying
technology to avoid falling behind and select
technology suitable for your country.
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Limitations and future research direction

Our research has only focused on national
digital transformation without mentioning
the role of institutions. Good institutions will
amplify the impact of digital transformation
on economic growth. In addition, other macro
variables that impact economic growth in the
modern trend have not been mentioned, such
as the role of innovation, migration, etc.

In future research directions, we will analyze

Vol. 4, Issue 1; March 2026

in geographical areas, for example, between
developing countries in Asia and Africa.
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