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Abstract

Purpose — This study aims to investigate the impact of foreign direct investment (FDI) on national digital
capability, specifically differentiating the impact between FDI greenfield and mergers and acquisitions
(M&A). The research also investigates factors shaping digital capabilities, encompassing government
transparency and absorptive capability, while exploring the mediating influence of absorptive capability in
the FDI-digital capability relationship.

Design/methodology/approach — An econometric model has been developed to examine the
interrelationship between national digital capability, FDI inflows, national absorptive capability and
government transparency. The data set encompasses 55 countries over a period of nine years (2013-2021).
National digital capability data is derived from the well-established index published by the World Competitive
Centre (WCC). The sources of the explanatory variables align with standard practices, drawing from reputable
institutions (UNCTAD and the World Bank, among others).

Findings — The findings reveal a significant positive impact of FDI, particularly in greenfield investments,
on national digital capability. Government transparency and research and development (R&D) investment are
crucial factors contributing to digital capabilities. Additionally, the absorptive capacity, reflected by R&D
investment, also emerges as a potential moderating factor, influencing the impact of FDI inflows on digital
capabilities.

Practical implications — The results recommend that policymakers and stakeholders should carefully
consider the role of FDI, especially in greenfield investments, as a catalyst for enhancing national digital
capability. The findings also underscore the significance of promoting government transparency and
directing investments towards R&D to nurture digital capabilities. Moreover, understanding the mediating
role of absorptive capability can inform strategies aimed at optimizing the impact of FDI on digital
capabilities.

Originality/value — This study contributes uniquely to the existing literature by being the first to
systematically explore the influence of FDI on national digital capability. Furthermore, it presents innovative
empirical findings on the role of absorptive capability in enhancing the FDI impact on national digital
capability, an area that remains relatively uncharted in current literature.

Keywords Foreign direct investment (FDI), Digital capabilities, Greenfield investments,
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Paper type Research paper

1. Introduction
In the 21st century, characterized by rapid advancements and technological prominence,
national digital capability has emerged as a decisive factor in its overall development and
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global competitiveness. National digital capability refers to a country’s ability to harness
and leverage digital technologies effectively for economic, social and governance purposes
(Hund et al., 2021; Tai et al, 2017; Yang et al, 2019; Zhu et al., 2022). A strong digital
capability enables countries to drive economic growth and enhance their competitiveness in
the global market. Furthermore, it allows countries to foster innovation, improve
productivity and create new business opportunities (Chandra ef al, 2022; Clavijo and
Pantaledn, 2020). For example, nations equipped with formidable digital capabilities can
leverage cutting-edge technologies such as artificial intelligence, big data analytics and the
Internet of Things to address complex challenges, refine decision-making processes and
drive transformations across diverse industries. This not only fosters economic
diversification but also gives rise to novel industries (Yeboah, 2023). Especially from a social
standpoint, digital capabilities empower populations to access a broader spectrum of
cultural elements, facilitate seamless communication and expand their access to various
services such as education and health care.

Among the various factors influencing national digital capability, foreign direct
investment (FDI) can be considered an important factor. FDI is widely recognized for its
potential to expose host countries to new technologies, ideas and practices that may
otherwise be inaccessible to them. This exposure creates spillover effects that enhance the
capabilities of domestic companies as they learn from and adapt to the approaches of foreign
firms (Fon et al, 2021; Hao et al., 2020, Jiang et al., 2011; Luo et al., 2019; Sinani and Meyer,
2004; Wang and Chen, 2014; Wei and Liu, 2006).

However, there exists a significant gap in research on the impact of FDI on national
digital capability. While an extensive body of literature has delved into the impact of FDI
flows on the stock of knowledge, technological progress and productivity in host countries
(Demena and van Bergeijk, 2017; Driffield and Love, 2007; Liu and Wang, 2003), empirical
research on the influence of FDI on national digital capability remains notably limited.
Current studies primarily involve conceptual analyses, with some advocating that FDI can
enhance capacity and competitiveness for small and medium-sized enterprises (SMEs)
(Ciuriak and Ptashkina, 2019; Eden, 2016), while others argue that FDI can facilitate digital
knowledge and technology (Echandi et al., 2015). Clearly, the empirical evidence of FDI's
impact on digital capability is scarce. Only a few empirical studies have explored this realm
(Chen and Chen, 2009; Nguyen, 2022). However, Chen and Chen (2009) concentrate more on
technological capability than specifically on digital capability, while Nguyen (2022) focuses
solely on one country, Vietnam.

The primary objective of this research is to examine how FDI impacts a country’s digital
capability. The study, in particular, seeks to analyze the impact of FDI net inflows on
national digital capabilities, especially delving into the distinct effects of its two
components: greenfield investments and mergers and acquisitions (M&A). In addition, the
paper examines the contributions of government transparency and absorptive capability to
digital capabilities. A particular focus will be placed on exploring the mediating role of
absorptive capability in the relationship between FDI and digital capabilities.

Data for the study is gathered from reputable sources such as the World Competitive
Centre (WCC), the World Bank, the United Nations Conference on Trade and Development
(UNCTAD) and the Transparency International Organization. The data set spans 55
countries over the period from 2013 to 2021. The paper estimates an econometric model with
fixed effects for time and human development levels, controlling for relevant factors such as
infrastructure, financial coverage and trade openness. The findings of the study underscore
the significant positive impact of FDI, particularly in terms of greenfield investments, on
digital capability. Government transparency and investment in research and development



(R&D) are identified as crucial factors in fostering the digital capabilities of nations.
Furthermore, the absorptive capability of R&D activities is highlighted as a potential
moderator capable of influencing the impact of FDI inflows on digital capabilities.

The paper’s contributions to the literature can be summarized in two folds. Firstly, we
are the first to investigate the impact of FDI on national digital capability across a large set
of countries, thereby providing a systematic conclusion regarding the relationship between
FDI and national digital capability. Secondly, we present new empirical findings concerning
the role of absorptive capability in augmenting the FDI impact on national digital capability.
Although absorptive capability has been recognized for strengthening the impact of FDI on
innovation and I'T investment in the host country (Chen and Chen, 2009; Silajdzic and Mehic,
2016; Ubeda and Pérez-Hernandez, 2017), there is no evidence regarding its impact on the
relationship between FDI and digital capability.

The structure of the paper unfolds as follows. Section 2 provides a literature review
encompassing digital capabilities and their determinants. Section 3 proposes the hypotheses,
while the Section 4 presents the data and empirical approach used. Section 5 presents the
results, and the final section concludes the study while also outlining potential avenues for
further research suggested by these findings.

2. Literature review

2.1 Concept of digital capability

Generally, digital capability refers to the ability to identify and leverage digital technologies
and practices to create new or improved products, services, processes and business models
that meet evolving customer needs, enhance operational efficiency and generate competitive
advantages while ensuring long-term viability (Hund et al., 2021; Tai et al., 2017; Yang et al.,
2019; Zhu et al, 2022). At the national level, digital capability refers to a country’s capacity
and preparedness to effectively use digital technologies and resources for economic, social
and governance purposes (IMD, 2023). This can be reflected in various aspects, such as
digital infrastructure, digital innovation and entrepreneurship and digital skills and human
capital.

The presence of robust digital infrastructure, including high-speed internet connectivity,
broadband networks and reliable telecommunications systems, becomes a pillar to enable
digital capability. It is the basis for seamless communication, data transmission and access to
digital services and platforms. Thus, the concept of the digital capability of one country
cannot be disregarded as a basic element. Furthermore, fostering an environment conducive
to digital innovation and entrepreneurship is a crucial aspect of national digital capability
(Xu et al., 2022). Beyond the adoption and incorporation of digital technologies by existing
firms, startups are recognized as disruptive actors to introduce them. An environment that
supports and promotes the development of startups, promotes research and development in
digital technologies and cultivates a culture of innovation and experimentation becomes key
to increasing the digital capability of a country. Such an environment will encompass
mechanisms for funding, incubation programs and collaboration between academia, industry
and government (Pauceanu, 2022). Finally, it is worthy to highlight the role of digital skills
and human capital. A skilled and digitally literate workforce plays a vital role in harnessing
digital technologies (Gao et al, 2022; Khin and Ho, 2018). National digital capability
necessitates equipping the population with the necessary skills and knowledge to effectively
use digital tools, navigate online platforms and engage in digital activities. This includes
proficiency in areas such as digital literacy, coding, data analytics and cybersecurity.

The digital capability has gained recognition for its advantages in better understanding
the evolution of firms (Bruno et al, 2023; Rupeika-Apoga et al, 2022; Wang et al, 2022;
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Zhe and Hamid, 2021) and, consequently, the economy they are in (Solomon and van Klyton,
2020; Tian et al, 2023). At the firm level, with the increasing emphasis on digital
transformation across industries, organizations with strong digital innovation capabilities
are better equipped to adapt to changing market conditions, enhance their competitiveness
and improve their overall performance. By leveraging emerging technologies and effectively
managing digital resources, these organizations can innovate more quickly and efficiently,
enabling them to create new products, services and business models that meet evolving
customer needs (Dang, 2022). The importance of digital innovation capability is further
emphasized by the fact that it has become a critical factor in determining an organization’s
long-term success in today’s digital age (Tai et al., 2017; Yang et al., 2019).

Digital capability is becoming increasingly important for institutions as they seek to
catch up with more advanced economies and compete on a global scale, especially when
they face unique challenges such as limited access to traditional services, underdeveloped
infrastructure and a lack of resources. Developing a strong digital innovation capability
allows firms in developing/emerging countries to compete with more established firms by
developing innovative products and services, improving efficiency and enhancing the
customer experience (Heredia et al., 2022).

At the national level, digital capability fosters entrepreneurship and innovation. By
providing a platform for startups and small businesses to develop and scale their ideas,
countries can drive economic growth and create new job opportunities (Clavijo and
Pantaleén, 2020). Digital capability creates a supportive ecosystem for startups, helping
them access financing, mentorship and market opportunities (Chillakuri et al., 2020). Digital
capability also plays a critical role in improving access to essential services (Chandra et al.,
2022). For example, digital technologies can be used to provide education, health care and
financial services to underserved populations, particularly in rural areas. This not only
improves the quality of life but also provides opportunities for new businesses to emerge
and grow. For instance, recent research emphasizes that advancements in health care
information technology, such as mobile health applications, wearable devices, digital
medicine, virtual health care and big data-based clinical solutions, have emerged as vehicles
to transform and enhance health-care services (Davies et al, 2018; Zhao et al, 2023).
Consequently, developing robust capabilities can contribute to the improvement of health-
care services.

2.2 Impact of foreign direct investment on digital capability

While there is an extensive body of literature exploring the impact of FDI flows on
technological advances and productivity in host countries (Demena and van Bergeijk, 2017,
Driffield and Love, 2007; Liu and Wang, 2003), research on the influence of FDI on national
digital capability is still limited. Existing studies primarily consist of conceptual analyses,
lacking substantial empirical evidence to firmly establish the relationship. Notably, scholars
have proposed that FDI, especially in the realm of digital FDI, can act as a pathway to
enhance capacity and competitiveness, particularly for SMEs (Ciuriak and Ptashkina, 2019;
Eden, 2016). FDI not only injects capital but also facilitates the transfer of embedded digital
knowledge and technology, leading to job creation and productivity gains (Echandi ef al,
2015).

Although some studies have presented evidence of the impact of FDI on the digital
capabilities of destinations, the focus is limited, paying attention to specific countries or
regions (Chen and Chen, 2009; Nguyen, 2022). To be more specific, Nguyen (2022)
underscores the importance of investing in Vietnam’s digital technology and ICT sectors,
using both domestic resources and external sources such as FDI. It emphasizes how FDI



inflows from developed countries assist developing nations in adopting modern technology
and acquiring advanced management expertise, fostering economic growth and promoting
the development of smart production industries. The research of Nguyen (2022), however,
has limitations in terms of research scope. Chen and Chen (2009) examine the impact of FDI
on regional technological capabilities in China and conclude that FDI has a limited effect on
enhancing indigenous innovation capabilities. The research demonstrates that regions with
higher technological capabilities tend to attract higher quality inward FDI. Moreover, the
study highlights the significance of robust technological capabilities and abundant human
capital within domestic enterprises as essential factors for stimulating the spillover effects
of FDI. The study by Chen and Chen (2009), however, specifically centres on national
technological capability and, as a result, may not offer a comprehensive exploration of
national capability in terms of leveraging digital tools and digital technologies in a specific
context. The scarce empirical evidence on the impact of FDI on national digital capability,
coupled with its narrow focus on specific countries, hinders a comprehensive understanding
of the phenomenon on a global scale. As a result, a thorough and robust assessment of the
influence of FDI on digital capability from a global standpoint is yet to be realized.

3. Hypotheses

3.1 Impact of foreign direct investiment on national digital capability

The existing literature has predominantly affirmed that FDI plays a pivotal role in fostering
technological advancements within host countries. This phenomenon can be attributed to three
primary channels. Firstly, foreign investors can introduce cutting-edge technologies into their
projects (in fact, technological superiority is a key motivator for FDI, particularly in cases of
horizontal investments). Studies have demonstrated the ubiquity of this effect across a diverse
array of countries, industries and contexts (Driffield ef al, 2010; Patibandla and Petersen, 2002;
Rugman and Verbeke, 2001). Secondly, as FDI inflows act as a catalyst for the host country’s
development, various stakeholders endeavour to enhance the country’s attractiveness to attract
such investments. Local governments, in particular, play a crucial role by providing physical
infrastructure, training the local workforce and establishing a legal and institutional
framework conducive to the needs of foreign investors (Friedman et al, 1992; Nam Jeon and
Young Ahn, 2004; Osland and Bjorkman, 1998; Vindelyn and Omar, 2005; Wallin Andreassen,
1995; Wint and Williams, 2002). Thirdly, the presence of new foreign firms prompts responses
from local companies. Competing firms within the same industry, facing increased competition,
strive to enhance their competitiveness by embracing advanced technologies or even
developing proprietary technologies to secure a stronger position (Antonietti ef al, 2015; Blind
and Jungmittag, 2004; Vahter, 2011). In addition, firms that identify an opportunity to supply
the new entrants adapt by producing outputs that meet the higher standards of quality or
sophistication set by the incoming foreign firms. This ripple effect extends to downstream
sectors, fostering technological advancements and progression up the technological ladder.
Moreover, the mere existence of foreign firms generates additional spillover effects on local
industries, driven by demonstration effects, the rotation of employees and other factors.

The impact of FDI on the technological landscape of host countries has been extensively
researched and well documented. While some studies have delved into specific technologies
and capabilities, such as sustainable technologies (Ayamba et al., 2020; Melane-Lavado et al.,
2018; Wu et al., 2023), there remains a gap in understanding the effects on the digital
capability of the host country. However, given the analogous channels at play, it is plausible
to propose the hypothesis that similar effects extend to the realm of digital capabilities:

HI1. FDIinflows increase the digital capabilities of the host countries.
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FDI can be directed through two distinct avenues: M&A and greenfield investments. The
technological implications of these investment types can vary significantly. In the case of
M&A, FDI tends to continue with existing firms, making modifications to their technologies
more challenging compared to greenfield investments. Besides, as previous research has
shown, the impact of acquisitions by foreign firms is mediated by other elements such as
culture (Sung-Jun Lee et al, 2015; Bjorkman et al, 2007), degree of international
diversification (Gu ef al, 2019) and managerial abilities (Duan et al,, 2022), among other
factors. Meanwhile, in greenfield projects, investors can use desired technologies without the
constraints posed by existing premises, installations and workforce (Davies et al., 2018;
Harms and Méon, 2018; Kim, 2009).

As a result, the technological impact of FDI inflows in the host country differs between
greenfield investments and M&A, with a more substantial expected effect for greenfield
investments. Therefore, we propose the following hypothesis:

Hla. Greenfield FDI inflows will exert a greater influence on the digital capabilities of
the host countries compared to M&A investment.

3.2 Impact of government transpavency on national digital capability

Host governments assume a pivotal role in cultivating national digital capability.
Responsibilities span across the education system, which is instrumental in nurturing a
populace equipped with the skills to both use digital services and engage with items
incorporating digital technologies (Morte-Nadal and Esteban-Navarro, 2022). Moreover,
governments oversee the development and maintenance of technological infrastructure,
essential for integrating technology into businesses and regulate industries critical to
technological advancement (Papaioannou and Dimelis, 2017).

Governments can emerge as catalysts for widespread digital technology adoption,
as exemplified by Estonia’s paradigmatic case (Kitsing, 2011). Those aspiring to
enhance efficiency implement digital technologies within their operations, delivering
services to citizens through digital channels. This expansion of digital services not only
contributes to the creation and upkeep of digital infrastructure, such as optical fibre
networks, but also familiarizes the population with digital technology, exerting a
demonstration effect across various sectors. Conversely, governments that neglect the
populace’s needs may lack the impetus to advance digitally based services or develop
an education system aligned with the contemporary demands of society (Bjerke-Busch
and Aspelund, 2021; Mu and Wang, 2022).

Therefore, we can infer that a government’s transparency, demonstrated through policies
aligned with societal interests and an emphasis on education, facilitates the advancement of
services and curtails the potential for corruption (or quasi-corruption) practices. This, in
turn, translates into the practical realization of enhanced digital capabilities for the country.
As aresult, we propose the following hypothesis:

H2. The transparency of the government will increase the digital capabilities of the
country.

3.3 Role of local technological developments in national digital capabilities

The digital capability of a country refers to its capacity to identify and harness digital
technologies, practices and opportunities for the creation of new or enhanced goods, services
and business models. There are various avenues through which such capabilities can be



cultivated, with R&D standing out as the primary one by its nature. R&D encompasses
activities geared towards generating innovations or acquiring valuable knowledge for
innovation (Bilbao-Osorio and Rodriguez-Pose, 2004).

Within the dimensions that these activities can encompass, one crucial focus is on digital
innovations. These innovations involve the application of digital technologies and resources
to achieve advancements in products or processes, as well as innovations that represent
progress in using existing digital technologies and knowledge (Ciriello et al., 2018; Hund
et al., 2021). Naturally, the extent of a country’s research and development endeavours
directly correlates with its ability to effectively use and apply new technologies. Thus, we
propose the following hypothesis:

H3. Countries with higher R&D expenditures will have more digital capabilities.

However, the impact of R&D on the development of digital capabilities extends beyond their
direct consequences. These activities have a broader impact, shaping the mindset and
capabilities of various entities such as businesses, research institutions and society as a
whole, fostering a greater openness to and proficiency in incorporating additional positive
effects proposed in H3 (H3).

A significant body of literature has corroborated that R&D activities not only contribute
to the generation of digital capabilities but also enhance the absorptive capacity for spillover
effects introduced by foreign multinationals in a country (Duan et al., 2021; Vahter, 2011).
This contribution arises from the creation of knowledge, the development of a skilled
workforce, the establishment of facilities such as laboratories and testing centres and the
cultivation of institutions and managerial practices. These elements collectively ensure that
the knowledge and expertise inherent in FDI inflows are more effectively assimilated in the
host country.

Therefore, the overall impact of R&D activities within a country encompasses not only
their role in generating digital capabilities but also their influence on the absorptive capacity
developed within the host country. This, in turn, modifies the impact of FDI inflows.
Consequently, beyond the hypothesis connecting R&D activities with a country’s digital
capabilities, we can propose additional hypotheses.

H3a. Countries with higher R&D expenditures will experience a more significant
impact of FDI inflows on digital capabilities.

The research framework, which presents three proposed hypotheses, will be illustrated in
Figure 1 as follows.

4. Methodology

4.1 Empirical approach

To assess the validity of the hypotheses outlined in Section 3, an econometric model will be
used for estimation:

DCiy = a+ B x FDI;; + v x Governmentrransparency;, + v, X R&D;; + Z; + & (1)

where, the subscripts 1 and ¢ represent the country and time (in years), respectively. HI can
be empirically examined through the parameter 8 in the econometric model. H2 can be
tested using the parameter y; and H3 can be evaluated using the parameter y,. The same
model can be used to examine hypothesis HIa by conducting the estimation with FDI
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Figure 1.
Conceptual model
illustrating the
impact of FDI and
other determinants on
national digital
capabilities

FDI Net Inflow
Greenfield
M&A S H1
Hla
H3a - o i < National digital
Government ¥ - o capability
Transparency - _—
H3
Research

Development i /
Investment (R&D)

Source: Developed by the authors

inflows separately for M&A and greenfield. The aim is to observe the difference in the
estimated value of B for each of these components.

Furthermore, to validate H3a concerning the correlation between R&D and the influence
of FDI on digital capability, we have introduced the variable Absorptive Capability;; and the
interaction term FDI;; x Absorptive Capability;, have been made. The updated econometric
model is expressed as follows:

DGy = a+ B x IFDI; + ¢ x Absorptive Capability; ; @
+ 8 x (FDI;; x Absorptive Capability;;) + Z + &,
In which H3a can be evaluated through the parameter 6.

4.2 Materials

4.2.1 Variable description. Table 1 provides a summary of the definitions for all variables
used in the regression models, along with their respective sources. Additional details are
presented beyond this table.

4.2.1.1 Dependent variable. The dependent variable is denoted as DC;,, capturing the
national level of digital capability. It serves as the outcome variable of interest, reflecting the
degree to which a country possesses the necessary digital capability to compete effectively
in the global digital economy. It is measured as the Digital Competitiveness Index gathered
from the database of the World Competitive Center (2023). This index assigns scores to each
country based on factors including their knowledge base, technological advancements and
preparedness for future digital advancements.

The data referred to DC;; was collected from the WCC, the research arm of the
International Institute for Management Development (IMD). WCC has been at the forefront
of pioneering research for over three decades, specifically in the realms of how nations and
enterprises engage in competition to establish the groundwork for future prosperity.
Annually, the centre releases meticulously crafted reports that delineate the methodologies
used in the collection and measurement of data. Notably, the National Digital Competitive
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Index, a key metric gathered across diverse countries, undergoes a comprehensive
evaluation. This rigorous approach lends credence to the reliability and integrity of the data
sourced from the WCC. This database is also used in previous academic research
(Ayuningrum, 2021; Bai-Ngern and Tubtiang, 2020; Conrad, 2021; Hokkanen, 2022).

4.2.1.2 Independent variables. The set of independent variables to test the raised
hypotheses aims to capture three key elements:

(1) the FDI inflows;
(2) the absorptive capacity of the country; and
(3) the government transparency.

To comprehensively assess the influence of foreign direct investment inflows on national
digital capability, the variable that measures the net FDI inflows, as reported by UNCTAD,
will be included. As outlined in H1a, acknowledging potential distinctions in the effects of
FDI inflows in M&A and greenfield investments, we will alternatively include inflows in
M&A and inflows in greenfield investments in addition to total FDI inflows. These data
were gathered from UNCTAD. It is acknowledged that the total FDI net inflow corresponds
to the aggregate of M&A, greenfield investments and other relevant categories (UNCTAD,
2022).

The quantification of national absorptive capability adheres to the established methodology
initially proposed in the literature (Griffith ef al., 2004, 2003; Yang and Lin, 2012). This involves
using the proportion of total investment in R&D activities within a country relative to its GDP,
as articulated by many others (Griffith et al,, 2004, 2003; Yang and Lin, 2012). An increase in
R&D expenditure is conventionally linked to greater competitiveness, enhanced productivity
and the potential genesis of novel industries, products and services (Dobrzanski ef al., 2021;
McMorrow and Roger, 2009). Therefore, following this approach, we will include the R&D
expenditures (normalized on the GDP) for each year, as provided by the World Bank database.

Furthermore, to explore how absorptive capability influences the impact of FDI on
national digital capability, a categorical variable capturing national absorptive capability is
used. First of all, we have categorized the sample countries into two equally sized groups
based on their R&D investment. Group 1 consists of 50% of sample countries with lower
R&D, while Group 2 comprises 50% of sample countries with higher R&D. Subsequently,
the assignment for the categorical variable is as follows: Group 1 will be assigned the value
of 0, and Group 2 will be assigned the value of 1.

The third explanatory variable focuses on government transparency. While various
approaches exist in the literature to capture government transparency, it is common to use
an index that synthesizes relevant elements. In this paper, an index provided by the
Transparency International Organization (2023), will be used within the econometric
framework. This index ranges from 0 to 100, signifying the spectrum from low transparency
(associated with a higher likelihood of corruption) to very clean/high transparency
(indicating a lower likelihood of corruption).

4.2.1.3 Control variables. Besides, it is essential to incorporate a series of control
variables that capture any other effect to provide clearer results for the variables of interest.
The control variables aim to measure the extent of trade openness, the quality of
infrastructure, national financial coverage, the development level of each country, as well as
any specific year effect that could exist.

Trade openness measures the total value of a country’s exports and imports divided by
its GDP. Higher trade openness generally may facilitate access to international markets and
foster digital innovation (Dotta and Munyo, 2019; Keho, 2017). The data is collected annually



from the World Bank (2023). The non-financial infrastructure quality measures the total
value of the investment in physical assets, such as machinery, equipment, buildings and
infrastructure, divided by its GDP. A well-developed and reliable infrastructure, such as
telecommunications networks, internet connectivity and transportation systems, provides a
conducive environment for entrepreneurship and innovation (Petkovska et al, 2019).
Besides, a good infrastructure supports the efficient exchange of information and enables
the adoption of advanced digital technologies (Van de Wetering ef al, 2018). The data is
collected annually from the World Bank (2023). To proxy the national financial extension of
technology-based financial services, the number of ATMSs per 100,000 adults is included. A
higher density of ATMs may signify a robust financial system and technological
capabilities, indicating a well-developed banking sector (El-Chaarani and El-Abiad, 2018;
Sedera et al., 2022). It can foster economic development (Amable and Chatelain, 2001). This
data is collected annually from the World Bank (2023). Finally, to capture the current
developmental level of each country, the categorization by the United Nations Development
Programme (UNDP) based on the HDI will be used. According to UNDP (2023), human
development serves as a more crucial indicator of economic development than mere
economic growth because it includes a reference to the educational level of the population.
Therefore, the inclusion of dummies for the categories of human development level that the
UNDP establishes will allow for control of any other unobserved variations across countries
that could consistently impact the digital capabilities.

4.2.2 Other concerns. To address concerns related to causal relationships, the explanatory
and control variables in the econometric model are intentionally lagged. By introducing a time
lag, the study aims to establish a temporal precedence, minimizing the potential for reverse
causality or spurious associations.

In the context of potential multicollinearity concerns, following previous authors
(Elfakhani and Mackie, 2015), the variance inflation factors (VIF) test was conducted. As
delineated in Table 2, where the VIF values associated with the variables used in the
regression analysis were found to be consistently below 5, it is discerned that the regression
models are minimally impacted by multicollinearity issues (Senthilnathan, 2019).

We additionally examine the potential presence of heteroskedasticity in the data,
exploiting the panel data structure by using the Breusch-Pagan test, following the Halunga
et al. (2017) approach. In it, the null hypothesis posits the existence of homoscedasticity,
indicating (at the statistical acceptance levels) that the residuals are distributed with equal
variance. The result of the Breusch—Pagan test reveals that the p-value is 0.4299, exceeding
the significance levels. In this instance, we do not reject the null hypothesis, allowing us to
assert that concerns regarding heteroskedasticity are minimal in this model.

Model 1 Model 2 Model 3
Variable VIF Variable VIF Variable VIF
FDI(NetInflow); ; 124 FDIM&A); 152 FDI(Greenfield); 1.34
R&D;, 209 R&D;, 199 R&D;, 213
ATM;, 1.31 ATM;; 1.27 ATM;, 131
Infrastructure;; 1.25 Infrastructrue;; 1.14  Infrastructrue;; 1.26
Trade_Openness;, 124 Trade_Openness;, 133 Trade_Openness;, 1.3

Government Transparency,, 2.37 Government Transparency;, 2.7 Government Transparency;; 2.36

Source: Developed by the authors

FDI impact

Table 2.
VIF analysis
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Table 3.

4.2.3 Final data sample. The time span considered for data collection encompassed the
maximum availability of the digital innovativeness index, spanning from 2013 to 2021.
Following data retrieval, a rigorous process was used to eliminate countries from the data
set that exhibited incomplete or missing information regarding the digital innovativeness
index. As a result, the final data set comprises 55 countries with complete and reliable data,
ensuring a robust foundation for subsequent analyses and findings.

5. Results and discussion

5.1 Descriptive and preliminary tests

Table 3 provides an overview of descriptive statistics derived from our data set. The Digital
Capabilities Index demonstrates a moderately high mean (68.21), indicating a decent level of
digital capabilities on average. Within the realm of FDI, the total net inflow reveals a significant
standard deviation ($57,464.66m), indicative of significant variability in FDI across the sampled
entities. Notably, greenfield investments exhibit a higher mean and lower standard deviation
compared to M&A, suggesting a potential preference for expanding existing operations over
establishing new ventures. The R&D/GDP ratio shows a relatively modest mean of 1.51%,
signalling that, on average from 2013 to 2021, countries allocate a modest percentage of their
GDP to research and development initiatives. The maximum R&D/GDP is 5.44%, indicating
that certain countries significantly contribute to R&D activities. Government transparency
scores, boasting a mean of 5849, reflect a moderate level of transparency across countries.
Certain countries exhibit markedly low transparency (e.g. 25.00 points), underscoring potential
areas for further examination and policy considerations. Concurrently, some other nations
showecase relatively high transparency, reaching a maximum of 92.00 points.

5.2 Econometric results

Table 4 presents the results of the regression model covering 55 countries from 2013 to 2021.
The results underscore a positive impact of FDI components on enhancing national digital
capability, robustly supporting H1. Moreover, the estimated coefficient for FDI greenfield is
larger than that for M&A (0.021 compared to 0.09). These results substantiate Hla,
suggesting that within the context of M&A, FDI tends to persist with established firms,
encountering heightened challenges in modifying their technologies compared to greenfield
investments. Conversely, in greenfield projects, investors possess the flexibility to
implement desired technologies without the constraints imposed by existing premises,
installations and workforce. Consequently, the technological influence of FDI inflows in the
host country varies between greenfield investments and M&A, with greenfield investments
exerting a more pronounced effect. Importantly, our findings align with existing literature
on this subject (Davies et al., 2018; Harms and Méon, 2018; Kim, 2009).

Variables Mean SD Min Max

Digital capabilities index 68.21 17.61241 3191 100

FDI net inflows (total, in $ millions) 23,779.56 57,464.66 —330,338.47 333,979.03
FDI net inflows (greenfield, $ millions) 9,419.64 13,431.88 0.00 123,335.50
FDI net inflows (M&A, $ millions) 6,951.52 17,634.72 —55,040.07 255,111.80
R&D/GDP (in %) 151 1.07 0.08 544
Government transparency 58.49 18.94 25.00 92.00

Descriptive statistics Source: Developed by the authors
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Variables Model 1 Model 2 Model 3
FDI(Netflow); ; 0.013**+* (0.0038)
FDI(M&A);
0.009%#* (0.0027)
FDI(Greenfield); ;
0.0217%* (0.0035)

Government Transparency; ; 0.008*#* (0.0005) 0.008*#* (0.0005) 0.008*#* (0.0004)
R&D;, 0.065%** (0.0070) 0.058%** (0.0072) 0.065#* (0.0068)
Infrastructure;, 0.000*#* (0.0001) 0.000*#* (0.0001) 0.0007#* (0.0001)
ATM;, 0.005%** (0.0012) 0.006%** (0.0014) 0.004**#* (0.0012)
Trade_Openness;, 0.000*#* (0.0001) 0.000*#* (0.0001) 0.0007#* (0.0001)
Constant 2.970%** (0.1007) 3.203*** (0.0652) 3.0817* (0.0658)
Year FE Yes Yes Yes
HDIFE Yes Yes Yes
Observations 360 344 409

0.834 0.851 0.845
F-test 115.26 124.91 142.70
Significant F 0.0000 0.0000 0.0000

FDI impact

Notes: The standard error is presented in parentheses. Significance levels are denoted by asterisks, where
w3k and * represent statistical significance at the 1, 5 and 10% levels, respectively, using two-sided tests
Source: Developed by the authors

Table 4.
Econometric
analysis: OLS with
heteroskedasticity
robust error

The results from Table 4 also provide insights into the impact of government transparency
on digital capability. The statistically significant positive values of the estimated
coefficients support H2, indicating that more transparent governments promote the digital
capabilities of their countries. This influence may stem from the potential mitigation of
corruption or quasi-corruption practices as well as increased responsiveness to population
demands for advanced technologies, even if such advancements impact different interest
groups. The results, accordingly, are consistent with the existing literature (Bjerke-Busch
and Aspelund, 2021; Mu and Wang, 2022).

Table 4 presents the impact of R&D investment on shaping digital capabilities. The
estimated coefficient values are all positive and statistically significant, affirming a positive
and strong impact of R&D investment on national digital capabilities. The results, therefore,
support H3. The results then also support the findings of other studies that found that R&D
positively impacts national capability in terms of knowledge, innovation and productivity
(Bilbao-Osorio and Rodriguez-Pose, 2004). Besides, the impact of R&D appears more
pronounced in the context of greenfield investments when compared to M&A transactions.

Table 5 presents an econometric estimation that extends the model by incorporating
absorptive capability, as suggested by H3a, as a moderating element influencing the impact of
FDI inflows on national digital capability. The table highlights an interaction term between
FDI net inflow and absorptive capability [1]. This interaction captures how the impact of FDI
on the dependent variable (national digital capability) is contingent on the country’s research
and development levels. The coefficients for the impact of absorptive capability on FDI net
inflow, M&A and greenfield are 0.002 (p < 0.05), 0.010 (p < 0.01) and (p < 0.05), respectively.
This suggests that countries with higher absorptive capability (R&D expenditures) are likely to
experience a more substantial impact of FDI inflows on digital capabilities.

The overall conclusions drawn from the estimations in Table 5 align with the findings
for H1, H2 and H3. The interaction of FDI inflows with absorptive capability yields
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Table 5.
Impact of national

absorptive capability
on the relationship

between FDI and
national digital
capacity. OLS
estimations with
hetereskodescity-
robust error
estimates

Variables Model 1 Model 2 Model 3
FDI(NetInflow); , 0.006 (0.0043)
FDI(M&A); s —0.009* (0.0051)
FDI(Greenfield);, 0.011** (0.0052)
Absorptive Capability; ; 0.057*** (0.0076) 0.043%** (0.0074) 0.059*** (0.0074)
FDI(NetInflow);; x Absorptive Capability; 0.002** (0.0008)
FDIM&A);; x Absorptive Capability; , 0.010%** (0.0024)
FDI(Greenfield);; x Absorptive Capability;, 0.0047** (0.0020)
Government Transparency; ; 0.008*%#* (0.0004) 0.008*#* (0.0004) 0.008%** (0.0004)
ATM;, 0.000%** (0.0001) 0.000%*** (0.0001) 0.000*** (0.0001)
Infrastructure;, 0.004*** (0.0011) 0.005*** (0.0011) 0.003*** (0.0011)
Trade_Openness; 0.000%** (0.0001) 0.000%*** (0.0001) 0.000%*** (0.0001)
Constant 3.153%** (0.0904) 3.339%** (0.0433) 3.218%** (0.0453)
Year FE Yes Yes Yes
HDIFE No No No
Observations 363 347 412

0.829 0.849 0.839
F-test 120.72 132.98 147.42
Significant F 0.0000 0.0000 0.0000

Notes: The standard error is presented in parentheses. Significance levels are denoted by asterisks, where
*wk %k and * represent statistical significance at the 1, 5 and 10% levels, respectively, using two-sided tests
Source: Developed by the authors

intriguing results. For total FDI inflows and the two examined categories (M&A and
greenfield), the coefficients of the interactions are statistically significant and positive. This
implies that the effect of FDI inflows on generating national digital capability increases as
the country demonstrates higher research and development activity, as proposed by H3a.
The results support the existing literature that absorptive capability is a significant factor
influencing the spillover effect of FDI on national technological and innovation capabilities
and so on (Marcin, 2008; Murovec and Prodan, 2009).

5.3 Robustness tests

The presented findings affirm a direct correlation between FDI inflows and national digital
capability. To conduct a robustness test, a model was proposed introducing FDI inflows in a
quadratic relationship, allowing for a more comprehensive understanding of the connection
between FDI inflows and national digital capability. This is important because of the
significant differences observed among the analyzed countries. The results, outlined in Table 6,
indicate that the impact of FDI on national digital capability is generally nonlinear, exhibiting a
U-shaped relationship. The coefficients suggest that FDI may have an unfavourable effect at
low levels, but once it surpasses a certain threshold and reaches a sufficiently high level, it
contributes positively and significantly to national digital capability. However, the calculated
thresholds for the turning points of FDI (0.051, 0.3 and 0.18 for FDI Net Inflow, M&A and
greenfield, respectively), along with the actual values of observed FDI inflows, lead to the
conclusion that, in reality, the level of FDI across countries is substantial enough to directly and
positively impact a country’s digital capability at an increasing rate.

This suggests that as FDI inflows grow larger, their influence on the digital capabilities
of host countries increases. Larger FDI inflows create conditions that make synergies among
receiving firms more likely, and they also serve as a stimulus for the development of
necessary policies to accommodate these Synergies.



Variables Model 1 Model 2 Model 3
FDI(NetInflow); , —0.078 (0.0895)
FEDI (NetInﬂow)f[ 0.002 (0.0019)
FDIM&A);, —0.013* (0.0079)
FDI(M&A)?t 0.002*#* (0.0006)
FDI(Greenfield);, : —0.053** (0.0238)
FDI(Greenfleld) 0.005%#* (0.0015)
Government Transparency, ; 0.008*%#* (0.0005) 0.007°%% (0.0005) 0.008%#* (0.0004)
R&D;, 0.065**#* (0.0070) 0.059%*#* (0.0073) 0.067°* (0.0069)
Infrastructure;, 0.000%** (0.0001) 0.000** (0.0001) 0.000%#* (0.0001)
ATM;, 0.005*#* (0.0012) 0.006™*#* (0.0014) 0.004** (0.0012)
Trade_Openness;; 0.000%#* (0.0001) 0.000%*%* (0.0001) 0.000*#* (0.0001)
Constant 4.016™+* (1.0304) 3.269%*** (0.0685) 3.359%#* (0.1034)
Year FE Yes Yes Yes
HDIFE Yes Yes Yes
Observations 360 344 409

0.835 0.855 0.848
F-test 108.27 120.03 136.82
Significant F 0.0000 0.0000 0.0000

FDI impact

Notes: The standard error is presented in parentheses. Significance levels are denoted by asterisks, where
Rk R and * represent statistical significance at the 1, 5 and 10% levels, respectively, using two-sided tests
Source: Developed by the authors

Table 6.
Robustness test.
Nonlinear effect of
foreign direct
investment (FDI) on
national digital
capabilities. OLS
estimations with
hetereskodescity-
robust error
estimates

In addition, in addressing potential autocorrelation concerns within the original OLS model, we
conducted a generalized least squares (GLS) analysis (Hansen, 2007). The findings, as displayed in
Table 7, are in alignment with the results obtained from the original OLS model. The Wald Chi-
square test examines the collective significance of all estimated coefficients in the model. The
associated p values are recorded as 0.0000, affirming the overall significance of the model.

6. Conclusion

In conclusion, this research sheds light on the role of FDI in shaping a nation’s digital
capability. Acknowledging the gap in the literature on empirical studies exploring the
specific influence of FDI on national digital capability, our research seeks to address and
contribute to this gap by conducting a systematic examination across 55 countries spanning
the period from 2013 to 2021. Using data from sources such as the WCC, World Bank,
UNCTAD and Transparency International Organization, the study uses an econometric
model with fixed effects to control for relevant factors.

The empirical results underscore the significant positive impact of FDI on a country’s digital
capability. The results particularly emphasize a larger impact in the context of greenfield
investments, compared to M&A. To be more specific, foreign investments in new projects,
commonly associated with greenfield investments, contribute more to the development of a
country’s digital capability compared to mergers and acquisitions of existing firms.
Nevertheless, it is important to highlight that the influence of FDI M&A on national digital
capability is also significant and positive. In addition, government transparency and
investments in R&D emerge as crucial factors in fostering digital capabilities. Importantly, this
research introduces a novel dimension by highlighting the mediating role of absorptive
capability in shaping the impact of FDI inflows on national digital capability. Put differently,
countries with higher absorptive capability (reflected by their R&D investment) can experience a
more substantial impact of FDI inflows on their digital capabilities.
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Table 7.
Robustness test.
Econometric

analysis: GLS model
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@

3

Variables Model 1 Model 2 Model 3
FDI(NetInflow); ; 0.007* (0.004)

FDI(M&A); 0.003* (0.0016)

FDI(Greenfield); , 0.011°%%* (0.003)
Government Transparency; ; 0.008*** (0.0006) 0.009%#* (0.0005) 0.008%** (0.0004)
R&D;, 0.073*%** (0.0102) 0.061%+* (0.0079) 0.070**+* (0.007)
Infrastructure;, 0.003** (0.0014) 0.003** (0.0012) 0.0015 (0.0011)
ATM;, 0.000%** (0.0001) 0.000*#* (0.0001) 0.000**%* (0.0001)
Trade_Openness;, 0.000%** (0.0001) 0.000** (0.0001) 0.000%*%(0.0001)
Constant 3.163%* (0.0963) 3.278%%% (0.0624) 3.248%%* (0.0607)
Year FE Yes Yes Yes
HDIFE Yes Yes Yes
Observations 359 343 409

Wald y* 115.26 1652.04 1671.49
Significance 1127.70 0.0000 0.0000

Notes: The standard error is presented in parentheses. Significance levels are denoted by asterisks, where
wwk w3k and * represent statistical significance at the 1, 5 and 10% levels, respectively, using two-sided tests
Source: Developed by the authors

The contributions of this paper to the existing literature are twofold. Firstly, it pioneers a
comprehensive investigation into the relationship between FDI and national digital capability
across a diverse set of countries, providing valuable insights into this underexplored realm.
Secondly, the research introduces fresh empirical evidence regarding the augmenting role of
absorptive capability in the FDI-digital capability relationship.

This research offers some insights for policymakers and stakeholders. Advocating for
the active promotion of FDI, particularly through greenfield investments, emerges as a
strategic avenue for bolstering national digital capability. Policymakers are advised to
prioritize transparency in government operations, acknowledging its pivotal role in
fostering an environment conducive to the effective utilization of digital technologies.
Furthermore, governments are encouraged to place emphasis on cultivating absorptive
capability through strategic R&D investments, recognizing it as a critical factor in
maximizing the benefits derived from FDI and leveraging its potential impact on digital
capabilities.

However, the study recognizes specific limitations. The findings are based on data from 55
countries, determined by the availability of digital capability data, which may potentially restrict
the generalizability of the results. To address this limitation, future research should contemplate
expanding geographical coverage to include a more diverse array of countries, providing a more
comprehensive perspective on the intricate relationship between FDI and digital capability. In
addition, there might be potential variations in the impact of vertical and horizontal FDI that
have not been studied in this paper, prompting a call for further exploration into sectoral
nuances and distinctions between these forms to deepen our understanding of their effects.

Note

1. As outlined in Section 4 and Table 1, absorptive capability is a categorical variable with two values: 0
representing low absorptive capability and 1 denoting high absorptive capability. This categorization
is determined by the countries’ R&D investment, with 50% of sampled nations having lower R&D
investment receiving a value of 0, while the remainders are assigned a value of 1.
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