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ABSTRACT

Economic growth is a key indicator reflecting a country's development
performance. In the context of globalization and the digital era, factors such as
digitalization, technology-based economic growth, and human capital quality are
considered crucial drivers of economic performance. This study aims to analyze the
effects of Digitalization Development (measured by the percentage of individuals
using the Internet), Technological Economic Growth (measured by the percentage
of medium- and high-tech exports to total manufactured exports), and the Human
Development Index (HDI) on Indonesia's economic growth. The study employs
annual time series data from 1990 to 2023 sourced from the World Bank, and
UNDP. The analytical method used is the Vector Error Correction Model (VECM)
to examine both the long-run and short-run relationships among variables. The
results show that in the long run, Digitalization Development has a negative and
significant effect on Indonesia’s economic growth, while Technological Economic
Growth and the Human Development Index have a positive and significant effect.
In the short run, none of the three variables show a significant effect, indicating that
the impacts of digitalization, high-technology exports, and human capital
improvement require time to translate into tangible economic growth. These
findings highlight the importance of strategic policies to accelerate digital adoption
in a way that optimally benefits the economy, strengthen high-tech industries, and
improve human capital to foster sustainable economic growth.

Keywords: Economic Growth, Digitalization Development, Technological
Economic Growth, Human Development Index, VECM.
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CHAPTER I

INTRODUCTION

A. Background

Economic growth is the main indicator used to measure a country's
performance and progress in improving the welfare of its people. In the
context of increasingly complex globalization, economic development is not
only required to grow quantitatively, but also qualitatively and sustainably.
Economic growth provides governments with broader fiscal space to make
strategic investments in various sectors, including infrastructure, health, and
education (Singh et al., 2025). Economic growth is a long-term economic
issue for a country, aiming to achieve a better state over a certain period of
time. It can also be associated with an increase in the production capacity of
an economy, manifested in the form of an increase in national income
(Aktug et al., 2025). Economic growth is also a driver of structural
transformation. In many cases, GDP growth is closely correlated with
improvements, in,a country's -innovation, capacity,-eempetitiveness, and
global connectivity. Countries with high economic growth tend to be more
active in developing digital infrastructure, expanding access to education,
and improving governance efficiency (Temasek, 2024).

Indonesia, as a developing country with a vision of becoming a
developed nation, places economic growth as a fundamental prerequisite for
long-term social and economic transformation. Economic growth is not only

viewed as an increase in gross domestic product (GDP) but also as a broader



process that encompasses productivity enhancement, sectoral
diversification, and institutional reforms (Prasetyo & Kistanti, 2020).
Indonesia’s growth aspirations are strongly tied to its role as the largest
economy in Southeast Asia and a member of the G20, where consistent
growth performance is expected to strengthen its global competitiveness. In
this context, the transformation of human capital and higher education
becomes critical to ensure competitiveness and adaptability to global market
dynamics (Kudus et al., 2025). To achieve this vision, Indonesia must be
able to direct its growth to be inclusive, ensuring that the benefits are
equitably distributed across regions and social groups, while at the same
time enhancing competitiveness in the face of accelerating technological
changes and digital transformation (Anggraini & Anindyntha, 2025). The

following is a graph showing Indonesia's economic growth from 1990 to

2023.
Indonesia's Economic Growth (1990-2023)
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Picture 1. 1 Indonesia's Economic Growth (1990-2023)

Data Source: World Bank, 2025



As shown in Picture 1.1, Indonesia's economic growth trend from
1990 to 2023 reflects structural dynamics that are closely related to the
challenges and opportunities in long-term economic development. In the
early 1990s, Indonesia recorded high and stable economic growth,
averaging above 7%, reflecting strong national development momentum.
However, the 1998 Asian financial crisis marked a turning point, leading to
a sharp contraction of —13.1%, indicating vulnerability to external shocks
due to the weak macroeconomic structure at the time. Following economic
reforms and institutional strengthening, growth stabilized within the 5-6%
range over the next two decades. The COVID-19 pandemic in 2020 once
again tested the resilience of the national economy, with a contraction of —
2.1%, before eventually recovering to 5.3% in 2022 and remaining positive
at 5.0% in 2023. This data clearly shows that Indonesia's economic growth
is not solely dependent on quantitative expansion but is also determined by
structural adaptability and responses to global changes.

Next, Referring to endogenous growth. (Romer, 1990) long-term
growth s greatly ifluenced by the "accumulation of human capital and
technological advances, including digitalization. In this context, stable
economic growth post-2020 can be linked to the acceleration of national
digital transformation, which has become a new driver of productivity and
efficiency across sectors. Therefore, understanding the historical dynamics
of Indonesia's economic growth and linking it to the adoption of digital

technology is important in formulating inclusive, sustainable, and



competitive development policies in the era of digital globalization.
Endogenous economic growth theory also explains that technological
progress and human capital accumulation play an important role in
determining a country's long-term output (Romer, 1990). This means that
aspects such as digitization, human resource quality, and innovation
capabilities are determinants of economic development success (Awode &
Oduola, 2025). In a global landscape dominated by digital disruption,
countries that fail to adapt will fall behind competitively.

Over the past two decades, the world has entered an era of digital
revolution. Digital transformation has changed the way people work,
transact, innovate, and access public services. According to the e-Conomy
SEA Report (Temasek, 2024), the digital economy in Southeast Asia is
growing rapidly, with Indonesia as the largest contributor. Digitalization has
become a driver of national productivity and cross-sector efficiency. This
era presents significant opportunities to drive more inclusive and faster
economic growth based on technological innovation,

Empirical evidence "indicates that digital transformation and the
implementation of advanced technologies contribute positively to economic
productivity and operational efficiency (Zhao et al., 2022). Member
countries of the Belt and Road Initiative (BRI) that have undergone
accelerated digitalization have recorded higher and more sustainable
economic growth. These findings reinforce the urgency of digitalization as

a strategic determinant in national development. Therefore, accelerating



digitalization has become one of the core pillars of Indonesia’s economic
development strategy, APJII (2023) reports that the country’s internet
penetration rate has reached 78.19%, marking a notable increase from the
previous year. This figure reflects the substantial potential of digitalization
as a catalyst for economic transformation across the industrial, trade, and
public service sectors.

Digitalization also creates a fundamental shift in economic structure.
Economic activity is now moving from the physical sector to the digital
sector. In Indonesia, this transformation is evident in the rapid development
of the e-commerce sector, digital financial services, online transportation,
and internet-based media (Marketresearchindonesia, 2025). As a result,
conventional business models have experienced major disruption, while
businesses and governments are being encouraged to adapt to a new,
increasingly digitized ecosystem. Digital transformation has opened up new
opportunities in international trade, particularly in the form of exports of
high value-added products. Countries that promote integrated digitalization
with “export activities have tecorded” more competitive GDP growth
(Shcherban et al., 2025). Digitalization facilitates access to global markets,
logistics efficiency, and production automation.

Unfortunately, Indonesia's contribution to high-tech product exports
remains very limited. According to UNCTAD data, Indonesia's high-tech
exports account for only around 6% of total manufacturing exports. This

figure lags far behind Malaysia (41%) and Thailand (30%). This reflects



Indonesia's significant untapped potential to boost its economy through
technology-based exports. This situation indicates that Indonesia is still in
the early stages of digital transformation, which directly impacts its export
structure. However, if maximized, high-tech exports could become the
primary driver in accelerating economic growth while also increasing the
value added of domestic products

Relevant study conducted by Maha Mohamed Alsebai (2025),
reveals both short-term and long-term cointegration between the digital
economy and economic growth. The findings indicate that internet usage
positively influences economic growth, whereas trade openness exerts a
negative effect in the short run but turns positive over the long run. Another
study by Faris Alshubiri and Amina Ahmed Almaashani (2023) affirms that
digitalization and the export of medium- and high-technology products
continue to exert a significant impact on productivity and the monetary
system in Oman. The findings strengthen the view that digitalization and
high-tech exports hold substantial potential for fostering economic stability
and driving growth. Meanwhile, Ariadna Aleksandrova "et al. (2022)
highlight that the benefits of digitalization for economic growth can only be
maximized when the economic environment is prepared to embrace such a
transformation. This preparedness encompasses the rate of economic
growth, the state of digital readiness, and the resilience of the environment

to technological change.



On the other hand, the quality of human capital remains a key
element in reinforcing the foundation of the national economy. The Human
Development Index (HDI), as a comprehensive measure, captures
development outcomes in health, education, and income. The relationship
between HDI and economic growth is becoming increasingly relevant in the
digital era. Indonesia recorded an HDI of 73.6 in 2023, an increase from
previous years (UNDP, 2025). However, there are still disparities in HDI
between regions, as well as fundamental issues in education quality, health
access, and income inequality. This presents a significant challenge for
Indonesia in catching up with other Asian countries. Numerous studies have
verified the positive association between HDI and economic growth. Malik
et al. (2024) state that improvements in HDI significantly contribute to
national output by enhancing labor productivity. Similarly, Djunaedi (2021)
shows that strengthening digitalization and human capital can reinforce the
sustainability of economic growth.

The selection of the Human Development.Index (HDI) as the
dependent variable in this study is based on theoretical ‘and empirical
considerations that human development is the main foundation of long-term
economic growth. Although the HDI is conceptually different from the
variables of digitalization and high-tech exports, which better represent the
technological and structural aspects of the economy, in the framework of
endogenous growth theory (Romer, 1990) (Lucas, 1988), the quality of

human resources through education, health, and living standards is an



endogenous factor that determines innovation capacity, labor productivity,
and a country's ability to absorb and utilize technological advances. Thus,
digitalization and high-tech exports will not contribute maximally to
economic growth if they are not supported by adequate human resource
quality. Empirically, many studies show that HDI has a positive correlation
with economic growth because improvements in human capacity drive
competitiveness and sustainable development( Singh et al.,, 2025)
(Djunaedi, 2021). Therefore, although HDI differs from Digitalization
Development and Technological Economic Growth, its presence
complements the analytical framework of this study to explain Indonesia's
economic growth more comprehensively, emphasizing that the success of
digital and technological transformation cannot be separated from human

development.

Although there have been various studies discussing the relationship
between, digitization, human resource quality, and economic growth, most
previous studies have been partial and sectoral in nature. Valetiani and Sah's
(2024), research, for example, focuses solely on the impact of digitalization
on economic growth, without incorporating high-tech exports and HDI as
variables.The study by Imsar et al. (2023) does attempt to integrate aspects
of the digital economy and HDI, but its approach emphasizes an Islamic
perspective and does not focus on high-tech exports as a strategic variable

in national economic development. From a theoretical gap perspective,



many studies have only emphasized the role of technology or human quality
separately, while the simultaneous interrelationship between digitization,
high-tech exports, and HDI within the endogenous growth theory
framework has not been widely explained in the Indonesian context. From
a methodological perspective, most previous studies have used OLS, panel
data, or simple linear regression approaches, which tend to overlook both
long-term and short-term dynamics. Research such as Rizal & Hidayatullah
(2024) and Imsar et al., (2023) uses linear regression or panel data, which is
less capable of explaining dynamic causality. In fact, the relationship
between economic variables is short-term and long-term, requiring a
VAR/VECM approach. However, interactions between economic variables
are dynamic and require models such as VAR/VECM to capture causal
relationships and cointegration. From an empirical gap perspective,
previous studies seperti Okolo et al. (2025), Niranga et al., (2022) and Ferdy
Firmansyah et al., (2021) have mostly been conducted at the cross-country
level or focused on a single dominant variable (digitalization or HDI), while
studies” examining all ‘three™ variables™ simultaneously in relation to
Indonesia's economic growth using time-series data (1990-2023) remain
very limited. Thus, this study seeks to fill this gap through an integrative
analysis that not only explains the theoretical relationship but also provides
empirical evidence based on a more comprehensive methodology.

Testing of these three variables is important to answer key questions

in national development: how to create inclusive, innovative, and
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sustainable economic growth in the digital age. In addition to its theoretical
contribution, this study is expected to offer practical policy insights for the
government. By understanding the relationship between variables
empirically, policymakers can design more accurate and targeted economic
development strategies. Where the Indonesian government has already
introduced various initiatives, such as the Indonesia Digital Roadmap 2021-
2024 and Making Indonesia 4.0, aimed at accelerating digital
transformation, enhancing human resource capabilities, and reinforcing the
national industrial structure. However, the effectiveness of the policy's
implementation in driving economic growth still needs empirical proof. Has
digital transformation really contributed significantly to the national GDP
through increased technology exports and strengthened HDI? Moreover,
Indonesia is striving to meet an ambitious goal of breaking free from the
middle-income trap and attaining developed nation status by 2045. The
“Indonesia Emas 2045 vision places the strengthening of the digital
economy and human resources as the main foundation (Maryanti et al.,
2023).

This study employs a quantitative approach using the VAR/VECM
model to test the simultaneous effects of digitalization (measured through
internet penetration), high-tech exports (as a percentage of total
manufacturing exports), and HDI on Indonesia's GDP during the period

1990-2023.
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B. Research Question
Based on what has been described in the background above, the
research questions or issues raised in this study are:

1. How does the development of digitalization (measured by the percentage
of internet users relative to the population) affect Indonesia's economic
growth during the period 1990-2023?

2. To what extent does the growth of high-tech exports (measured by
exports of medium- and high-tech products) influence Indonesia's Gross
Domestic Product (GDP) growth?

3. Does the Human Development Index (HDI) as an indicator of human
resource quality have a significant impact on Indonesia's economic
growth?

4. Do digitalization, high-tech export growth, and HDI simultaneously

affect Indonesia's economic growth??

C. Research Purposes
In line,with the research objectives, this study-seeks to:
17 Examine the effect of digitalization on Indonesia’s economic growth.
2. Assess the influence of high-tech export growth on Indonesia’s economic
growth.
3. Analyze the impact of the Human Development Index (HDI) on

Indonesia’s economic growth.
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4. To simultaneously examine the short-term and long-term impacts of
digitalization, high-tech exports, and HDI on Indonesia’s economic

growth.

D. Benefits of Research
This study is anticipated to offer benefits to several parties,

including.

1. For the author
To broaden their insight and knowledge, particularly regarding the
influence of digitalization development (using the internet (% of
population), technological economic growth, assessed through the share
of medium- and high-tech exports in total manufactured exports, and the
Human Development Index on economic growth, represented by Gross
Domestic Product (GDP) in Indonesia.

2. For Academics
To provide insights and references for further research on digitalization
development (using the. internet, (% of population), technological
economic growth, represented by the share of medium- and high-tech
exports in total manufactured exports, and the Human Development
Index in relation to economic growth, as measured by Gross Domestic

Product (GDP) in Indonesia.
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3. For Future Researchers
This study is intended to provide input and supplementary information
for the government in developing regulations or policies related to
economic growth.
E. Research Structure
In this study, the systematic discussion consists of five chapters that
are interrelated. This systematic approach provides an overview and logical
thinking in the study. Each description can be explained as follows:
CHAPTER I INTRODUCTION
This chapter discusses the background of the study, which includes
the phenomenon of the object of study, theoretical basis (summary), and
supporting data. Additionally, the first chapter includes the research
questions raised by the author, as well as the objectives and benefits of this
research. It concludes with a comprehensive discussion to provide an
overview of the research objectives.
CHAPTER II LITERATURE REVIEW/THEORETICAL BASIS
This chapter provides the theoretical basis for the research and
includes a literature review of previous studies. It also presents the
conceptual framework and hypothesis development.
CHAPTER III RESEARCH METHODOLOGY
This chapter discusses the research methodology employed. It covers

the type of research, sources and types of data, determination of the
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population and sample, operational definitions, and the data analysis
techniques used.
CHAPTER IV RESEARCH FINDINGS AND DISCUSSION

This chapter explains the research results, including descriptive
analysis and the implementation of processed data. This explanation
addresses the research questions posed in the first chapter.
CHAPTER V CONCLUSION

This section contains the final conclusions of the research, which
address the research questions. It also includes recommendations for
practitioners, academics, policymakers, and future researchers to improve

performance and enhance research development.



CHAPTER YV

CONCLUSION

A. Conclusion
Based on the results of testing and analysis presented in the previous

chapter regarding the influence of Digitalisation Development,
Technological Economic Growth, and Human Development Index on
economic growth in Indonesia using the Vector Error Correction Model
(VECM) method, the following conclusions were obtained.

The Digitalisation Development variable, measured by the
percentage of the population using the internet (% of population), has a
negative and significant impact on economic growth in Indonesia in the long
term. Based on the IRF test results, the GDP response to shocks from
digitalisation development is negative in the early to middle periods, before
approaching zero in the final period. These results are also supported by the
significant VECM test because the t-statistic value of digitalisation
development is- greater. in/ absolute .terms- than the t-table value. This
indicates that the-increase in internet penetration has not been fully utilised
for productive activities that'can drive'econamic growth, but is still mostly
directed towards consumptive activities.

The Technological Economic Growth variable, measured by the
proportion of medium and high-tech manufactured exports (%
manufactured exports), has a positive and significant effect on economic
growth in Indonesia. The IRF test results show that GDP responds positively

to shocks from technological economic growth and remains positive until

73
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the end of the period, although with a downward trend over time. This is
also consistent with the significant VECM test results, as the t-statistic value
for technological economic growth is greater than the t-table value. These
findings prove that increasing technology-based exports can strengthen
industrial competitiveness, increase productivity, and make a real
contribution to GDP growth.

The Human Development Index (HDI) variable has a positive and
significant effect on economic growth in Indonesia. Based on the IRF test
results, the response of GDP to shocks from the HDI was positive in the
early period, but tended to decline towards zero, and even became slightly
negative in the final period. These results are also supported by the
significant VECM test, as the HDI t-statistic value is greater than the t-table
value. This indicates that improving human development quality through
education, health, and income can drive economic growth, but the benefits
will diminish if not accompanied by increased productivity and optimal
labour absorption.

Thus, "it can "be "concluded that "the three ‘independent variables
analysed have a significant effect on Indonesia's economic growth, although
the direction and magnitude of the effect differ. Increasing technology-
based exports and the quality of human development are driving factors for
growth, while digitalisation needs to be directed towards more productive
uses in order to have a positive impact on the economy in a sustainable

manner.
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B. Suggestion
Based on the results of this study, there are several recommendations

that can be considered by policymakers and future researchers. The

researchers' recommendations for relevant parties are as follows:

1. For the government as a policy maker, the results of the study indicate
that Digitalisation Development has a negative and significant impact
on economic growth, indicating the need for strategies to direct the use
of digital technology to productive sectors. The government needs to
strengthen equitable digital infrastructure, improve digital literacy
among the public, and encourage the adoption of technology in value-
added economic activities such as the creative industry, e-commerce,
digital MSMEs, and technology-based exports. Additionally, the
positive and significant impact of Technological Economic Growth on
economic growth must be sustained through policies that promote
export product diversification, investment in medium-to-high-tech
sectors, rand research, and development:(R&D) to enhance global
competitiveness. Improvements in the Human Development Index must
also be iaceompanied by the creation of quality jobs and technology-
based skill training programmes to ensure that human capital quality can
optimally contribute to long-term economic growth.

2. For future research, it is hoped that the study can be expanded by
adding other relevant variables, such as foreign direct investment (FDI)
levels, innovation indices, or institutional quality, which may also

influence the relationship between digitalisation, technological growth,
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human development, and economic growth. Future research could also
use data covering a longer time period or different analytical methods,
such as Panel VECM or GMM, to obtain more robust results. In
addition, separate analyses could be conducted based on economic
sector to determine which sectors benefit most from the development of

digitalisation and technology exports in Indonesia.
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