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IMPACT OF PRODUCTIVE CAPACITIES ON SERVICE EXPORT
SOPHISTICATION: EVIDENCE FROM DEVELOPING COUNTRIES
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Abstract – This study examines the impact
of productive capacities on the sophistication of
service exports in 103 developing countries from
2005 to 2022. By employing the fixed effects esti-
mator, the empirical findings reveal that improve-
ments in the overall productive capacities index
are positively associated with enhanced service
export sophistication. Notably, this study discov-
ers that among the components of the productive
capacities index, human capital is the most potent
catalyst. Other elements, including natural cap-
ital, information and communication technology,
and transport, also play a significant, though
slightly lesser role. These results offer important
implications, suggesting that governments and
policymakers in developing countries should pri-
oritize strategic investments aiming to strengthen
productive capacities. Specifically, focusing on
improving human capital and harnessing natu-
ral capital is crucial for fostering sophisticated
service exports. Besides, implementing policies
to enhance information and communication tech-
nology and transport infrastructure development
is also necessary to bolster the sophistication of
service exports.

Keywords: developing countries, productive
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I. INTRODUCTION

The role of services in global trade has grown
significantly, moving from a supporting function
to a key driver of economic activity. Service trade
has expanded faster than goods trade since 2011,
with its share in total global trade increasing
from 20% in 2011 to 25% in 2023, reflecting

1,2Vietnam Maritime University, Vietnam
*Corresponding author: huongntt.ktb@vimaru.edu.vn
Received date: 16 October 2025; Revised date: 15

November 2025; Accepted date: 2 December 2025

a substantial shift in the structure of the world
economy [1]. In fact, the total value of global
services exports reached 7.9 trillion US dollars in
2023, with annual growth around 8%, outpacing
several goods trade sectors, confirming the rising
importance of services in global commerce [2].
This growth has been fueled by technological ad-
vancements, particularly digitalization, which has
made it easier to deliver services like telecom-
munications, computer services, and financial
services across borders [3, 4]. The expansion of
services trade also plays a crucial role in enabling
other sectors, as it provides essential intermediate
inputs like logistics, finance, and marketing that
are vital for the efficient operation of global
supply chains [5, 6].

More recently, scholars have turned their atten-
tion to understanding the drivers of trade quality,
emphasizing that a country’s ability to accumu-
late advanced skills and knowledge in producing
increasingly sophisticated products and services
is critical for its competitiveness in international
markets [7–9]. The level of product or service
sophistication indicates a country’s capacity to
create complex, innovative, and high-value out-
puts, which are key drivers of productivity growth
and a higher standard of living. Producing more
sophisticated outputs helps a country’s businesses
learn and improve, as they gain new skills and
technologies during the production process. Fur-
thermore, focusing on improved sophistication of
traded products or services can encourage firms
to move up the value chain, fostering innova-
tion and making their outputs less susceptible to
price volatility in global markets. This strategic
shift strengthens an economy’s resilience and
competitive advantage. Therefore, by prioritiz-
ing the sophistication of what a country trades,
policymakers can better steer their economies
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toward sustainable, high-income growth rather
than simply chasing raw trade numbers.

The United Nations Conference on Trade and
Development (UNCTAD) has consistently pro-
moted the idea that developing countries, espe-
cially the least developed ones, need to strengthen
their productive capacities to achieve structural
economic change and sustainable growth. Pro-
ductive capacities are defined as the collective
resources, skills, and connections that enable
a country to grow by producing goods and
services [10]. These capabilities are developed
over time through continuous learning within
the production process. This ongoing learning
enables firms to develop new, more sophisticated
capabilities, which in turn significantly enhance
their potential for growth, innovation, and long-
term success [11, 12]. Firms with superior capa-
bilities, such as advanced technological knowl-
edge, skilled labor, and efficient management
systems, can produce higher-quality goods and
services more efficiently than their competitors.
These capabilities are often tacit and difficult
to imitate, providing a sustainable competitive
advantage in both domestic and international
markets [13]. At the national level, a country’s
overall productive capacities dictate its ability to
compete in the global economy. Countries that
invest in building strong, productive capacities
through education, infrastructure, and technology
can move beyond simple commodity production
and into more complex, high-value-added sec-
tors like advanced manufacturing or technology
services. This shift is crucial for achieving sus-
tained economic growth and higher standards of
living. Furthermore, strong productive capacities
provide a developing country with the resilience
to adapt to global economic shocks, as it has a
diverse and sophisticated economic base [14].

Several studies have investigated the impact
of productive capacities on various aspects of
countries’ economic performance, such as growth
volatility, economic complexity, resilience, and
export intensity [12, 14–17]. However, little at-
tention has been paid to how productive ca-
pacities influence the sophistication of service

exports, despite the rapid expansion of the service
sector in developing economies. Since productive
capacities are multidimensional, analyzing the
components of the productive capacities index
(PCI), including structural change, energy, human
capital, institutions, natural capital, information
and communications technology (ICT), transport,
and the private sector, will provide clearer in-
sight into which capacities most effectively en-
hance service export sophistication. Understand-
ing these component-level relationships is valu-
able for policymakers in developing countries,
as it helps identify targeted strategies for higher
service sophistication. Therefore, this study con-
tributes to the literature by examining the overall
relationship between productive capacities and
service export sophistication and exploring how
different components of the PCI influence ser-
vice export sophistication across 103 developing
countries during the period from 2005 to 2022.

II. LITERATURE REVIEW

The literature has explored several factors that
influence the sophistication of service exports.
Huang et al. [18] examined how foreign direct
investment (FDI) in services affects the sophisti-
cation of China’s service exports by using a time
series analysis for the period 1997–2012. The
study empirically confirmed a positive, long-term
relationship between FDI in services and China’s
service export sophistication. Kubasáková et al.
[19] documented that the decreasing cost of ad-
vanced technology promotes the quality of logis-
tics services. This is because it enables logistics
managers to handle information more cheaply,
increase coordination, and ultimately improve
service by providing real-time data and faster
responses. Focusing on 149 international logistics
firms or service providers in Taiwan, Chang et al.
[20] revealed that regulation and integration are
key drivers of competitive advantage, which is
primarily determined by the quality of services
for transport users. By utilizing the structural
equation modeling (SEM), the study showed
that technology positively influences integration,
which in turn acts as a mediating factor between
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technology and competitive advantage. Using a
two-step GMM estimator on data from 135 coun-
tries between 2005 and 2022, Nguyen et al. [7]
found that aid for trade (AfT) boosts the sophis-
tication of service exports in recipient countries.
Notably, AfT directed at non-service sectors was
more effective in promoting service export so-
phistication than aid for service sectors. The re-
search also highlighted that AfT is especially ef-
fective at improving service export sophistication
in least developed countries and countries with
stronger governance. Ding et al. [21] employed
a panel data set of Chinese firms from 2012 to
2022 to discover how fintech impacts the tech-
nological sophistication of exports. The findings
showed that fintech’s positive influence works
through several key channels: alleviating financ-
ing constraints, correcting financial mismatches,
optimizing credit resource allocation, and en-
hancing firms’ innovation capabilities. Moreover,
the study noted that this effect is more significant
for certain types of firms, specifically non-state-
owned enterprises and those operating in envi-
ronments with less information disclosure, lower
industry competition, and less advanced regional
financial development.

Previous studies have examined how produc-
tive capacities affect multiple facets of countries’
economic performance [12, 14–17]. Avenyo et al.
[12] analyzed firm-level data from 29 African
countries to explore the factors driving export
success. Concluding the study with a censored
regression model reveals that technological and
production capabilities are key determinants of
a firm’s export ability. This highlighted that
when companies have stronger productive capa-
bilities, they become more competitive and effi-
cient, improving their export performance. Using
data from 126 countries from 2002 to 2018,
Gnangnon [16] demonstrated that improving a
nation’s productive capacities enhances its eco-
nomic complexity. Besides, the study identified a
complementary relationship between productive
capacities and different forms of development
aid. Both AfT and Non-AfT flows complement
productive capacities in promoting economic

complexity. Interestingly, this complementary ef-
fect is more substantial for AfT in low-income
countries compared to other nations receiving
this type of aid. Examining 118 developing coun-
tries from 2000 to 2018, Gnangnon [14] found
that strengthening productive capacities leads to
greater economic resilience. This effect is espe-
cially pronounced in countries that have more
open trade and capital accounts, and those with
stable macroeconomic policies. The study also
revealed a complex role for development aid.
While AfT strengthens the positive link between
productive capacities and resilience, other forms
of aid (Non-AfT) seem to hinder it. Le Clech [15]
examined how productive capacities affect inter-
national competitiveness in 20 Latin American
and Caribbean countries from 2000 to 2018. The
findings showed that natural resources, energy,
business regulations, and ICT are key drivers
of competitiveness. Specifically, the study high-
lighted that infrastructure, particularly energy,
has a positive impact, while the effects of ICT
and transport are minor. Focusing on the rela-
tionship between productive capacities, economic
vulnerability, and growth volatility across 43 sub-
Saharan African countries during 2000–2018,
Yaya [17] confirmed that economic vulnerability
increases the volatility of a country’s economic
growth. However, countries with high productive
capacities showed a greater ability to reduce the
negative impact of economic vulnerability on
their growth stability.

Productive capacities can enhance service ex-
port sophistication in developing countries by
providing the foundational and advanced ele-
ments necessary for firms to compete globally
on quality. First, productive capacities encompass
human capital, which is arguably one of the most
critical components for the service sector [22].
A well-educated and highly skilled workforce
with specialized training in business and tech-
nology delivers sophisticated, high-value services
to stakeholders. These include information tech-
nology, finance, and engineering, which enable a
country to become more valuable. Second, good
institutions provide the essential framework of
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trust and reliability. It consists of a stable legal
system, transparent business regulations, and ef-
fective contract enforcement, which significantly
reduces risks for foreign clients and builds a
reputation for reliability. Third, beyond human
and institutional factors, physical infrastructure,
such as modern telecommunications and reliable
energy grids, provides the logistical backbone
for service delivery [10]. High-speed internet is
particularly vital for digital services, allowing
firms to connect with clients worldwide instantly.
Finally, access to and effective use of advanced
technology, from specialized software to digital
platforms, enables firms to enhance efficiency,
innovate their offerings, and scale their opera-
tions [23]. By developing these interconnected
components of productive capacities, developing
nations can strategically move up the value chain.
They can transition from exporting basic, low-
skill services like data entry to more complex and
profitable services like consulting, architectural
design, or medical tourism. While existing re-
search has highlighted the benefits of productive
capacities, it has yet to explore their connection
to the sophistication of service exports. Thus, this
study addresses that gap by examining the rela-
tionship in a sample of 103 developing countries
from 2005 to 2022.

III. RESEARCH METHODS

A. Model specification

For empirical analysis, this study applied a
panel fixed-effects regression based on Model
(1):

where i identifies each country, and t indicates
each year. γi reflects country-level fixed effects,
Ωt corresponds to annual dummy variables, and
εi,t denotes the error term. The dependent vari-
able, normalized_EXPYi,t , represents the service
export sophistication of country i in year t.
The specific methodology for this measure is
based on the approach outlined by Hausmann

et al. [9], which is originally designed to cal-
culate the sophistication of merchandise exports
as Equation 2:

where ‘EXPYi’ represents country i′s export
sophistication. xik captures country i′s export
value of product k. Xi measures the total export
value of country i. PRODYk indicates the com-
plexity of product k, which can be determined
by Equation (3):

where Yi is the real gross domestic product
(GDP) per capita of country i.

While the methodology from Hausmann et al.
[9] is a popular approach to measure service
export sophistication [18, 24, 25], researchers
have raised concerns. Yao [26] argued that the
index is sensitive to a country’s economic size,
which can lead to larger countries appearing more
sophisticated than they truly are. To address this,
Yao [26] recommended using the logarithm of
income instead of the raw income value when
constructing the PRODY index. Moreover, to
minimize the impact of outliers, this study nor-
malized the PRODY value using Equation (4)
provided by Nguyen et al. [7] as follows:

where ‘minPRODY ’ and ‘maxPRODY ’ repre-
sent the smallest and largest PRODY values found
across the entire dataset.

Therefore, this study employed Equation
(5) to measure the sophistication of coun-
try i’s service exports in year t (denoted by
‘normalized_EXPYi,t’):

where ‘normalized_PRODYkt’ was calculated
based on Equation (4) and PRODY was proxied
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as Equation (6):

with k representing the service sector. xikt
shows the export value of the service sector k by
country i in year t. Xit measures the total service
export value of country i in year t. Yit captures
the real GDP per capita of country i in year t.

This study also used the following measure of
service export sophistication without normaliza-
tion of PRODY for a robustness check, presented
in Equation 7:

where ‘PRODYkt’ is calculated based on
Equation (6).

Service trade data were downloaded from the
WTO-OECD Balanced Trade in Service Dataset
[27], which covers over 200 reporters with infor-
mation for 12 service sectors since 2005. These
sectors were classified according to the sixth
edition of the IMF Balance of Payments and In-
ternational Investment Position Manual (BPM6)
[28].

The key independent variable, lnPCIi,t is the
natural logarithm of the PCI of country i in
year t. In February 2021, the UNCTAD [29]
introduced a new PCI to measure a country’s
ability to produce goods and services. This index
is calculated as a geometric average of eight key
areas: ICT, structural change, natural capital, hu-
man capital, energy, transport, the private sector,
and institutions.

Building on existing research, this study also
considers several factors that moderate the im-
pact of productive capacities on service export
sophistication. First, aid for trade (denoted by
‘AfT’) can boost the service export sophistication
of recipient countries by addressing key supply-
side and infrastructural deficiencies [7]. By fund-
ing investments in crucial physical infrastructure
such as advanced telecommunications and trans-
port networks, AfT directly enables the efficient
and reliable delivery of services. Additionally, it

provides vital technical assistance and capacity-
building programs, helping domestic firms adopt
international standards and improving the sophis-
tication of their outputs. Therefore, this study
uses the logarithm of AfT’s gross disbursements
as a variable to assess the quality of service
exports. Data for AfT, in constant prices 2022,
million US dollars, are taken from the credit
reporting system of the OECD statistical database
[30].

Second, trade openness (shortened to ‘open-
ness’) can foster service export sophistication by
promoting technology diffusion, enhancing cap-
ital efficiency, and boosting global value chain
integration [31, 32]. According to Idris et al.
[30] and Salik et al. [31], trade openness was
measured by the proportion of total exports and
imports in GDP. Data for imports, exports, and
GDP are taken from the World Development
Indicators of the World Bank [33].

Third, foreign direct investment (represented
as ‘FDI’) serves as a channel for transferring
advanced technologies and managerial skills, en-
hancing human capital, and integrating domestic
firms into global production networks [34, 35].
Hence, it is expected to play a crucial role in
promoting the sophistication of service export.
This study includes the natural logarithm of
FDI inflows relative to GDP as an explanatory
variable, with data obtained from the UNCTAD
database [36].

Fourth, external shocks (denoted by ‘shock’),
capturing external economic and financial
shocks, may hinder countries’ service export
sophistication by reducing access to essential
inputs, decreasing firm investment, and a loss of
skilled labor [37, 38]. Economic shocks, such
as a recession in a major trading partner, can
drastically cut demand for a country’s services,
forcing firms to lower prices and potentially
reduce quality to stay competitive. Similarly,
financial shocks could limit a firm’s access to
capital, making it difficult to invest in advanced
technology, training, or marketing needed to
maintain high-quality service standards. This
study applied the approach of Nguyen [39] to
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measure the extent of external economic and
financial shocks as in Equation (8):

where ERP is calculated using the following
Equation (9):

∆Ei,t and ∆RESi,t represent the difference in
the normal effective exchange rate (measured by
local currency units per USD) of country i and
the difference in the size of foreign reserves
(in current US$) of country i between year t
and year t−1. Ei,t−1 and RESi,t−1 are the normal
effective exchange rate of country i and the size
of foreign reserves (in current US dollar) of
country i in year t−1. wE,i and wRES,i reflect
country-specific weights and are computed as fol-
lows: wE,i = σRES,i/(σRES,i +σE,i) and wRES,i =
σE,i/(σRES,i + σE,i) with σRES,i and σE,i being
the standard deviations of ∆RESi,t/RESi,t−1 and
∆Ei,t/Ei,t−1 over the entire period 2005–2022.

Based on the availability of data, the final
sample is an unbalanced panel dataset with 103
developing countries from 2005 to 2022. The
descriptive statistics are provided in Table 1.

B. Model validation tests

To identify the most appropriate estimation
technique, this study employed several diagnostic
evaluations. First, the Breusch-Pagan Lagrange
multiplier test was performed to choose between
the pooled ordinary least squares and the random
effects model. The outcome is reported in Table
2 with a p-value lower than 0.01, suggesting the
rejection of the null hypothesis H0. This result
indicates that the random effects specification
provides a better fit for the data than the pooled
ordinary least squares.

Next, this study conducted the Hausman test
to compare the suitability of the random effects
and fixed effects estimators. The result presented
in Table 3 reveals a p-value of less than 0.01,
leading to the rejection of the null hypothesis H0

and confirming that the fixed effects model is
more suitable than the random effects model.

This study further employed the Variance In-
flation Factor (VIF) test to assess the presence of
multicollinearity among the explanatory variables
in the panel dataset and reports the results in
Table 4. As shown in Table 4, all control variables
exhibit VIF values lower than 10, implying that
the estimated model does not suffer from serious
multicollinearity issues.

IV. EMPIRICAL RESULTS AND
DISCUSSIONS

A. Trends of the productive capacities index and
service export sophistication

Figure 1 depicts trends of PCI and service ex-
port sophistication across 103 developing coun-
tries between 2005 and 2022. The data is pre-
sented visually with a bar chart on the right for
productive capacities and a line chart on the left
for service export sophistication, allowing for a
direct comparison of their respective trends.

The analysis of production capacities reveals
a general upward trend with incoherent fluctu-
ations. The average PCI for these developing
nations shows a steady increase, rising from
approximately 35.54 in 2005 to a peak of 42.07 in
2018. This sustained growth indicates significant
progress in building the foundational elements for
economic output, such as infrastructure, technol-
ogy, and human capital. However, this trajectory
was suddenly halted by the COVID-19 pandemic.
It causes a severe and significant reduction in
the productive capabilities of these countries.
Following this downturn, a period of gradual
recovery has been observed in the following years
as a result of the great efforts by these nations
to rebuild and restore their economies. The data
on service export sophistication demonstrates a
positive, long-term growth trend, reflecting an
increasing ability of developing countries to offer
more sophisticated services to the international
market. This growth, however, has been highly
vulnerable to major global economic shocks such
as the 2008–2009 global financial crisis and the
COVID-19 pandemic.
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Table 1: Descriptive statistics of variables in the study

Source: Authors’ elaboration

Table 2: Breusch and Pagan Lagrangian
multiplier test

Source: Authors’ calculation
using Stata 14 software

Table 3: Hausman test

Source: Authors’ calculation
using Stata 14 software

Table 4: Multicollinearity test

Source: Authors’ calculation
using Stata 14 software

Fig. 1: Trends of productive capacities and
service export quality across 103 developing

countries, 2005–2022

Source: Authors’ calculation [42, 27]

B. Regression results and discussions

First, this study examined the impact of pro-
ductive capacities on service export sophistica-
tion by applying the fixed effects regressions
to Model (1). Column (1) of Table 5 presents
the results with the dependent variable measured
by ‘normalized_EXPY’. For robustness check,
‘normalized_EXPY’ in Model (1) is replaced
by ‘EXPY’ and display the results in Column
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(2) of Table 5. The key independent variable is
the natural logarithm of the productive capacities
index (denoted by ‘PCI’).

According to Table 5, the estimated coeffi-
cients for ‘PCI’ are consistently positive and
statistically significant across all columns. This
outcome suggests that a country’s productive
capacities have a direct and positive impact on
the sophistication of its service exports. This
finding is consistent with the research of Avenyo
et al. [12], who discovered that production ca-
pabilities are crucial for a firm’s export success.
Furthermore, this study contributes to the existing
literature by identifying another driver of export
sophistication and complementing the previous
works [7, 18, 20, 21].

Regarding the control variables, this study
demonstrates that ‘AfT’, ‘openness’, and ‘FDI’
have positive and significant effects on service
export sophistication. This result suggests that
policies promoting international development as-
sistance, trade liberalization, and foreign invest-
ment contribute to a more sophisticated service
export sector. Conversely, although the coeffi-
cient of the ‘shock’ variable is negative, its
statistical insignificance implies that external and
financial shocks do not exert a systematic in-
fluence on the sophistication of service exports,
possibly reflecting the cross-country heterogene-
ity in shock exposure. For example, the results
align with Nguyen et al. [7], who found that
AfT enhances the quality of service exports in
a sample of 135 recipient countries from 2005 to
2022. Hu et al. [43] documented that trade facili-
tation significantly enhances export technological
sophistication in European transition economies.
Bin et al. [44] provided evidence that Chinese
export sophistication increases with greater in-
volvement of OECD-owned and foreign-invested
enterprises.

To deeper understand the impact of productive
capacities on service export sophistication, this
study replaces ‘PCI’ variable in Model (1) with
its components, including structural change (de-
noted by ‘StructuralChange’), energy (denoted by
‘Energy’), human capital (denoted by ‘Human-
capital’), institutions (denoted by ‘Institutions’),
natural capital (denoted by ‘Naturalcapital’), ICT
(denoted by ‘ICT’), transport (denoted by ‘Trans-
port’), and private sector (denoted by ‘Privatesec-
tor’). Table 6 consists of two panels presenting
the regression results. Panel A reports the esti-
mates using ‘normalized_EXPY’ as the depen-
dent variable, while Panel B displays the results
with ‘EXPY’ as the dependent variable. Column
(1)–Column (8) show the outcomes for individ-
ual components of the PCI. For robustness, all
eight PCI components are jointly included in a
single regression, and the corresponding results
are reported in Column (9).

The research findings reveal heteroskedasticity
in the influence of components of productive ca-
pacities on the sophistication of service exports.
Among the eight components of the PCI, human
capital, natural capital, ICT, and transport exert
the most significant influence on service export
sophistication, while other components, including
structural change, institutions, energy, and private
sector development, do not exhibit statistically
significant effects. According to the UNCTAD
[10], human capital refers to the knowledge, ed-
ucation, and skills of a country’s labor force that
enable the creation, adaptation, and application of
innovative ideas and technologies. The strongest
positive association between human capital and
service export sophistication suggests that skilled
and educated workers play a pivotal role in en-
hancing the complexity, innovation, and overall
quality of its service outputs. Highly trained
human resources not only possess the technical
expertise and skills necessary for creating and
delivering advanced services but also contribute
to continuous learning, adaptation, and techno-
logical upgrading within the sector. Sophisti-
cated service industries typically depend heavily
on human expertise and specialized knowledge,
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Table 5: Impact of productive capacities on service export quality (103 countries, 2005–2022)

Note: Robust standard errors are in parentheses; *, **, and *** reflect statistical significance
at the 10%, 5% and 1% level, respectively.

which enable firms to differentiate their offerings
and move up the global value chain. This result
supports the view of Wanigasekara et al. [22] and
Mishra et al. [45], who documented that human
capital is an essential element for the success of
the service sector.

The positive effect of natural capital on service
export sophistication aligns with the UNCTAD’s
view that natural capital can shape development
paths, influence structural transformation, and
support productive diversification [29]. Having
many natural resources often creates a need for
complex support services like logistics, engineer-
ing, environmental advice, energy planning, and
financial services. For example, a country with
lots of oil or minerals often develops strong
skills in areas like geological surveys, project
funding, and environmental tracking. These are
all services that require a high level of technical
skills. Moreover, revenues and rents from natural
capital can be reinvested in education, training,
and research and development, which are the
foundations for service sector upgrading.

The positive and significant coefficient of the
‘ICT’ variable highlights the crucial role of
digital connectivity in boosting service export
sophistication. ICT capacity reflects how widely

communication technologies are available and
integrated among the population [29]. This ca-
pacity covers indicators such as fixed and mo-
bile phone usage, internet connectivity, and the
security of servers. Greater ICT capacity facili-
tates communication, information exchange, and
coordination, which are essential for delivering
modern, knowledge-intensive services. Enhanced
digital infrastructure allows service providers to
participate in global value chains, reduce transac-
tion costs, and access international markets more
efficiently. The result of this study is consistent
with Asongu et al. [46], who demonstrate that
expanding ICT access, particularly through wider
use of mobile phones and the internet, can boost
value added in the service sectors of Sub-Saharan
African countries. Similarly, Atasoy [47] demon-
strated that higher levels of digitalization, partic-
ularly greater internet user penetration, signifi-
cantly enhance countries’ export sophistication.

Similarly, the positively significant coefficient
of transport capacity indicates the importance
of physical infrastructure in supporting complex
service activities. Particularly, transport capacity
captures a country’s ability to move people and
goods efficiently through its road, railway, and
air networks [10]. When a country has strong
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roads, railways, and air networks, business travel
becomes smoother, allowing service providers to
meet clients, explore markets, and deliver special-
ized support in person when needed. Better con-
nectivity reduces delays and trade costs, making
it easier for firms to coordinate complex activities
across borders. These improvements help service
providers meet higher quality standards, integrate
more deeply into global value chains, and expand
into knowledge-intensive areas, ultimately raising
the overall sophistication of the services they
export. The study’s outcome complements the
findings of Kamguia et al. [48], who documented
that better transport infrastructure fosters greater
export sophistication in the African countries.

In contrast, other PCI components, namely
energy, institutions, private sector development,
and structural change, do not show statistically
significant relationships with service export so-
phistication in this study. Although energy ca-
pacity may contribute to overall economic effi-
ciency, service sectors are generally less energy-
intensive than manufacturing. Thus, variation in
energy availability or sustainability may not nec-
essarily lead to measurable differences in service
export complexity. Similarly, while institutional
quality is essential for long-term development,
improvements in governance, regulatory quality,
or political stability may affect service exports
only indirectly or with substantial time lags. As
a result, their short-term impact is more diffi-
cult to identify. The private sector component,
which captures trade costs, credit access, and
contract enforcement, may also have a limited
direct association with service export upgrad-
ing because many sophisticated services depend
more heavily on knowledge, digital capabilities,
and skilled labor than on traditional measures of
business environment. Finally, the insignificant
relationship between structural change capacity
and service export sophistication suggests that the
overall transformation of the economy does not
fully reflect the conditions necessary for upgrad-
ing service exports. Structural change indicators
mainly reflect the shift to higher productivity
activities in manufacturing industries. Moreover,

structural change tends to be influenced by long-
term policy reforms, thus its impact on service
export sophistication may manifest only with a
significant lag.

V. CONCLUSION AND IMPLICATIONS

This study empirically examines how produc-
tive capacities in developing countries influence
the sophistication of their service exports. Uti-
lizing a methodology for measuring export com-
plexity developed by Hausmann et al. [9], this
research analyzes a panel dataset of 103 devel-
oping countries over 2005–2022. Furthermore,
the employment of fixed effects estimators re-
veals that productive capacities are critical drivers
in upgrading service export sophistication. The
most significant component of productive capac-
ities is human capital. Other elements, including
natural capital, ICT, and transport, also contribute
meaningfully to this improvement, though to a
slightly lesser extent.

Given the increasing role of service sectors in
driving trade and economic growth in developing
nations, the findings of this study provide sev-
eral important implications. First, policymakers
should prioritize long-term investment in hu-
man capital, particularly through education, train-
ing, and digital skill development, to strengthen
the knowledge base required for complex ser-
vices. Besides, governments must manage re-
source endowments strategically, using revenues
from extractive and agricultural sectors to fi-
nance service-sector innovation, environmental
management services, and knowledge-intensive
supporting industries. Last but not least, improve-
ments in ICT infrastructure and transport systems
are essential for enabling firms to access inter-
national markets, coordinate cross-border service
delivery, and meet the operational requirements
of sophisticated services.
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Table 6: Impact of productive capacities’ components on service export sophistication
(103 countries, 2005–2022)

Panel A: Results with ‘normalized_EXPY’ as the dependent variable

Note: Robust standard errors are in parentheses. *, **, and *** reflect statistical significance
at the 10%, 5% and 1% level, respectively.

Panel B: Results with ‘EXPY’ as the dependent variable

Note: Robust standard errors are in parentheses. *, **, and *** reflect statistical significance
at the 10%, 5% and 1% level, respectively.
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