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Abstract: This study examines the important impact of digital technology development in Indonesia towards its
import value of Chinese telecommunication equipment over the 20 years period, from 2004 to 2023. With the
Comparative Advantage Theory and Technology Gap Theory as the theoretical base, this study explore on how the
digital readiness is influencing the trade patterns between China and Indonesia, especially with the technological
advancement in China for its telecommunication sector. The annual time series data are obtained from the UN
Comrade database, World Bank, and national sources from Indonesian government sites. These data are analyzed
with the OLS regression model with Newey-West HAC standard errors. The results indicates that mobile cellular
subscriptions and broadband internet penetration have positive and statistically significant effects on the import
value of telecommunication equipment import to Indonesia, which suggest that improvement in the digital readiness
increase the demand of imported telecommunication equipment. In contrast, the digital patent activity in Indonesia
shows a negative and significant relationship towards the import value, which indicating that there is a substitution
effect for the imported products as the domestic innovation improves. The findings of this research contribute
towards the digital trade literature by examining the multidimensional effects from the digital technology
advancement towards the imports relating to technological products.

Keywords: China-Indonesia Trade, Digital Infrastructure, Digital Readiness, Digital Technology Development,
Import Dependence, Import Value, OLS Regression, Telecommunication Equipment.

I. INTRODUCTION
1.1 Research Background

In the last few decades, electronic device has played a significant role in the human activities, especially the
telecommunication devices. Nowadays it is rare to see people without telecommunication device in their lives. The increase
of telecommunication device usage has brought many countries to seek more electronic device into their countries, which
also include Indonesia. Indonesia has made electronic device as one of the major importing activities in their country,
especially from China as stated by The Observatory of Economic Complexity (OEC) in the year of 2022. In the year 2023,
it has been stated that the amount of telecommunication equipment from China to Indonesia with the HS code 8517, which
include telephone sets are amounting to $2.5 billion USD which is being recorded as the second biggest export commodities
following machinery (UN Comtrade, 2024).

China has become the “world’s factory” since the launched of ‘Made in China 2025’ policy in 2015 which transformed
China from an agrarian economy to become a superpower manufacturing country (Agarwala & Chaudhary, 2021). This
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transformation is possible because of the adoption of technology into China, including the digital technology. With the
advancement of digital technology in China, it helps China to broaden their market to the other countries which eventually
leads to many trade agreements between China and other countries. The newest trade agreement from China is the Regional
Comprehensive Economic Partnership (RCEP), a trade pact including 15 nations and over 30% of the world GDP. Thus,
this chapter will examine China's use of digital technology in export processes and the role of the Regional Comprehensive
Economic Partnership (RCEP) in promoting commerce between China and Indonesia.

As digital technology keeps on improving, the innovation in each sector of the industries is also improving which also
include the telecommunication industries. Some examples of the digital technology for the telecommunication devices
includes advanced performance, 5G connection and the connectivity cable for the electronic device. These improvement
with the digital technologies adds more towards the functionality and attractiveness for an telecommunication device
specially in a developing country, like Indonesia. In a developing country, the adoption and usage of telecommunication
device are more desirable which make Indonesia to be a great market for exporting telecommunication devices. Therefore,
in this research it will be focusing on the effects of Chinese digital technology on export of telecommunication devices to
Indonesia under RCEP implementation.

1.2 Problem Statement

With the innovation of digital technology, it makes an improvement towards the electronic device, especially the
telecommunication devices that can be used by the industry and people. Chinese digital technology companies like ZTE
and Huawei have grown to be significant telecom equipment exporters. Indonesia, a major market in Southeast Asia with a
rapidly growing economy, has become increasingly reliant on Chinese telecom equipment to support its digital
transformation and infrastructural expansion. Therefore, this research aims to analyze the improvement of digital technology
in telecommunication device has a significant impact on the volume and trend of imports from China to Indonesia. This
topic needs to be addressed in order to understand the long-term impacts of Indonesia’s interaction with Chinese technology
and to inform future trade trends for the telecommunication devices.

1.3 Research Objective

To identify whether digital technology improvement in Indonesia affecting the import value of telecommunication devices
from China to Indonesia.

1.4 Research Question

How the digital technology improvement in Indonesia affecting the import value of telecommunication devices from China
to Indonesia?

1.5 Significance of The Paper

This research is essential for a variety reasons. First, by providing informative data regarding the relationship between
digital technological innovations and import performance, it contributes to the knowledge currently accessible on the topic
of digital technology and international trade. Second, the findings of this study can assist policymakers and business leaders
in China and Indonesia in comprehending the benefits and challenges associated with technologies into export protocols.
In conclusion, the study highlights the significance of technology advancements in promoting technological adoption and
enhancing trade efficiency. These factors are critical in sustaining economic growth within the Asia-Pacific region.

Il. LITERATURE REVIEW

The global trade activities have been changing its pattern since rapid advancement of the digital technologies, especially in
the telecommunication sector. With China has been expanding its technological capabilities, such as the digital innovation
sustainability, smart manufacturing innovation, and supply chain efficiency which are making China to received its position
as a major global exporter of the telecommunication devices (Chen et al., 2023; Kamasa & Wahab, 2021). The help of
digital technology has helped China to supply a wide range of telecommunication equipment, starting from a smartphone
to the network infrastructures for developing countries such as Indonesia. The reliance towards the Chinese technology has
been increased since Indonesia’s digital ecosystem has been expanding.
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This study will be using the Comparative Advantage Theory and Technology Gap Theory. In which these two theories will
provide a strong conceptual foundation for understanding the trade relationship between China and Indonesia. Ricardo
(1817) has introduced Comparative Advantage Theory, in which explained countries will export goods when the countries
have production efficiency advantages. This theoretical baseline has become the support for China’s cost-efficient
production for the telecommunication equipment (Berger & Martin, 2013; Booth, 2011). The differences in the
technological capabilities between countries has been the driver for the trade flows, which is being explained by the
Technological Gap Theory thus it further suggests that countries with advanced technology will be exporting high-value
goods to the countries with lower technology innovation capabilities (Chiu et al., 2018). In the case between China and
Indonesia, the technological growth of China which can be seen by its digital innovation, patent activity increasement, and
technological focused policies, such as Made in China 2025 (Kania, 2019) has shown the relationship between the two
countries based on the technology gap between them.

The existing literature has been showed that the improvement in the digital connectivity has been one of the effects that is
affecting the demand level of the telecommunication devices (Czernich et al., 2011; Kefela, 2011). As in Indonesia, the
increasing digital consumption, especially within the younger generation has been increasing the demand inside the country
itself for advanced network infrastructure and modern devices (Halim et al., 2021; Gong et al., 2020). These trend ins
Indonesia also being supported by the international findings which showed that digital innovation is not only affecting the
improvement of technology, but also affecting the international trade activities (Jin et al., 2022; Das et al., 2025).

The strong export performance of China in the telecommunication industries has been looked at as the result for its industrial
transformation, that is being shown as its development in digital patent, Al advancement, and 5G deployment inside the
country itself (Ceci & Rubin, 2022; Haleem et al., 2022). Huawei and ZTE has been shown to play an important role for
shaping the digital ecosystem in the Southeast Asia region, which include Indonesia (Booth, 2011). China’s major
telecommunication companies influence not only influence Southeast Asia with their telecommunication hardware, but also
extends beyond it, including the network governance and digital infrastructure that leads towards the technological
interdependence between countries.

The previous study not only highlight the expansion of Indonesia digital infrastructure, but also served as a warning for
Indonesia for its growing dependence towards the foreign digital technologies. Previous study such as Breslin & Mattlin
(2025) and (Chi, 2025) showed the strategic and economic risks that relate to the foreign digital dependences, which include
the limited domestic manufacturing capability, geopolitical influences, and the vulnerability towards the external shocks.
The concerns that came from these previous studies has emphasized on the need to understand what is the driver of
Indonesia’s import reliance towards the Chinese telecommunication equipment.

With much studies and researches have been focused on the expansion of China’s export and Indonesia’s import, there is a
notable empirical gap, which is that there is only a few studies that examine on how Indonesia’s digital readiness has been
directly affecting the import for Chinese telecommunication devices for Indonesia. Most of the previous studies more
focused towards the economic factors that are affecting China’s export to Indonesia for the telecommunication equipment
which include factors such as purchasing power, GDP growth, inflation, and tariff rates (Barro, 2013; Cakra & Batubara,
2022; Susilo et al., 2023).

Hnece, this study will address the gaps from the previous study by developing a comprehensive empirical model which
links China’s advancement in the technology, Indonesia’s development for its digital, and the macroeconomic conditions
towards the trade relationship of telecommunication devices between China and Indonesia. With the prior understanding
from the previous study, this study will be used as a tool to gain understanding on how the digital technology combined by
the economic conditions are shaping the import patterns.

In conclusion, the literature from the previous study emphasized on the upgrading of China’s technology, digital demand
increasement in Indonesia, and global telecommunication trends have jointly defined the outcomes of the bilateral trade
between China and Indonesia. However, there are still limited knowledge on the direct effect of digital technology towards
Indonesia’s import value, especially in telecommunication devices. With using the macroeconomic variables and digital
indicators, this study plans to support the previous study with a new insight relating China’s telecommunication import
performance to Indonesia in regards oof the trade patterns that is being driven by the technology.
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I11. METHODOLOGY

This study will be using the quantitative research method for examining the relationship between the digital technology
development and Indonesia’s import performance of the telecommunication equipment to Indonesia. The data that will be
using in this study will come from annual data with the period of 20 years, ranging from 2004 towards 2023. With the usage
of 20 years data, it will be useful to capture the sort-term and long-term trends and fluctuations of the trade relationship
between China and Indonesia that is affecting by the digital technology.

To support the quantitative research methodologies, this study will rely on the secondary data set that obtained from several
reliable sources. The data will consist of trade data and macroeconomic data, which trade data will be sourced from UN
Comtrade databases foe HS Code 8517 that covers for smartphones, modems, routers, and other telecommunication devices.
While the macroeconomics data will obtain from several international recognized source such as World Bank, International
Monetary Fund (IMF), and Indonesia’s Ministry of Communication and Informatics (Kominfo). All of these sources ensure
that the data that is being used in this research are consistent, reliable, and internationally accepted.

The data sample will consist of the annual trade data between China and Indonesia with the period of 20 years, counting
from 2004 towards 2023. Across these 20 years period, there are several major structural changes in both China and
Indonesia, making the selected year period to be a reasonable period for this study to be used in this study. Some of the
major structural changes are including, China implementation of Made in China 2025, global financial crisis in 2007, post
Covid-19 pandemic digital acceleration, and Indonesia digital roadmap 2021-2025. As this study will be focusing on a
single product code from the UN Comtrade database, which is HS 8517, this will help the study to have focused oriented
towards telecommunication equipment and avoid certain bias from other unrelated electronic products.

The variable that will be used in this study will consist of:
1. Dependent Variable: Import value of Indonesia for Chinese telecommunication equipment for HS Code 8517 in USD.

2. Independent Variable: Consist of three independent variables, which are mobile cellular subscription, broadband internet
penetration, and digital patent activity in Indonesia.

3. Control Variable: Consist of several macroeconomic and policy variables, which includes exchange rate (IDR/CNY),
inflation rate (CPI-based), GDP growth, tariffs rate, and purchasing power. All of this control variables are based of
Indonesia’s macroeconomics data.

To process the variables data, this study will be using Ordinary Least Square (OLS) regression for analyze the relationship
between digital technology improvement with the import performance of Indonesia towards Chinese telecommunication
devices. With the risk of time-series data suffer from a heteroskedasticity and autocorrelation, the model will be enhanced
with the Newey-West robust standard errors to improve the reliability of the result estimation. Therefore, the baseline
specification will be as follow:

In(IM;) = By + B, In(MOB;) + B,In(BROAD,) + B3In(1 + PAT,) + y'X; + €,

The combination of international datasets and established econometric technique that are being used in this study will
enhance the validity and reliability of this study itself.

IV. RESULTS AND DISCUSSIONS

table 1 shows the results from the baseline OLS regression model with Newey West HAC standard errors. The model is
being estimated with using annual time series data of 20 years period, from 2004 to 2023. The dependent variable is the
natural logarithm of the import value with the independent variable, which will work as the explanatory variables include
mobile cellular subscription, broadband penetration, and patent activity in Indonesia. Several control variables also being
used in this regression for showed broaden economic conditions which affecting import demand in Indonesia for
telecommunication devices. The overall results showed that the regression model resulted in a strong explanatory power.
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Table 1: OLS Regression with Newey-West HAC Standard Errors

Variables Coefficient Std. Error t-Statistic P-Value
Mobile Cellular Subscription 2.210™ 0.518 4.27 0.001
Broadband Penetration 0.416™ 0.468 0.89 0.039
Patent Activity -1.789™ 0.676 -2.65 0.023
Exchange Rate -0.283 0.657 -0.43 0.675
Inflation Rate 0.045 0.036 1.26 0.232
GDP Growth 0.048 0.027 1.74 0.109
Tariffs Rate 0.489™ 0.197 2.48 0.031
Purchasing Power 0.595 1.258 0.47 0.646
Constant 20.531 15.705 1.31 0.218

Note: Standard errors in parentheses. *p < 0.10, **p < 0.05, **p < 0.01

According to Table 1, mobile cellular subscriptions showed as a strong determinant towards the import performance. With
the coefficient for the logarithm of mobile subscriptions showed a positive and statistically significant at the 1 percent level.
The results of the regressions showed that a one percent increase in the mobile cellular subscriptions resulting in a 2.21
percent increase for the imports of telecommunication devices in Indonesia. This result helps to showed that the higher
mobile penetration in Indonesia, more access towards information in Indonesia and thus, more people will likely to have
telecommunication devices, especially handphones. In other words, with the expansion of the mobile networks in the
country it will also increase the demand for the related telecommunication devices. With higher mobile cellular penetration
in the country, the consumer demands for upgraded and high-tech telecommunication devices will increase which lead
towards imported telecommunication equipment. This result showed that the mobile broadband penetration has a critical
role for shaping the trade flows, especially in a goods that is related to technology.

The next independent variable, which is the broadband penetration showed a positive and statistically significant
relationship with import value of telecommunication devices from China to Indonesia. The coefficient from Table 1 shows
for the broadband penetration amount from 0.416 at the significance of 5 percent level. This can be implied that a one
percent increasement in broadband penetration will be resulting in a 0.42 percent increasement of the import activity for
telecommunication devices from China to Indonesia. With higher broadband penetrations, it means that network operators
and internet service providers most likely is expanding their area of services and their current network infrastructure.
Components such as transmission equipment, routers, and switches will play a significant role for expanding the services
for network operators. In which this will serve as the driver for an increasement of telecommunication devices under HS
code 8517 from China to Indonesia.

Moving towards the third independent variable, the digital patent activity showed negative and statistically significant at
the 5 percent level. This result could be indicating that the increasement towards the domestic digital innovation resulted in
a lower import for the telecommunication equipment in Indonesia. The result might come from a substitution of import
mechanism where if the domestic technology capabilities is increasing in the country, the country itself will reduce its
reliance towards foreign telecommunication devices supplier. With the upgraded knowledge and capacity relating the digital
and innovation for the telecommunication industry, local and domestic firms might upgrade their positions to produce more
advanced telecommunication equipment domestically which resulted in decrease the import demand for the related goods.
With this finding from the baseline regressions model, it showed that digital readiness in Indonesia has dual role, in which
it can increase the import value with the connectivity related variables, and decrease the import value through the
technological sufficiency inside the country.

Moving towards the macroeconomics variables as the control variables, first ly is the exchange rate. According to the base
line regression results, exchange rate show that the variables is insignificant towards the import value of the
telecommunication device from China to Indonesia. The coefficient of exchange rate variable is negative which consistent
with the expectations of depreciation in the currency will increase the import goods costs. However, the lack of significance
with the variable itself shows that the fluctuations in the exchange rate might be less important than the digital technology
index for affecting the telecommunication devices import from China to Indonesia.
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Similar with the exchange rate, both inflation rate and GDP growth are statistically not significant according to the
regressions results. In which these results show that macroeconomic conditions with short-term period does not possess a
strong influence independently towards the import value of telecommunication devices from China to Indonesia. Thus, this
show that the demand for Chinese telecommunication equipment in Indonesia is mainly driven by technological upgrading
and transformation of telecommunication structure rather than the macroeconomics factors that is fluctuate over time.

Despite the insignificant control variables, there is one control variable with a positive and statistically significant coefficient
at the 5 percent level, which is tariffs rate. Despite in theory that higher the tariffs rate the lower the imports are, the positive
relation in this regression results might be reflecting the policy endogeneity of the telecommunication equipment. The
import tariffs related to the HS code 8517 might be adjusted based on the level of import volumes rather than served as an
effective barrier. Not to mention that telecommunication equipment might be categorized as a major instrument for
economic development and digital transformation in a country. By this logic, it makes the tariffs rate for telecommunication
devices to be inelastic towards the tariffs changes for the international trade.

Last control variables for this study are the purchasing power, which show insignificant effects towards the import value
for telecommunication device from China to Indonesia. The result from the regression model suggests that income effects
are mainly mediated by the digital adoption instead of influence directly towards the import demand in Indonesia. Once the
mobile penetration and digital innovation are in the picture, purchasing power does not hold a significant or play a major
role for shaping the import of telecommunication equipment from HS code 8517 in Indonesia.

In conclusion, the digital readiness in Indonesia play a strong role towards the imports of telecommunication equipment
from China, especially with the mobile subscription penetration and broadband subscription penetration that both of the
independent variables are increasing the import value. Meanwhile the other independent variable, digital patent activity,
might reduce the import dependence according to the substitutions effect. These findings contribute towards literature on
the digital trade by showing the dimensions difference from the digitalization have opposing influences towards the trade
relationship for technological goods. With using Newey-West standard errors, it helps to ensure the robustness towards
serial correlation and heteroskedasticity. In which this help to strengthen the estimated relationship between the dependent
and independent variables.

V. CONCLUSIONS AND RECOMMENDATIONS

This study aims to explain how the technology readiness in Indonesia is influencing the import value of telecommunication
devices from China, especially with the technology advancement on the Chinese telecommunication devices. With using
the annual data from 20 periods, from 2004 to 2023 and with the econometric models OLS regressions with the Newey-
West HAC standard errors. The result from the baseline econometric model finds several important conclusions in regards
for the digital readiness, technological capabilities, and the related policy factors for shaping the bilateral trade flows
between China and Indonesia.

The empirical results have confirmed that the digital technology development in Indonesia is a key driver for import value
of the Chinese telecommunication equipment. The digital connectivity indicator that is being used in this study, such as
mobile cellular subscription and broadband penetration show a positive and statistically significant effects of the import
value of Chinese telecommunication equipment to Indonesia. With the result of the empirical results, the result suggests
that with the expansion of Indonesia digital technology readiness, the demand for telecommunication devices and related
equipment, such as the modem and routers are correspondently increasing. The higher demand was not only caused by the
end product user, such as smartphones but it caused also by the routers, switches, and transmission equipment that is
supporting the telecommunication infrastructure in Indonesia. This high demand was driven by the expansion of mobile
networks and broadband services. Thus, resulting in Indonesia to seek out Chinese telecommunication devices since China
got the comparative advantage in cost efficiency and technology advance manufacturing. Therefore, this finding will also
support with the Comparative Advantage Theory and Technology Gap Theory. Which these two theories explain the
theories that countries with stronger capabilities production and advanced technology tends to dominate the global market
for the high technology products.

The study also finds one of the independent variables, which is digital patent activity in Indonesia resulted in a negative and
statistically significant relationship towards the import value for Chinese telecommunication equipment in Indonesia. With
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this result, it might indicate a substitution effect of the import for Chinese telecommunication equipment. The substitution
effect could be caused by the improvement in domestic innovation and improvement in technological capabilities makes
Indonesia to reduce it dependence on the imported telecommunication equipment. Local and domestic firms might increase
their technological and innovation capabilities for producing telecommunication equipment, such as routers and modem, or
assembling certain telecommunication equipment, such as assembling smartphones domestically. Therefore, this study
manages to catch the dual effect of the digital readiness in Indonesia does not uniformly increase import, but rather some
of the digital readiness could have an opposing impact for the trade of telecommunication equipment between Indonesia
and China.

As for the macroeconomic control variables, most of the control variable, which include exchange rate, inflation, GDP
growth, and purchasing power are not showing a statistically significant effects on the import value of Chinese
telecommunication equipment in Indonesia. This result suggest that telecommunication equipment import does not affect
by the short-ter macroeconomic situations, but rather heavily driven by the technological factor inside the country. However,
tariffs rate is one of the macroeconomic variables that shows a positive and significant coefficient. The different result from
the other macroeconomic variables, could come from the endogeneity of the policy of the nature of the telecommunication
equipment itself, in which telecommunication equipment classifies as the essential part fr the nation digital transformation.
Thus, making the demand of telecommunication equipment inelastic towards the tariff’s changes.

With the conclusions, there are several recommendations that can be proposed in this study. The first recommendation is
for Indonesian government and policymakers. Indonesian government and policymakers need to continue their investment
towards the expansion of the digital infrastructure inside the country. It is because with more advance technology and
expansion on the innovation inside the country could lead to improved connectivity for supporting economic modernization.
However, the expansion and improvement on the digital technology infrastructure also need to be complemented by the
policy. The related policy could be used as a tool to strengthen the capacity of the domestic innovation that support research
and development, transfer of technology, and digital patent activity in Indonesia. With the balanced approach on improving
the digital technology together with a supportive policy, it will help Indonesia to benefit from the imported technology
which lead to a reduces dependence towards import technology product in the long run period.

Second, policies for industrial and trade should be aligned with the active trade agreement between the two countries, such
as the RCEP framework. With the aligned policies, it could lead to a more efficient and supportive trade activity for
telecommunication equipment between Indonesia and China. Instead of focusing towards the tariffs as a barriers for the
trade activities, policymaker may want to focus on the strategic partnership, initiatives to develop skill, and joint venture
together with foreign forms to boost the domestic capabilities in Indonesia.

The final recommendation is for the future research that could extend this analysis by incorporating data from the firm level
in Indonesia or a comparative study with the other ASEAN countries. With the extension on this study, it could help to
deepen the insight on how technology transformation in the country could reshape the trade activity between the developing
economies and the developed economies. In conclusion, this study shows that digital technology development and readiness
in Indonesia have a major role in shaping the trade activities for telecommunication equipment under HS 8517 with China.
In which, this study also offers few important implications for the trade policy, digital improvement strategy, and sustainable
economic growth.
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