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ABSTRACT: This study re-examines infrastructure-based growth theory by assessing the contribution
of telecommunications to regional economic growth in Indonesia. Using panel data from 34 provinces
during 2018-2022, panel regression analysis selected the fixed effects model based on Chow and
Hausman tests. The dependent variable is the log of gross regional domestic product, while
independent variables include foreign direct investment, gross fixed capital formation, labor force,
number of base transceiver stations (BTS), and telecommunications network performance. The results
show that BTS, telecommunications network performance, and gross fixed capital formation have
positive and significant effects, while foreign direct investment has a negative effect and labor force is
insignificant. These findings support infrastructure-led growth theory, particularly digital-led growth,
highlighting telecommunications infrastructure as a key driver of regional economic growth. The study
contributes to the digital-led growth literature and emphasizes policies prioritizing network quality
improvement and equitable telecommunications infrastructure development, particularly in
disadvantaged areas.
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ABSTRAK: Studi ini mengkaji ulang teori pertumbuhan berbasis infrastruktur dengan mengevaluasi
kontribusi telekomunikasi terhadap pertumbuhan ekonomi regional di Indonesia. Dengan
menggunakan data panel dari 34 provinsi selama periode 2018—2022, analisis regresi panel yang
diterapkan memilih model efek tetap (*fixed effects model*) berdasarkan hasil uji Chow dan uji
Hausman. Variabel dependen dalam studi ini adalah logaritma dari produk domestik regional bruto
(PDRB), sementara variabel independen mencakup investasi asing langsung, pembentukan modal
tetap bruto, angkatan kerja, jumlah menara pemancar (*base transceiver station*/BTS), serta kinerja
jaringan telekomunikasi. Hasil penelitian menunjukkan bahwa jumlah BTS, kinerja jaringan
telekomunikasi, dan pembentukan modal tetap bruto memiliki pengaruh positif dan signifikan;
sebaliknya, investasi asing langsung menunjukkan pengaruh negatif, sementara variabel angkatan
kerja tidak memberikan pengaruh yang signifikan. Temuan ini mendukung teori pertumbuhan yang
didorong oleh infrastruktur—khususnya pertumbuhan berbasis digital—dan menegaskan bahwa
infrastruktur telekomunikasi merupakan penggerak utama pertumbuhan ekonomi regional. Studi ini
memberikan kontribusi pada literatur mengenai pertumbuhan berbasis digital serta menekankan
pentingnya kebijakan yang memprioritaskan peningkatan kualitas jaringan dan pemerataan
pembangunan infrastruktur telekomunikasi, terutama di wilayah-wilayah yang kurang berkembang
Kata Kunci: Base traceiver stations, telekomunikasi, Pertumbuhan ekonomi, Data panel.

2620-8849 © 202X The Author(s). Publihsed by ISEI Purwokerto and Department of Economics and Development Studies Universitas
Jenderal Soedirman. This is an open access article under the CC BY-SA 4.0 license


https://jos.unsoed.ac.id/index.php/er/article/view/19128
mailto:mahrus.kurniawan@ep.uad.ac.id
https://creativecommons.org/licenses/by-sa/4.0/

Re-Examining Infrastructure-Led Growth Theory .... (Kurniawan, et al)

INTRODUCTION

The idea of using information and communication technology (ICT) to drive a country's economic
growth is a mainstream concept developed over the past decade. In addition to its irreplaceable
"modern day" function, infrastructure also contributes to environmental protection and economic
development in a country or region. Maneejuk & Yamaka (2020) argue that telecommunications can
increase total factor productivity (TFP) by accelerating information flow, increasing production
efficiency, and significantly reducing costs. Cotter et al (2021) explain that improving information and
telecommunications channels can improve the business climate, supporting the development of the
modern service sector and the digital economy, and accelerating the formation of new businesses.
Massive and responsible use of telecommunications can expand market access and connect domestic
networks to the outside world (Yang et al., 2025).

However, there are several challenges in developing telecommunications as an economic driver,
as explained by Kuiper & Beverly (2025) that the installation of BTS as a support for
telecommunications networks must be kept away from forests due to their vulnerability to forest fires.
In Indonesia, several areas are still inland and mountainous areas that have many tropical and
protected forests so that the installation of BTS in these areas can have a negative effect on forest
fires. Apart from location, there is also a vulnerability to the "sustainability" effect on the environment,
Pintor et al (2025) explained that there is a gap related to access to telecommunications use between
residents in villages and in cities, where urban areas that have full access to telecommunications will
have easy access to education, health and transportation so that it can widen the infrastructure gap
between rural and urban areas. Kang & Kim (2025) stated that the significant role of
telecommunications in economic growth must include digital transformation, resilience management
and network resilience.

Telecommunications infrastructure affects economic growth through multiple transmission
channels including a). productivity enhancement with reduced transaction cost and improved supply
chain management. Cross-country studies shows that ICT improves economic sector efficiency and
corporate performance and led to economic growth (Toader et al., 2018; Suhendra et al., 2025); b).
market expansion through distance cost, expanding consumer access, enabling e-commerce and
digital services and integrating regional and global markets. Suhendra et al (2025) argued digital
infrastructure creates opportunities for growth through the expansion of economic activity and its
relevant for Indonesia as the country has the large cost for logistic; c). innovation and digital economy
channel including e-commerce, fintech, start-up ecosystem, knowledge diffusion and technology
adoption. Irawan et al (2025) states that telecommunications, fintech, and e-commerce are
simultaneously driving economic growth and faster broadbank speeds increase business creation
rates.

Another transmission and more appropriate in Indonesia through spatial spillover and regional
development channel. Faisal et al (2025) revealed that digital infrastructure produce both direct effects
and spatial spillovers on regions and to capture the relevance of inequality between provinces. Digital
transformation is necessary to enhance spillover effects to neighboring regions, economic
agglomeration, urban—rural linkages, and the diffusion of innovation. Moreover, strengthening the
telecommunications sector can improve government performance and quality, as telecommunications
support the development of e-government, transparency, the reduction of corruption, and the
efficiency of public services. Ding et al (2025) argued that government digitization promotes growth
by reducing corruption, transaction time and become more efficient. Therefore the digital
transformation become crucial for reducing information and transaction costs, improving connectivity,
and enabling new digital economic activities, telecommunications networks strengthen regional
integration and total factor productivity, ultimately accelerating economic development.

The re-examination of the role of infrastructure and economic growth stems from Aschauer
(1989) which explains that public capital such as roads, ports, telecommunications, energy, and public
utilities can increase the productivity of private production factors by reducing transaction costs,
facilitating the distribution of goods and services, and improving the efficiency of economic
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coordination. Thus, increasing the stock of public capital drives increases in TFP and long-term
economic growth. His research introduced the idea that infrastructure is not simply government
spending but can be used as a factor of production. In the current Indonesian context, the role of public
capital is becoming increasingly relevant as the government focuses on physical and digital
infrastructure development. Investments in toll roads, ports, airports, electricity networks, and
telecommunications and digital infrastructure strengthen interregional connectivity, reduce logistics
cost gaps, and support domestic market integration. This impact aligns with Aschauer (1989) argument
that public capital creates spillover effects which increases private sector productivity and improves
national economic competitiveness.

In the contemporary digital era, this classical framework can be extended to include digital
infrastructure, particularly telecommunications networks, which function as the backbone of
information exchange and economic interaction. Unlike traditional infrastructure that primarily
supports the movement of physical goods, digital infrastructure reduces informational distance,
accelerates decision-making, and enables real-time coordination across regions. Therefore,
telecommunications networks represent a modern form of productivity-enhancing capital consistent
with Aschauer (1989) on infrastructure-led growth theory. Perspective on economy that
telecommunications infrastructure exhibits characteristics of a quasi-public good. While network
services are often provided by private operators and subject to pricing mechanisms, their underlying
infrastructure generates substantial positive externalities, non-rival informational benefits, and broad
spillover effects across sectors. As a result, telecommunications can simultaneously function as a public
enabling infrastructure and as a private production input that enhances firm-level efficiency.

Research on the role of telecommunications or supporting telecommunications infrastructure is
important because it can increase a country's long-term economic growth. Pradhan et al (2014) using
G-20 countries, showed a long-term relationship between telecommunications infrastructure and
economic growth. Furthermore, there is a bidirectional relationship between telecommunications
infrastructure, FDI, and economic growth. Pradhan et al (2016) using 21 Asian countries, explained that
there is a short- and long-term relationship between telecommunications infrastructure, financial
development, and economic growth. The massive development of technological infrastructure has led
to increased integration between countries. In this context, it is important to note that economic
growth theory consistently emphasizes that economic development encompasses the process of
innovation. Therefore, it can be said that the interaction between economic activity and information
technology is a key driver of dynamic economic growth.

Correa (2006) stated that the development of telecommunications networks provides significant
benefits to the industry, increasing TFP and providing broader market access. Early research by Norton
(1992) demonstrated a strong positive relationship between telecommunications infrastructure
investment and economic growth in 47 countries during the period 1957-1977, and suggested that if
certain countries had a higher number of telephones, the rate of economic growth could be
significantly increased. However, telecommunications technology infrastructure, currently considered
a driver of economic growth, faces complex challenges. Burnham (2007) ) explained that the problems
are technical in nature, with the most difficult involving changes to institutional frameworks originally
designed for a different era and technology. This process of changing these frameworks inherently
involves disruptive changes to existing infrastructure and service providers, as well as significant
benefits to the economy as a whole. Tang & Lee (2003) explained that telecommunications
infrastructure development is not solely explained by economic factors, but non-economic factors play
a significant role, such as political, historical, and national security considerations. Therefore, the
interaction between the role of the state and economic growth determines whether a region
experiences maximum, moderate, or minimal growth in the telecommunications sector.

In Indonesia, there is still a gap between urban and rural areas regarding internet access.
According to Pintor et al (2025) the gap in access to telecommunications services between rural and
urban populations can create inequalities that hinder sustainable economic development. the gap
related to access to telecommunications for rural and urban residents can create inequality that
impacts sustainable economic development. Indonesia has the largest number of internet users in
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Southeast Asia, predicted to reach 146 billion USD by 2025. Indonesia's digital valuation exceeds other
countries in ASEAN, with projections three times greater than Vietnam. Mobile telecommunications
has become increasingly popular since the 1990s, especially in developing countries. Magomedov et
al., (2020) ) explain that the increasing influence of digital technology on people's lifestyles and work
is a hallmark of modern society. The use of mobile phone technology aims to measure people's access
to technology that contributes to the economy. The more people access the internet via mobile
phones, the easier it is for digitalization to improve efficiency and quality of life. Digitalization also
drives productivity, resource efficiency, and economic growth (Lechman & Anacka, 2022).
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Figure 2. Diversity DC-ICT Tahun 2017-2022
Source: BPS (2023)

Base transceiver stations (BTS) are critical infrastructure supporting mobile telecommunications.
With the increasing use of mobile phones for internet access, widespread BTS play a role in providing
internet connectivity. Strategic placement allows operators to reach wider areas and serve more users,
as well as support business communications, online financial transactions, and economic growth. BTS
infrastructure contributes significantly to business development and economic interaction. BTS
infrastructure is commonly used as a proxy for physical network availability because each station
represents a tangible node in the telecommunications network that determines coverage, signal
accessibility, and user capacity within a specific geographic area. Unlike subscription-based indicators,
which reflect demand conditions, the number of BTS captures the supply-side deployment of
telecommunications infrastructure and the spatial distribution of connectivity. A higher density of BTS
generally indicates broader network coverage, reduced signal congestion, and improved access to
mobile services, particularly in remote or underserved regions. Internet use in the digital era offers
significant opportunities for Indonesia's future and has a positive impact on the economy. However,
economic growth has slowed in recent years due to the lack of ICT infrastructure in areas outside Java,
such as Papua and Maluku. This gap can hamper the country's economy, impacting social inequ
(Mohmand et al.,, 2017). There are four ways in which telecommunications infrastructure can
contribute to economic and social development: first, sustaining businesses; second, diversifying the
economy; third, improving the quality of life; and fourth, increasing business competitiveness (Cieslik
& Kaniewsk, 2004; Lee et al., 2005; Pradhan et al., 2014).

The research contribution lies in two aspects: first, testing infrastructure-led growth theory
within a provincial context in Indonesia, where many previous studies have compared countries. The
use of a provincial context in Indonesia presents a novelty and a research gap in this study, as it has
not been widely explored by previous researchers in relation to examining the role of
telecommunications in economic growth. While previous studies focus on aggregate infrastructure
indicators on national level of data, limited empirical evidence on how digital infrastructure quality
and access jointly affect growth across regions. Second, the examination of telecommunications and
its role in economic growth utilizes a macroeconomic approach. According to Ward & Zheng (2016)
the initial macroeconomic approach to the role of telecommunications in economic growth can
produce biased estimates due to the limited development of the telecommunications sector in many
countries. However, over time, the role of telecommunications has become inseparable from national
development strategies. In Indonesia, comprehensive telecommunications development is included in
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the long-term national development strategy, and to date, there is still a gap in infrastructure
development between islands, resulting in some underdeveloped regions not having full access to
telecommunications, a challenge in this research.

METHODS

The examination of the role of telecommunications infrastructure stems from Romer's (1990)
research, which developed endogenous growth theory as a critique of Solow's neoclassical growth
model. Romer (1990) explained that technology is endogenous, generated through economic activity,
particularly R&D, innovation, and investment in knowledge. Therefore, technology does not occur
naturally but rather results from rational economic decisions. Simply put, Romer (1990) output
function can be written as follows:
Y=f(L,A)

Where Y is the output; K is the capital; L is the employment or workforece; and A is the level of
technology. Notation A continue to grow because there is investment in knowledge and R&D. Equation
also shows that economic growth is endogenous and long-term. The study used the quantitative data
and the combination of time series data (time series) and cross-sector data (cross section). Panel data
is applied to estimate the role of telecommunications and supporting infrastructure in the economic
growth model in Indonesia, which can combine time-series and cross-section data. According to
Gujarati et al (2019) panel data offers several advantages, namely a). Increasing the number of
observations has a positive impact on model estimation, increasing degrees of freedom, and reducing
the risk of collinearity between independent variables, and b). Allowing the estimation of individual
characteristics and time-based characteristics to be considered separately. Meanwhile, according to
Khasanah & Kurniawan (2025) the use of panel data can capture the heterogeneity of each cross-
section used in the study. The panel data equation developed in the study is as follows:

InGRDP;; = ag + f1FDIy + [2GFCFy + B3LFy + B4BTS; + fsTelcom + &
The research uses data from 2018-2022, where LnGRDP is the gross regional domestic product in
logarithmic form; FDI is the foreign direct investment inflow; GFCF is the gross fixed capital
formation; LF is the labor force; BTS is Base transceiver station or telecommunications infrastructure
support; Telcom is a telecommunications network; «, is the constant for panel regression; 8; — Bs is
the coefficient of independent variables; ¢;; is the error term; notation i for cross-section and t for
bentuk time-series. The use of independent variables in research as a proxy for the equation developed
by Romer (1990), where Y as output in research using LnGRDP aor the GDP value of each province;
function of K for capital use FDI and GFCF namely foreign investment entering each province during
the research period and capital accumulation from each province; function of L is the labor force using
LF or labor force for each provinces in Indonesia and function of A as technology using BTS or base
transceiver station as a means of telecommunications infrastructure and Telcom a
telecommunications network.

Table 1. Definition of Variables

Variables Notation Definition Sources
Gross Regional LnGRDP GRDP using GDP for BPS
Domestic Product each province on
constant value (Billion)
Foreign Invesment FDI Foreign direct BPS

investment to each
province (percentage)

Gross Fixed Capital GFCF Investment in physical BPS

Formation capital (percentage)

Labor Force LF the population of BPS
working age (million)

Base Transceiver BTS The number of BTS for BPS

Station infrastructure of
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telecommunication

(unit)
telecommunications Telcom Telecommunications BPS
network systems and their

associated equipment

used for

communication
purposes (percentage)

In panel data, there are three analyses that can be used: pooled regression, fixed effect model (FEM),
and random effect model (REM) (Gujarati et al., 2019). The best panel data selection test is carried out
sing the F-test from the Hausman test. The fundamental difference between the FEM and REM panel
data models lies in the variation between entities is assumed to be random and uncorrelated with the
predictor or independent variables included in the model (Greene, 2008). The REM model assumes
that the entity error term is uncorrelated with the predictor variable, allowing variables that do not
change over time to act as explanatory variables (Baltagi, 2005; Ilyasa et al., 2025). Meanwhile, the
FEM assumes that there are factors within individuals that can influence or bias the predictor or
outcome variables, and we need to control for these to reduce the effect of bias on the developed
model (Greene, 2008). Moreover Henningsen & Henningsen (2019) states that FEM is more
appropriate because it accounts for unobserved regional characteristic that remain constant over time
but has the effect on economic growth on regional perspectives. Early from Wooldridge (2010) argued
that FEM preferred because these characteristics are likely correlated with explanatory variables in the
study such as telecommunication infrastructure and investment.

RESULTS AND DISCUSSIONS

Table 2 explains that the obs (observation) value is 170 which is a combination of data from 34
provinces in Indonesia over a period of 5 years, namely 2018-2022. Output or Gross Regional Domestic
Product value has an average value of 43,516.06 billion rupiah with a standard deviation of 32,438.73
billion rupiah. The province with the highest GRDP value is Jakarta Province with the highest value of
183,598.5 billion rupiah and the lowest is East Nusa Tenggara Province in 2018 amounting to 12,273.85
billion rupiah. The difference in the value of foreign investment and capital accumulation shows that
foreign investment not only looks at provinces with abundant natural resources as investment
destinations but high human resources are also able to attract investors, where Jakarta Province has
the highest value of foreign investment up to 89,223.6 billion rupiah, while the highest capital
accumulation (% GRDP) is North Maluku Province at 65.97%.

Table 2. Descriptive Statistics

Variables Obs Mean Std Dev Min Max
GRDP 170 43516.06 32438.73 12273.85 183598.5
FDI 170 12484.07 16444.06 50.9 89223.6
GFCF 170 33.29% 6.97% 19.25% 65.97%
LF 170 4.083.596 5.825.811 254.829 2.480.007
BTS 170 1187.36 1317.59 179.00 7136.5
Telcom 170 64.35% 8.34% 35.33% 82.37%

Source: data processed

Table 2 also shows that there is a gap in the construction of BTS towers as a means of
telecommunications infrastructure, where the highest BTS towers are in East Java Province at 7136.5
units and the lowest are in West Sulawesi Province at 179 BTS towers. Meanwhile, the communication
network in Indonesia has an average speed value of 64.35% with the highest value of
telecommunications network speed being in East Kalimantan Province at 82.37% and the lowest being
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in West Papua Province at 35.33%. This still large gap is arn obstacle to the development of
telecommunications networks and their supporting infrastructure, thus impacting the gap in access to
education, health and other social services.

Table 3. Result of Panel Data

Variables CEM FEM REM
c 8.256%** 9.771%** 9.666%**
(0.000) (0.000) (0.000)
ED| 0.112%** -0.027*** -0.021%**
(0.005) (0.001) (0.013)
GECF -0.005 0.004*** 0.004***
(0.177) (0.001) (0.004)
L 0.102* -0.013 -0.004
(0.081) (0.576) (0.850)
BTS -0.311%** 0.066** 0.013
(0.000) (0.032) (0.652)
Telcom 0.031%** 0.008%*** 0.013***
(0.000) (0.001) (0.000)
Diagnostic Tools
283.93***
Chow Test (0.000) -
26.880%**

Hausman Test - (0.001)

Source: data processed

Table 3 shows that based on the results of the Chow Test and the Hausman Test, the probability
values of both tests are below 5% alpha, indicating that both tests are consistent, the FEM model is
the best model used in the analysis. The FEM model shows that foreign investment (FDI) has a negative
coefficient value and a probability below 5% alpha, indicating that an increase in FDI can reduce the
output of each province. This happen because not every province has abundant natural resources, so
the nature of FDI is enclave or extractive, namely investment that only targets natural resources such
as mining and oil and gas and FDI that only targets developed provinces, resulting in large differences
between FDI in each province in Indonesia. FDI inequality can also be caused by complicated
bureaucracy, resulting in delays in the flow of investment to less developed provinces that do not have
adequate natural resources. Waburton (2024) explains that in the last decade, the growth of the
Indonesian nickel industry has grown at an astonishing pace, export revenues have soared, and
economic growth along the country's nickel belt has increased to more than three times the national
average. Indonesian leaders position the downstream sector as an economic success story and a
source of national pride, creating nickel-led growth. Furthermore, according to Nguyen (2025) the FDI
market is narrowing to developed countries rather than developing and underdeveloped ones due to
low levels of digitalization, complicated licensing processes, and rising transaction costs.

However, the capital accumulation variable shows a positive influence on GRDP in Indonesia.
This may be due to the fact that capital accumulation does not solely depend on foreign investors, but
also includes the role of domestic investors, export-oriented industrial economic activity within the
country, and the role of domestic savings. Therefore, increasing the GFCF can increase output. The
greater the GFCF, the greater the national production capacity, thus increasing GDP. Ngundu et al
(2024) explain that GFCF or capital accumulation in the short term plays a role in increasing aggregate
demand, absorbing labor, and increasing derived consumption. In the last decade, the role of derived
consumption from the extractive industry in the mining sector has increased sharply (Waburton, 2024).
The largest increase in GFCF in Indonesia occurred on the island of Java and several islands with
extractive natural resources, accelerating industrialization. The results of this study are similar to those
of Roy (2024) who explained that there is a positive relationship between capital accumulation and
economic development, but this occurs in the extractive sector of natural resources. Rothenberg et al
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(2025) highlighted that the large number of Special Economic Zones (SEZs) that were opened could
encourage capital increases but were vulnerable to local regional conditions if not accompanied by
local or regional-based improvements.

The panel data analysis using the FEM model shows that LF has no effect on output in 34
provinces in Indonesia. The labor force is considered a crucial factor in economic growth. The greater
the available labor force, the greater the potential for increasing a country's productivity. However,
when the labor force is dominated by low-skilled workers, an increase in the number of workers will
not resultin increased productivity and output (Vikia, 2023). Furthermore, if the skills of the labor force
do not match the needs of the labor market, a large number of the labor force cannot be absorbed
and thus cannot contribute to economic growth (Wahyuni et al., 2025; Wardhana et al., 2025).

Table 3 of the FEM results shows that BTS as a means of telecommunications infrastructure has
a positive effect on outputin Indonesia. UNDP (2011) explains that internet access can improve market
efficiency and create economic opportunities. The increase in the number of mobile users expands
public access to information and communication, which in turn accelerates economic activity in a
region. BTS, as part of the telecommunications network infrastructure, provides essential connectivity
for various economic sectors. With the presence of BTS, previously isolated or underserved areas can
enjoy better internet access and communication. The results of this study support the research of
Aschauer (1989) explained that public capital, in this case telecommunications infrastructure, can
increase the productivity of production factors by reducing transaction costs, facilitating the
distribution of goods and services, and improving the efficiency of economic coordination. In addition,
the important role of telecommunications infrastructure can contribute to economic and social
development through business maintenance and expansion, economic diversification, improving the
quality of life, and increasing business competitiveness (Cieslik & Kaniewsk, 2004; Lee et al., 2005;
Pradhan et al., 2014). According to Ward & Zheng (2016) telecommunications infrastructure enables
local businesses to connect with wider markets, improves operational efficiency, and opens up new
opportunities for trade and investment. Furthermore, better access to information and technology
facilitates the growth of digital industries and innovation, which can create new jobs and improve
people's quality of life.Therefore, the empirical results of this study provide strong support for the
infrastructure-led growth theory, particularly in its modern extension toward digital-led growth, where
telecommunications infrastructure such as BTS serves as a key driver to growth in Indonesia. Improved
connectivity not only enhances existing economic activities but also enables the emergence of digital
industries and innovation, contributing to job creation and improved quality of life.

Telecommunication networks also play a crucial role in economic growth. FEM results show that
telecommunications networks have a positive impact on economic growth in 34 provinces in
Indonesia. The influence of information and communication on economic growth is particularly
significant in the current era of globalization. Information and communication have become key drivers
of change in various economic sectors, such as industry, trade, education, and public services. The
increasing integration of ICT infrastructure substantially impacts long-term growth in developing
countries (Lam & Shiu, 2010; Lunku, 2025). This finding is consistent with economic growth theories
that identify investment in information and communication as a key element of production that
increases economic productivity. The use of digital technology enables process automation, improved
data management, and faster access to information, all of which reduce operational costs and increase
output (Pradhan et al., 2016). Information and communication also drive innovation by creating new
opportunities for products, services, and business models that were previously impossible. This not
only expands markets but also creates new jobs in the technology and related services sectors
(Maneejuk & Yamaka, 2020).

CONCLUSIONS

This study provides empirical evidence on the critical role of base transceiver stations (BTS) as a
fundamental component of telecommunications infrastructure in supporting regional economic
growth in Indonesia. Using panel data from 34 provinces, the findings demonstrate that the expansion
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of BTS networks significantly contributes to higher gross regional domestic product by improving
connectivity, reducing communication costs, and enabling the diffusion of digital technologies across
regions. Furthermore, the role of telecommunications also serves as a test of the theory of endogenous
economic growth related to the role of technology and innovation. The study used panel data
combining time-series (2018-2022) and cross-sectional (34 provinces) data. The results show that
infrastructure-led growth theory positively influences the role of telecommunications on economic
growth in Indonesia.

The result provide strong support for the infrastructure-led growth theory, particularly in its
modern extension toward digital-led growth, where telecommunications infrastructure such as BTS
and telecommunication network serves as a key driver to growth in Indonesia and these findings
contributes to the growing literature on digital-led growth by demonstrating the importance of
equitable deployment and quality improvement of telecommunication infrastructure. The limitations
of this study do not map or diversify the easy and difficult telecommunications access due to limited
data. Future research is expected to map the conditions of telecommunications coverage to provide a
more comprehensive picture of the condition of telecommunications in Indonesia.
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