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Abstract

This study aims to examine the causal linkages relating service exports to internet penetration for 116 countries over
the period 2000-2017. Taking into account a wide panel of countries, we apply 2-Step GMM methodology for
dynamic panel data models. The results show a bi-directional causality relating service exports to internet adoption
for developed countries. For the global panel and developing countries, we find those same results attest a positive
relationship between the internet adoption and service exports, but in the opposite way; the impact is very low and
not significant. Regarding developing countries, despite the fact that internet positively affects service exports, it is
considered less efficient than in developed countries.
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1. Introduction

Efficient internet access is considered crucial for delivering information services, requiring optimum quality national
ICT infrastructure (World Bank, 2016). There is no doubt that internet access enables businesses, governments, and
households to profit from specialized services (e.g. insurance, finance, travel, calling centers, application
development, consulting services, and engineering activities). ICT enables companies to minimize transaction costs
(Markusen, 1989; Markusen and Strand, 2008), and thus to increase total productivity (Fink et al. 2005; Tang, 2006;
Chatti, 2020). In addition, it can promote the use of knowledge-intensive services, thereby facilitating technology
transfer across regions and countries, particularly from developed to developing countries (e.g. via FDI) (Maurseth
and Verspagen, 1999; Riou, 2003; Chatti et al. 2019). ICT provides new service export opportunities for developing
countries (OECD, 2008; World Bank, 2016), especially for those traditionally limited by high transportation costs.
Overall, the most important advantage of ICT is being able to export specialized services without the use of
traditional modes of transport (Freund and Weinhold, 2002; Grossman and Rossi-Hansberg, 2008).

Despite the importance of internet use for international service trade, few studies have attempted to examine the
causal relationship between service exports and internet adoption. This study is the first undertake a comparative
analysis of factors that affect trade in services in developing and developed countries (e.g. employment in service
and industry). The principal contributions of this study are twofold: from a theoretical point of view, this research
underlines the key role that can be played by internet technology to enable access to new service export opportunities
for corresponding economies, and from an empirical point of view, this study aims to better understanding the causal
relationship between ICTs and service exports for each set of countries and for a global panel. It also suggests some
practical recommendations, especially for developing economies.

Several countries have achieved remarkable success in profiting from the new opportunities for service trade offered
by ICT (Tchamyou et al. 2019). Specific services for industries, such as banking, insurance, and telecommunications
account for nearly two-thirds of all potential ICT-enabled services market. Services that act as an inputs for
industries (e.g. finance, administration, transport, marketing, etc.) count for one-third of the service market. For
developing countries, the share of service trade has grown from 29% in 2005 to 38% in 2015 (OECD-WTO, 2017).
India has become the world’s most important sourcing destination, accounting for approximately 60% of the USD
173-178 billion market in 2016-2017 (UNCTAD, 2017). Hence, it epitomizes the model of an ambitious developing
country that has developed a solid export capacity in IT services. Success has also been achieved in Jordan, the
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Philippines, and Senegal, which have made considerable efforts to supply services across borders (Balchin et al.
2016).

2. Related Literature

Several papers examined links between internet penetration and service trade at the international level. Freund and
Weinhold (2002) empirically investigated the relationship between ICT and service trade using a panel sample
covering 31 countries and 14 industries between 1995 and 1996. When including internet penetration in the
estimation, they found a significant effect related to service trade, whereby an increase in internet penetration by
10% can increase export growth by 1.7%, and import growth by 1.1%. Choi (2010) examined the role of ICT on the
development of services trade across countries. Using panel data for 151 countries over the period 1990-2006, he
found a significant correlation between the development of internet adoption and the total service trade. In terms of
results, he showed that an increase of 10% in the internet penetration is able to significantly boost service trade. It
should be noted that this finding is different compared to others.

Liu and Nath (2013) examined the links relating internet adoption to service trade in emerging markets (EMES) over
the period 1995-2010. Using fixed effects models, they showed that internet penetration positively affects trade in
EMEs. This can be partly explained by the use of internet technology (among other factors). Therefore, public policy
seeking to enhance ICT should improve trade in EMES. Sahoo et al. (2013) studied the main determinants of India’s
service exports, analyzing factors that influence the performance of traditional and modern service exports over the
past three decades. They used explanatory variables as determinants of India’s services to determine positive impacts
of institutions, FDI, and financial development on modern export services. In terms of public policy, they
recommended that India further develop its supply-side factors in order to increase service exports.

Covaci and Moldovan (2015) examined some factors which can influence both service exports and a selection of
some specified services in Lithuania between 2003 and 2012. They found that destination GDP and a common
spoken language had positive impacts on international trade of services. In addition, it appears that time zone change,
localization, and skilled labour had different effects in relation to the seven services considered. Also, the
significance of the geographical distance between countries depended on the type of service; with the exception of
transport services, the distance was not significant for the other specified services. The same empirical method was
developed by Pham and Vi (2016) in relation to Vietnam and different European economies between the years of
2002 and 2011. They illustrated the importance of per capita GDP, population, and real exchange rate between
Vietnam and its commercial partners as the main determinants of international service exports.

Nasir and Kalirajan (2016) underlined the importance of exported services for Asian countries (e.g. computer,
information, business, and telecommunications). They showed that the export performances for these countries are
less efficient compared with developed countries. Also, they underlined the importance of qualified labour and
internet in emerging countries to improve the trade of modern services. However, ASEAN economies with strong
manufacturing sectors are perform less well in terms of service exports. Despite its strong reputation in terms of
ICT-enabled services, even India has not yet reached its export potential in modern services.

Other papers identified the main determinants of using the internet (Lera-L&pez et al. 2011), frequently explained
using the diffusion theory theoretical framework (Rogers, 2003), whereby an increasing number of internet users
increases the probability for non-users to adopt internet usage. Internet adoption is generally faster in urban areas
than in rural ones, mainly due to the greater availability of supporting infrastructure and more need for internet
access (Gaspar and Glaeser, 1998). Consequently, internet use increases as population and density rise, thereby
leading to a decrease in the cost of internet access (Karshenas and Stoneman, 1995). Internet use itself is explained
by some socio-economic factors such as education level, wage, familiar composition, occupation, and geography
(urban or rural). Several authors found empirical evidence for the association between the quality of education,
higher levels of income, and internet adoption (Goldfarb and Prince, 2008; Al-Hammadany and Heshmati, 2011).
Saocio-economically privileged people (i.e. the wealthy and well-educated) are more likely to be able to adopt and
benefit from technological innovations such as the internet. Moreover, internet adoption allows people to profit from
additional advantages and opportunities, depending to their education and income levels. Put simply, rich people
may gain more economic benefits from the internet than poor people (Mills and Whitacre, 2003).

In addition to demand factors, the literature also noted the importance of supply factors in internet adoption. Despite
the development of internet access, these factors seem to be particularly relevant. For example, if the internet
penetration cost decreases by 50%, then computer hosts may increase by 25% in 23 OECD countries (Kiiski and
Pohjola, 2002). Internet cost depends on local competition among internet service providers in addition to the
existence of ICT infrastructure (Grubesic, 2008).
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3. Methods
3.1 Data

To investigate the causal relationship between internet adoption and service exports, we used an unbalanced panel
(Note 1) data collected from the World Bank over the period 2000-2017. The selection of dataset and time frame is
conditioned by the availability of information.

This empirical investigation concerns a sample of 116 countries; there are few previous studies that cover a large
sample of countries. In addition, we divided our global dataset into two sub-panels to consider specific
characteristics. Considering the development level for each sub-panel allows us to obtain more homogenous analysis
and to avoid fallacious results. Moreover, we confirm that the developed countries are fully able to profit from the
efficient access to the internet to enhance their service exports, while developing countries are the most vulnerable,
despite their more pressing need to improve their capacity for service trade. For the developed sub-panel, the role of
the internet is very significant and important for service exports flows, but this importance decreases for developing
countries. For these reasons, we examine the causal links relating the internet adoption to the service exports. Table 1
shows the variable definitions used for this study and the related data sources. Table 2 describes the used variables.
Table 3 indicates the correlation matrix. The existence of significant correlation between SEREXP and ICT evinces
that a simultaneous estimation may be taking place, thus we must take into account any eventual endogeneity issue in
the estimation. In general, we note that all explanatory variables are positively correlated.

Table 1. Variable definitions

Variables Description Sources

SEREXP Service exports (BoP, current USD) WDI (2019)
ICT Individuals using the internet (% of population) WDI (2019)
SEREMP Employment in service (% of total employment) WDI (2019)
INDEMP Employment in industry (% of total employment) WDI (2019)
GDP Per capita GDP (constant, 2010 USD) WDI (2019)
POP Population (total) WDI (2019)
TO Trade openness (% of imports and exports of GDP) WDI (2019)
FDI FDI, net inflows (% of GDP) WDI (2019)
URB Urban population (% of total) WDI (2019)

3.2 Estimation Specification

In order to investigate the causal links between service exports and ICT, we adopt a similar modelling approach as
used in several papers focused on air transport services and economic development (e.g. Green, 2007; Bel and
Fageda, 2008; Percoco, 2010). Indeed, transport services, like other specialized intermediate inputs (e.g.
telecommunications, tourism, marketing, finance, etc.), could be traded abroad by profiting from the development of
ICT (Markusen, 1989; Markusen and Strand, 2008). In this study, we estimate dynamic panel models using the
2-step GMM methodology. This strategy is chosen for five principal reasons (Asongu, 2019): (i) the selected
countries (n=116) exceeds the number of periods in the study; (ii) the dependent variable is unchangeable, since its
first lag variable is larger than 0.8; (iii) the specification considers endogeneity issues in using the instrumentation
and time-invariant absent variables; (iv) the system estimators amends latent biases in the difference estimator; and
(v) since our empirical strategy uses panel data, differences inter-groups are considered in estimations.

We use the Arrelano and Bover (1995) methodology developed by Roodman (2009). The choice of this procedure is
due to its capability to mitigate the proliferation of instruments and consider the cross-sectional dependence (Love
and Zicchino, 2006). The standard GMM estimation procedure is described below. It should be noted that the
equations of the system are specified when we get at least one significant independent variable in eg. (1) and (2). The
system of equations is presented as follows.

In SEREXP,, =, INSEREXR,, , +w INICT, , + 68X, + 14, +&,, @
INICT,, = 8,INICT,, +$INSEREXR, + 65X, , + 44, +&,, @
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where SEREXP and ICT represent respectively the service exports and the internet adoption of country i at time t. X
indicates the vector of explanatory variables used in each equation to model service exports (internet penetration,
service employment, industrial employment, per capita GDP, and trade openness), and internet adoption (service

exports, level of urbanization, population, and FDI). 4 captures the unobservable individual specific effect. &,

represents the error term, which varies across countries and over time.

We also report the Arellano and Bond (1991) test in which the null hypothesis (HO) shows that the differenced errors
are auto-correlated if the regression errors are independent and identically distributed. The Hansen J-test results
confirm the acceptance of the null hypothesis (HO), which means that the instruments are appropriate. However, the
rejection of the null hypothesis (HO) should indicate that the choice of instruments is not consistent. Similarly, AR (2)
tests illustrate the absence of autocorrelation at levels of significance. Consequently, we can conclude that the
dynamic panel model is a good empirical specification which enables us to better investigate the linkages between
service exports and internet adoption.

Table 2. Descriptive statistics for the period 2000-2017°

Variable Obs. Mean Std. Dev. Min Max
SEREXP 1.972 2.53E+09 7.41E+09 51000 7.92E+10
SEREMP 2.070 54.474 17.443 13.385 87.848
INDEMP 2.070 21.355 7.783 2.902 59.576
ICT 2.067 34.278 29.472 .0152 98.26
GDP 2.085 15821.26 20501.47 194.873 111968.4
TO 2.062 88.108 53.75406 19.100 441.603
POP 2.088 5.21e+07 1.69e+08 81131 1.39e+09
FDI 2.079 5.569 18.545 -58.322 451.715
URB 2.088 58.872 22.865 13.397 100

116
% The number of observations is given by ZTi =2088

i=1

Table 3. Correlation matrix

SEREXP SEREMP INDEMP ICT GDP TO POP FDI URB

SEREXP 1.000

SEREMP  0.198*** 1.000
(0.0000)

INDEMP  0.061*** 0.452*  1.000
(0.0029)  (0.0000)

ICT 0.310%** 0.694***  0.354*** 1.000
(0.0000)  (0.0000)  (0.0000)
GDP 0.338%** 0.664*** 0.257*** 0.713*** 1.000
(0.0000)  (0.0000)  (0.0000)  (0.0000)
TO -0.006  0.302%%* 0.180%** 0.264*** 0.304*** 1.000

(0.7927)  (0.0000)  (0.0000)  (0.0000)  (0.0000)
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POP 0.498%** -0.180%** 0.036**  -0.068*** -0.085  -0.208** 1.000
(0.0000)  (0.0001)  (0.0977) (0.0017)  (0.0001)
(0.0000)
FDI 0.006 0.120%**  0.162 0.089%**  0.113%** 0.334*** -0.050*  1.000
(0.7849)  (0.0000)  (0.4622)  (0.0000)  (0.0000) (0.0000)  (0.0216)
URB 0.157%%* 0.715%** 0.476™* 0.653%** 0.637*** 0.226*** -0.102*** 0.115*** 1.000

(0.0000)  (0.0000)  (0.0000) (0.0000)  (0.0000) (0.0000)  (0.0000)  (0.0000)

The estimated p-values are within parentheses
*** Significant at 1%. ** Significant at 5%. * Significant at 10%

4. Results and Discussions

To explore the causality between the service exports and internet adoption, the 2-Step GMM estimators are used.
Two different specifications are identified for each panel to estimate the equation system (1-2). The empirical
findings for total panel are reported in Table 4.

Model (1) illustrates a significant relationship between the internet adoption (ICT) and service exports (SEREXP).
The coefficient of 0.127 indicates that if the internet penetration increases by 10% then the service exports grows by
1.27%. The results are similar to those of Freund and Weinhold (2002), who found a positive link between ICT and
service exports. If internet penetration increases by 10%, then service exports increase by 1.7%, and service imports
by 1.1%. Also, the results show the positive effect of trade openness (TO) on service exports. The coefficient of
0.639 allows us to confirm that the service exports may increase by 6.39% if the trade grows by 10%.

Model (2) shows that population (POP) positively affects internet adoption. In terms of elasticities, a 10% increase in
population involves around a 3.64% increase in the internet penetration. These findings also demonstrate a
significant effect of urbanization (URB) on internet adoption. A magnitude of 0.407 indicates that when the urban
population increases by 10%, internet penetration improves by 4.07%. When an urban area is larger, the probability
of more internet users increases (Lera-Ldpez et al. 2011). This strong relationship is also found by Al-Hammadany
and Heshmati (2011). For the global panel, it should be noted that service exports do not affect significantly internet
adoption. This result confirms the existence of a single one-way causality going from internet adoption to service
exports.

Table 4. Results for the total panel

Variables Model 1 Model 2

Ln SEREXP Ln ICT
Ln SEREXP (-1) 0.637*** (0.000)
Ln ICT (-1) 0.824*** (0.000)
Ln SEREXP 0.024 (0.558)
Ln SEREMP 0.137 (0.842)
Ln INDEMP -0.209 (0.543)
Ln ICT 0.127** (0.022)
Ln GDP 0.318 (0.408) -0.049 (0.827)
LnTO 0.639*** (0.001)
Ln POP 0.656*** (0.002)
FDI 0.00008 (0.558)
Ln URB 0.485** (0.016)
Hansen J-test (p-value) 110.70 (0.358) 91.15 (0.332)
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AR(2) test (p-value) 0.47 (0.639) 0.47 (0.640)
Number of instruments 112 92

Number of countries 115 116
Observations 1680 1723

The estimated p-values in brackets
*** Significant at 1%. ** Significant at 5%. * Significant at 10%

The results for developed countries are shown in Table 5. Model (1) shows that the internet adoption positively
influences service exports. Countries with greater internet penetration also have higher service exports growth. We
found that if internet adoption increases by 10% then the service exports commensurately increase by 4.86%. This
result confirms the findings of Choi (2010). The pioneering work by Freund and Weinhold (2002) anticipated an
eventual dynamic relationship between the internet penetration and US service exports in the long run. A 10%
increase in the internet penetration may improve US exports by 4%. The results illustrate the positive impact of GDP
per capita in developed countries. In terms of elasticities, if the per capita GDP increases by 10% then the service
exports increase by 17.56%.

Model (2) indicates that service exports (SEREXP) positively affect internet penetration. We found that internet
adoption improves by 0.24% when the service exports increase by 10%. This result is important because it confirms
the existence of bi-directional links relating SEREXP to ICT, thereby affirming the expectations of Freund and
Weinhold (2002). For instance, the development of service exports may encourage companies to use ICT in order to
improve that trade, and efficient internet access leads companies to employ the internet in service exports activities.
The coefficient of population shows a positive and significant sign: a coefficient of 0.263 indicates that a 10%
increase in population implies an increase in the internet penetration by 2.63%.

Table 5. Results for developed countries

Variables Model 1 Model 2

Ln SEREXP LnICT
Ln SEREXP (-1) 0.306** (0.022)
Ln ICT (-1) 0.262*** (0.000)
Ln SEREXP 0.024* (0.088)
Ln SEREMP 0.950 (0.764)
Ln INDEMP -1.035 (0.288)
LnICT 0.486** (0.046)
Ln GDP 1.756*** (0.001)
LnTO 0.149 (0.537)
Ln POP 0.263* (0.056)
FDI 0.0001 (0.795)
Ln URB 0.270 (0.468)
Hansen J-test (p-value) 29.33 (0.250) 26.08 (0.514)
AR(2) test (p-value) -1.14 (0.253) -0.33 (0.739)
Number of instruments 31 32
Number of countries 34 34
Observations 487 495

The estimated p-values in brackets
*** Significant at 1%. ** Significant at 5%. * Significant at 10%
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Table 6 shows the results related to developing countries. Model (1) shows that the internet adoption positively and
significantly influences the service exports. The magnitude of 0.189 indicates a 1.89% increase in service exports
when internet adoption increases by 10%. Despite the significant effect of internet adoption on service exports, it is
considered less efficient compared with its impact in developed countries. These results confirm the findings of Nasir
and Kalirajan (2016) when comparing emerging economies with developed ones. Also, the results indicate that trade
openness positively and significantly influences service exports. The coefficient of 0.772 indicates that if the trade
increases by 10%, then it leads to 7.72% increase in the service exports.

Model (2) shows that the GDP per capita positively affects internet adoption. The coefficient of 0.693 notes an
augmentation by 6.93% in internet penetration when per capita GDP increases by 10%. This result is in accordance
with the findings of Pham and Vi1 (2016). The degree of urbanization plays an important role in internet penetration.
A coefficient of 0.414 indicates a 4.14% increase in internet adoption when the urban population increases by 10%.
Finally, it also appears that population positively and significantly affects internet access in developing countries.
The magnitude of 0.984 implies that a 10% increase in the population involves around a 9.84% increase in internet
adoption. However, the impact is positive and statistically insignificant for FDI.

Table 6. Results for developing countries

Variables Model 1 Model 2

Ln SEREXP LnICT
Ln SEREXP (-1) 0.506*** (0.000)
Ln ICT (-1) 0.724*** (0.000)
Ln SEREXP 0.020 (0.622)
Ln SEREMP 1.216 (0.607)
Ln INDEMP -1.050 (0.147)
LnICT 0.189** (0.031)
Ln GDP 0.016 (0.978) 0.693** (0.032)
LnTO 0.772** (0.031)
Ln POP 0.984*** (0.000)
FDI 0.003 (0.608)
Ln URB 0.414* (0.063)
Hansen J-test (p-value) 58.37 (0.318) 59.69 (0.414)
AR(2) test (p-value) 0.41 (0.682) 0.55 (0.581)
Number of instruments 60 64
Number of countries 68 68
Observations 1003 1021

The estimated p-values in brackets
*** Significant at 1%. ** Significant at 5%. * Significant at 10%

5. Conclusion and Implications

This article examined the causal relationship between service exports and internet adoption. Taking into account the
development level of countries, we divided our sample in two-subpanels, developing and developed countries, using
the GMM procedure. The data collected came principally from the World Bank (WDI, 2019). The findings
illustrated the positive impact of internet adoption on service exports for all countries. This result is in accordance
with the findings of Choi (2010) and Liu and Nath (2013). Moreover, this confirms the expectations of Freund and
Weinhold (2002), who predicted that if the dynamic relationship between internet penetration and US service exports
continued in the long run, then a 10% improvement in internet penetration would increase US service exports by 4%.
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For developing countries, it is worth noting that internet adoption is less efficient compared with developed countries,
despite its positive impact on service exports.

Another finding is the existence of a causal relationship between internet adoption and service exports. For
developed countries, bi-directional causality demonstrably related internet adoption to service exports. This causal
result confirms the expectations of Freund and Weinhold (2002), who expected that this causality probably runs in
both directions for the US. Indeed, increasing service trade may encourage companies to adopt the new technologies
in order to improve that trade, and better internet access allows companies to adopt internet for service trade. For the
global panel and the developing countries we found results confirming the positive impact of internet adoption on
service exports, but conversely the impact was very weak and insignificant for those economies.

The findings imply some important policy implications, especially for developing countries. In this study, we
realized that governments should adopt policy options to increase internet penetration and adoption, in order to
consequently improve their service economy. First, they have to invest more in the extension of internet networks,
not only in urban zones but also in the rural zones, whose degree of urbanization is lower and who are generally
disadvantaged in terms of access to goods and services; such communities stand to gain most from internet adoption.
Moreover, efficient internet access for both businesses and educated people is able to encourage the exportation of
specialized services without the use of transportation modes. Consequently, developing countries should invest more
in education and ICT infrastructures than in transportation networks. This policy option would be profitable for
developing countries, especially for landlocked ones, as it contributes to attract FDI.

In terms of limitations and future research, we will attempt to improve this study by considering a selection of some
specified services (e.g. finance, insurance, telecommunication, business, transport, and travel, etc.), which can be
traded abroad using ICTs. We also aim to utilize other indicators for ICTs because in this study we used a simple
indicator that cannot necessarily reflect the quality of internet (e.g. high-speed connections, 5G networks, public
expenditure, etc.) and its supported infrastructures. The integration of other factors would be useful to better
understand the causal relationship between ICTs and trade in services.
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Note

Note 1. Developed: Australia, Austria, Belgium, Canada, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Hungary, Iceland, Ireland, Israel, Italy, Japan, Luxembourg, Malta,
Netherlands, New Zeeland, Norway, Poland, Portugal, Singapore, Slovenia, South Korea, Spain, Switzerland, United
Kingdom, and United States.

Developing: Albania, Algeria, Armenia, Azerbaijan, Bahrain, Bangladesh, Belarus, Belize, Benin, Bolivia, Bosnia
and Herzegovina, Botswana, Bulgaria, Burkina Faso, Cabo Verde, Cambodia, Cameroon, Chile, Colombia, Costa
Rica, Cote d'lvoire, Dominican Republic, Egypt, El Salvador, Eswatini, Ethiopia, Guatemala, Guinea, Guyana, Haiti,
Honduras, Indonesia, Jamaica, Kenya, Kuwait, Kyrgyz Republic, Lebanon, Lesotho, Libya, Madagascar, Malawi,
Mauritius, Moldova, Morocco, Namibia, Nepal, Nicaragua, Niger, Nigeria, North Macedonia, Oman, Pakistan,
Panama, Paraguay, Peru, Philippines, Qatar, Saudi Arabia, Senegal, Seychelles, Solomon Islands, Sri Lanka, St.
Lucia, Sudan, Tanzania, Thailand, Togo, Tunisia, Uganda, Venezuela, and Zambia.

Emerging: Argentina, Brazil, China, India, Malaysia, Mexico, Romania, Russia, South Africa, Turkey, and Ukraine.

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/4.0/).

Published by Sciedu Press 268 ISSN 1923-3981 E-ISSN 1923-399X


http://www.oecd.org/aidfortrade/countryprofiles/

