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used an unbalanced panel dataset of 76 developing countries over the
period of 1970-2014. The empirical analysis is based on the feasible
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USS$ 1458.60), including those with a low level of export product upgrading.
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laws induces greater services export diversification. Finally, the analysis
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and services export diversification. The implementation of stronger
intellectual property laws spurs services export diversification in countries
with high degree of IPR protection, especially when IPR protection exceeds
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I. Introduction

Does the strengthening of intellectual property rights (IPRs) systems contribute to
enhancing services export diversification? The present study aims to address this
question, which, to the best of our knowledge, has received little attention in the
literature.

The importance of services exports for economic growth and development has
now been well established in the literature (e.g., Hoekman, 2017; Hoekman and
Shepherd, 2017; Kong ef al., 2021; Lanz and Maurer, 2015). Interestingly, a recent
study has provided empirical evidence that exporting a wide range of services items
across different services sectors (including both traditional and modern services'), as
well as exporting sophisticated services items, are strongly beneficial for economic
growth. This provides policymakers with new avenues for promoting economic
growth and development (e.g., Anand et al., 2012; Gnangnon, 2021a; Mishra ef al.,
2011; Stojkoski et al., 2016).

In the meantime, the process of global diffusion and the strengthening of
intellectual property rights (IPRs) systems that followed the entering into force of
the Trade-Related Aspects on Intellectual Property Rights (TRIPS) Agreement” on
January 1%, 1995, has led to a rich body of literature® on the economic effects of
changes in [PRs. The global transformation of IPR standards is underpinned by the
theoretical hypothesis that the strengthening of IPRs systems will provide incentives
to innovate and, in this way, to promote economic growth and development. In
reality, the effectiveness of IPRs in achieving higher economic growth and
development has been the subject of a much debate in both policy and academic
circles (e.g., Chang, 2001; Dinopoulos and Segerstrom, 2010; Eicher and Garcia-
Penalosa, 2008; Gould and Gruben, 1996; Hudson and Minea, 2013; Kim et al.,
2012; Lorenczik and Newiak, 2012).

Specifically, the effects of IPRs on international trade are ambiguous (e.g.,
Grossman and Helpman, 1990; Grossman and Lai, 2004; Helpman, 1993; Maskus
and Penubarti, 1995). In one study by Maskus and Penubarti (1995), for example,
IPR systems were found to have ambiguous effects on international trade. The
strengthening of IPRs can increase firms’ market power and encourage them to
engage in monopolistic behavior, thereby increasing prices and reducing sales. On
the other hand, stronger IPRs can provide incentives to export patentable goods to

""There is no clear distinction between traditional and modern services in the literature. For example,
Eichengreen and Gupta (2013a) consider that “traditional services” include trade and transport, tourism, financial
services and insurance, while “modern services” encompass communications, computer, information, and other
related services. According to Sahoo and Dash (2017), traditional services include transport and travel services,
while modern services encompass transportability and tradability, financial services, insurance, business processing
and software services.

>The TRIPS Agreement is one of the founding agreements of the World Trade Organization (WTO). It sets out the
minimum standards of intellectual protection to be provided by WTO members in the following fields: copyright and related
rights; trademarks, including service marks; geographical indications; industrial designs; patents, including the protection of new
varieties of plants; the layout-designs of integrated circuits; and undisclosed information, including trade secrets and test data.
Further information on the TRIPS Agreement can be found online at: https://www.wto.org/english/tratop_e/trips_e/trips_e.htm
and https://www.wto.org/english/tratop_e/trips_e/ta_docs_e/modules]_e.pdf

3See for example Dinopoulos and Segerstrom (2010), Eicher and Garcia-Pefialosa (2008), Hudson and Minea
(2013), Kim et al. (2012), or Panda et al. (2020). See also the literature reviews provided by Hassan et al. (2010),
Mrad (2017), and Park and Lippoldt (2008).
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countries with stronger intellectual property protection, as the risk of imitation in
such countries is low. Building on models of dynamic general equilibrium with two
regions (‘north’ and ‘south’), where the north innovates and the south imitates
technologies invented in the north, Helpman (1993) posited four channels through
which IPRs can influence trade between countries: terms of trade, inter-regional
allocations of manufacturing, product availability, and research and development
(R&D) investment patterns. In addition to the empirical literature on the effects of
IPRs on international trade, including on export and import flows*, other works have
investigated the effect of IPRs on certain aspects of export product upgrading,
including export product diversification and export product quality improvement
(e.g., Campi and Dueitias, 2016; Dong et al., 2022; Glass and Wu, 2007; Gnangnon
and Moser, 2014; Liu ef al., 2021; Ndubuisi and Foster-McGregor, 2018; Song et al.,
2021). However, we are not aware of a study that has investigated the relationship
between changes in IPRs and services export diversification.

The General Agreement on Trade in Services® (GATS) has provided no specific
definition of “a service” but has defined four different modes of services trade (see
Article I:2 of the GATYS) in light of the intangible nature of many services products.
These are the cross-border supply of services (mode 1), consumption abroad (mode
2), the commercial presence (mode 3), and the presence of natural persons (mode 4).

The link between IPRs and innovation in the goods sector has been the subject of
important research (e.g., Chen and Puttitanun, 2005; Naghavi and Strozzi, 2015;
Sweet and Maggio, 2015). Innovation is important and prevalent in both the goods
and services sectors (e.g., Peters, 2009; Zahler et al., 2014). Therefore, one could
question the relevance of protecting innovation in the services sector, as has been the
case in the goods sector. In this regard, research such as that by Maskus (2008) has
emphasized the need for IPR protection in sectors such as information technology,
the internet, digital entertainment, and financial services, as these sectors have
engaged in significant innovation. However, to the best of our knowledge,
researchers have not investigated whether IPR protection stimulates the
diversification of services export items.

The present paper aims to fill this void in the literature by building on recent
works® on the macroeconomic determinants of services export diversification in an
effort to examine the effects of strengthening IPR protection on services export
diversification. We argue that stronger IPRs would affect services export
diversification through the corresponding effects on innovation.

The empirical exercise here uses the two-step system generalized method of
moments (GMM) estimator, with empirical support for the hypothesis that the
betterment of enforced IPRs contributes significantly to enhancing services export
diversification, in particular when enforced IPR protection reaches relatively high
levels. Additionally, the strengthening of IPR protection induces greater services
export diversification, and this effect is greater in advanced countries than in
relatively less advanced economies.

4See for example Branstetter et al. (2011), Delgado et al. (2013), Falvey et al. (2009), Ivus and Park (2019),
Panda et al. (2020), and Yang and Maskus (2009).

5See online at: https://www.wto.org/english/docs_e/legal e/26-gats.pdf

SThese studies include Anand et al. (2012), Eichengreen and Gupta (2013a), Gnangnon (2020a; 2020b; 2021b;
2021¢; 2021d; 2021¢; 2021f), and Sahoo and Dash (2017).
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In the remaining part of the analysis, Section II provides a theoretical explanation
underpinning the effect of IPRs on services export diversification. Section III presents
the empirical strategy, and section IV interprets empirical outcomes. Section V
concludes the paper.

II. Theoretical considerations

This paper postulates that the implementation of stronger intellectual property
laws would affect services export diversification through a positive innovation
effect. The initial discussion focuses on the issue of innovation in the services sector
(Section II. A), after which the paper explores how IPR protection could affect
services export diversification through the innovation channel (Section II. B).

A. On the importance of innovation in the services sector

While the prevalence of innovation in the goods (including manufacturing) sector
and the link between IPRs and innovation in the goods sector are well documented
in the literature,” innovation in the services sector (and the effect of IPRs on
innovation in this sector) has received less attention (e.g., Love and Mansury, 2007,
Pires et al., 2008; Zahler et al., 2014).

Love and Mansury (2007) documented how new services introduced via
innovation occur through external linkages, particularly with customers, suppliers,
and strategic alliances, as well as through both the presence of a highly qualified
workforce and an unqualified workforce. Pires et al. (2008) used firm-level data to
compare innovative activities in the various manufacturing and services sectors in
Portugal, showing statistically that service firms do not underperform manufacturing
firms in terms of innovation. Additionally, the highest performing service sectors
(e.g., financial services) are as innovative as the highest performing manufacturing
sectors (high-technology manufacturing). Zahler et al. (2014) used firm-level data
on the manufacturing and services sector for Chile to compare manufacturing and
tradable services from a joint trade and innovation perspective. Their analysis has
revealed interesting findings, showing that manufacturing firms tend to have a much
higher propensity to export than services firms but that services firms that do export
are not necessarily much larger than non-exporters. While exporters tend to be more
skill-intensive than non-exporters, the export skills premium in the services sector is
greater than that in the manufacturing sector. While services firms are as innovative
as manufacturing firms in terms of both the inputs and outputs of innovative
activities (this is in line with the findings by Pires et al., 2008), services firms tend
to rely relatively more on non-technological forms of innovation than manufacturing
firms. Non-technological forms of innovation include innovations in product design
and organizational management in production, the work environment, or the
management structure of the firm, while ‘technological’ innovation refers to the
introduction of new products or processes in the market, and expenditures related to

’See for example, Akiyama and Furukawa (2009), Briiggemann et al. (2016), Chen and Puttitanun (2005),
Naghavi and Strozzi (2015), Papageorgiadis and Sharma (2016), and Sweet and Maggio (2015).
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R&D, physical equipment acquisitions and training related to these factors (see
Zahler et al., 2014, p.954). On another note, in both the manufacturing and services
sectors, exporters exhibit higher innovation performance than non-exporters, and
within each group of exporters and non-exporters, services firms have a higher
propensity to innovate than manufacturing firms.

Using data from German manufacturing and service firms, Peters (2009) indicated
the presence of path-dependence in innovation, both in the manufacturing and
services sector, as past innovation experience positively drives current innovation in
both manufacturing and service sector firms. Nevertheless, persistence is less
prevalent and state-dependent effects are less pronounced in the services sector than
in the manufacturing sector. The author has concluded that the implications of the
presence of state dependence in innovation behavior are that innovation-stimulating
policy programs open up potential long-lasting effects.

A relatively nascent strand of the literature has emphasized the link between IPRs
and services innovation. For example, Miles et al. (2000) underlined the fact that
many service firms do not patent, as the patent system often deals with more tangible
innovations. Noting that the intangible nature of many service innovations creates
challenges for IPRs systems, they discussed the management of knowledge,
innovation, and intellectual property in knowledge-intensive business services.
Maskus (2008) explored the different interrelationships between innovation in
service industries and the need for IPR protection, concluding that IPRs are of
increasing importance in sectors such as information technology, the internet, digital
entertainment, and financial services, as these sectors have brought forth significant
innovations. He also noted that IPR protection would be relevant in other services
sectors that have not made much use of [PRs but where innovations were emerging.
Bader (2008) stressed the importance of IPR protection for service innovations in
the financial services industry sector (the case of the reinsurance company Swiss was
studied). Battisti et al. (2014) used the Eurostat Fourth Community Innovation
Survey (CIS4) dataset on 17 service sectors across 18 countries, finding that radical
innovations are concentrated in the knowledge-intensive research and development
sectors. Interestingly, across all sectors, [PRs tend to be used by leading innovators
to protect their ideas and by service innovators to engage in international sales. Using
Japanese firm-level data, Morikawa (2014) found that while service firms have
shown fewer product innovations than manufacturing firms, the productivity of
innovative service firms is very high. At the same time, services firms tend not to
hold many patents (see also Miles et al., 2000), although their holding of trade secrets
is similar to that by manufacturing firms. In addition, patents and trade secrets
influence in the same way product innovations in both the manufacturing and the
service sectors, while trade secrets affect process innovations only for manufacturing
firms.

The relatively brief literature review provided in this section shows that stronger
intellectual property laws for services products can promote innovation and the
development of services exports while also enhancing services export
diversification. However, in the absence of data on indicators of services innovation
at the aggregate (macroeconomic) level, we postulate that regardless of the possible
effect of strengthening IPRs on services export diversification through the services
innovation channel, improved IPRs can affect services export diversification through
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export product upgrades, such as export product diversification, export product quality
improvements and greater economic complexity® (i.e., the export of sophisticated
products).

B. How could IPRs affect services export diversification
through the export product upgrading avenue?

In this section, we describe how IPR strengthening could affect services export
diversification through the channel of export product upgrading. First, this involves
an examination of the theoretical literature exploring how IPR strengthening affects
export product upgrading. Second, we discuss how export product upgrading aftects
services export diversification.

Some works have considered how IPRs affect export product upgrading (e.g.,
Campi and Dueiias, 2016; Dong et al., 2022; Glass and Wu, 2007; Gnangnon and
Moser, 2014; Liu et al., 2021; Ndubuisi and Foster-McGregor, 2018; Song et al.,
2021). Glass and Wu (2007) developed a model where northern firms innovate to
improve the quality of existing products and may, later, shift production to the south
by engaging in foreign direct investment, with southern firms then possibly imitating
the products of multinationals. They showed empirically that stronger intellectual
property laws can reduce imitation and shift innovation away from improvements in
existing products toward the development of new products. Gnangnon and Moser
(2014) documented empirically that legal protections for minor and adaptive
inventions encourage the diversification of export products in both developed and
developing countries. Campi and Duefias (2016) found (for the agricultural sector)
that the strengthening of IPRs has, infer alia, exerted a negative effect on the
intensive margin of agricultural trade and a positive impact on the extensive margin
of agricultural trade. Ndubuisi and Foster-McGregor (2018) established empirically
that stronger intellectual property laws promote exports at extensive margins. Dong
et al. (2022) used firm-product level data from Chinese exporters and city-level data
on IPR protection to test empirically the effect of IPRs on export product quality.
This effect was expected to materialize through strengthened R&D inputs, new
product development, and mitigated financial constraints. The authors showed that
the betterment of de facto IPRs contributes to enhancing the upgrade of export
product quality, although this effect varies across geographic regions (it is not
statistically significant for certain regions). Song et al. (2021) investigated the effect
of domestic and foreign intellectual property rights (IPR) protection on quality
upgrading using firm-level data from China. They postulated that the effect of IPR
protection on firms’ export quality depends on whether the innovation-induced effect
- which promotes export product quality upgrading - dominates the threshold
induced effects, which inhibit quality upgrading. Their empirical analysis revealed
that the innovation channel dominates the threshold effects channel, as both domestic
and foreign IPR protection positively influence export quality upgrading. Liu et al.
(2021) found that the effects of patent protection on export quality upgrading depend

8The concept of “economic complexity” provides an indication of the information about the amount of
“productive knowledge” (i.e., the technical know-how/the set of capabilities) embedded in the productive structure
(and hence export structure of a country) (e.g., Hidalgo and Hausmann, 2009; Hausmann et al., 2013; Mishra et al.,
2020).
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on the technological stage of the country in question. Specifically, patent protection
helps to improve export product quality if an economy’s product quality is
sufficiently close to the world frontier level. On another note, in a recent study Sweet
and Maggio (2015) documented why a country’s level of economic complexity is a
better proxy of its level of innovation than traditional indicators such as the number
of patents granted or disbursements on research and development (R&D) - used to
measure the level of innovation in a country. Sweet and Maggio (2015) demonstrated
empirically that strengthening IPR systems generates a greater level of economic
complexity, which genuinely reflects a country’s level of innovative inputs.

This short literature review conveys the message that strengthening IPR protection
is likely to induce greater export product diversification and/or greater improvements
of export product quality, as well as a higher degree of economic complexity.

On the other hand, the strengthening of IPR protection is associated with greater
export product upgrading. First, as services are strongly embedded in manufactured
exports (e.g., Ceglowski, 2006; Jiang and Zhang, 2021; Kimura and Lee, 2006;
Lodefalk, 2014; Su et al., 2021), we can expect that the export of manufacturing
products, including those that are more sophisticated,” would reflect higher services
production by, for instance, through the introduction of new services during the
manufacturing production process. This expansion of services production can be
associated with the diversification of services exports at intensive margins (i.e., an
increase in the number of existing service items exported) or with the diversification
of services exports at extensive margins (i.e., the introduction of new service export
products).

Second, in a recent paper, Gnangnon (2022) provided empirical evidence that
greater economic complexity (as a measure of innovation input) is positively
associated with services export diversification. The paper builds on the theoretical
argument that countries that export increasingly complex products would likely
experience higher penetration in international markets for goods and develop a
network in such a market that could, in turn, be used to export a wide range of
services items. This argument is drawn from the “network effect” hypothesis
developed by Eichengreen and Gupta (2013b), which holds that a country with a
high penetration rate in goods markets would likely use the networks established in
these markets to export and eventually diversify its services export items.
Eichengreen and Gupta (2013b) and Sahoo and Dash (2014) provided empirical
support for this hypothesis. Building on the same arguments, Gnangnon and
Priyadarshi (2016) reported that greater export product diversification is associated
with a rise in commercial services exports by least developed countries. Gnangnon
(2020a) and others have reported that the diversification of export products fosters
the diversification of services exports, and Gnangnon (2021b) demonstrated
empirically that a higher manufactured export share in total exports induces greater
services export diversification. Taking a cue from the findings of work by Gnangnon
(2021a), it can be expected that innovation would enhance services export
diversification through its positive impact on export product diversification,
especially considering that Chen (2013) established that innovation (as measured by
patent counts) fosters export product diversification both at extensive margins (i.e.,

“Exports of sophisticated manufacturing products can be associated with greater economic complexity.
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by increasing the number of products exported from a country) and at intensive
margins (i.e., by increasing the export value of each product from a country). As
export product diversification exerts a positive effect on services export
diversification (e.g., Gnangnon, 2020a), one can expect that innovation would
promote services export diversification through its positive impact on export product
diversification.

In a nutshell, while greater IPRs!? protection encourages export product upgrading,
greater export product upgrading enhances services export diversification. We
therefore expect that improving IPRs would contribute to fostering services export
diversification through its effect of greater export product upgrading, i.e., greater
export product diversification, export product quality improvements and greater
economic complexity. Furthermore, given that the strengthening of IPR protection
increases with the development level (e.g., Auriol et al., 2023; Chu et al., 2014;
Hudson and Minea, 2013; Kim et al., 2012; Parello, 2008), one can expect that the
positive effect of IPR protection on services export diversification would be greater
in countries with higher development levels.

Against this backdrop, we postulate the following three hypotheses:

Hypothesis 1: The betterment of IPRs will foster the diversification of services
exports.

Hypothesis 2: The positive effect of the betterment of IPRs on services export
diversification will be greater in countries with higher development
levels.

Hypothesis 3: The positive effect of the betterment of IPRs on services export
diversification will be greater with a higher degree of export product
upgrading, including a greater level of export product diversification,
a better quality of export products, and a greater level of economic
complexity.

The next section will test these hypotheses empirically.

II1. Empirical strategy

This section initially presents the baseline model specification used to test the effect
of IPR protection on services export diversification empirically (Section III. A). Next,
we conduct a data analysis of key variables of interest, in particular the indicators of
enforced IPR protection and services export diversification (Section III. B). Third, we
present the econometric approach used in the analysis (Section III. C).

19As indicated later in the analysis, patent protection is based on patentee rights, which covers the duration of
patent protection relative to the international standard, subject matter that is patentable (or not unpatentable),
participation in international intellectual property rights agreements, the enforcement mechanisms available, and
how limited (or less restricted) the patenting exceptions are (such as any requirement to practice the invention or
license the patents to third parties) (see Park, 2008).
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A. Model specifications

To examine the effect of IPR protection on services export diversification, we
build on the recent works on the macroeconomic determinants of services export
diversification or the services export structure (e.g., Anand et al., 2012; Eichengreen
and Gupta, 2013a; Gnangnon, 2020a; 2020b; Gnangnon, 2021b; 2021c; 2021d;
2021e; 2021f; Gnangnon, 2022; Sahoo and Dash, 2017). Specifically, the baseline
specification includes the variable of interest “PRIE” along with its squared term, as
well as a set of control variables derived essentially from the previous works cited
above. These control variables are the real per capita income, denoted as “GDPC”
(representing a proxy for the development level of a country); inward foreign direct
investment denoted as “FDI;” financial development (“FINDEV™); the level of
human capital accumulated (“HUM?”); the degree of trade openness (“OPEN”); a
proxy for the institutional quality, measured according to the degree of
democratization in a country (“POLITY?2"); and the population size (“POP”).

For the sake of brevity, we do not present here a discussion on the theoretical
effects of control variables to be used in the baseline model on services export
diversification. We refer readers to work by Gnangnon (2020a; 2020b), Gnangnon
(2021b; 2021c; 2021d; 2021e; 2021f) and Gnangnon (2022) for a detailed and
theoretical discussion of the effects of each these variables on services export
diversification.

We consider the following baseline model:

SEC, = B, + BPRIE, + §,Log(GDPC), + S,HUM, + B,TRPOL, +
@) B,FINDEV, + B,RENT, + 5,POLITY 2, + B,FDI, + g,Log(POP), + ,

H+ A+ o

where the subscript 7 represents the country and ¢ stands for the time-period. On the
basis of available data, we construct an unbalanced panel dataset of 76 developing
countries over the period from 1970 to 2014. The dependent variable “SED” is the
Theil index of services export diversification. It is obtained by taking the opposite
value of the indicator of the services export concentration (denoted “SEC”)
calculated using the following formula (see for example, Agosin ef al., 2012; Cadot

1
et al., 2011): sec :12 :lﬁm(ﬁj , where u=r > X%, n represents the total
n < u

number of the (services) export lines (k)n= Z::lk; and x, denotes the amount of

services exports associated with the services line “k”. Values of the index “SEC”
range from O to 100, with higher values of this index reflecting greater services
export concentration and lower values indicating greater services export
diversification. Thus, our indicator of services export diversification is computed as
follows: SED, =100 SEC, , where the subscripts 7 and ¢ stand respectively for the

given country and given sub-period. Its values also range from 0 to 100, with higher
values of the index indicating greater services export diversification and lower values
reflecting a tendency for a greater services export concentration. Data pertaining to
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the indicator “SED” cover the sub-periods of 1976-1980, 1981-1985, 1986-1990,
1991-1995, 1996-2000, 2001-2005, 2006-2010, and 2011-2014. The computation of
the services export diversification index was conducted by collecting data from a
database developed by the International Monetary Fund (IMF) (see Loungani ef al.,
2017) on eleven major sectors of services (categories of services). Disaggregated
data on services exports at the two-digit level are used, as this is the maximum digit
level of disaggregated data available on services export items. In particular, we relied
on eleven major sectors of services (categories of services) - at the one-digit level -
and used the disaggregated data on services exports for sub-sectors at the two-digit
level (see Table A1 for further details on the computation of these indices).

The main variable of interest in the analysis, which is “PRIE,” is a measure of the
effective patent protection, computed as the Index of Patent Protection (PRI) (see
Park, 2008) multiplied by the Index of Legal Enforcement Effectiveness, as extracted
from the Fraser Institute database. The Index of Patent Protection is based on
patentee rights and comprises five components. These include the duration of patent
protection relative to international standards, subject matter that is patentable (or not
unpatentable), participation in international intellectual property rights agreements,
the enforcement mechanisms available, and how limited (or less restricted) patenting
exceptions are (such as any requirement to practice the invention or license the
patents to third parties). Thus, the computed index “PRIE” accounts for the
enforcement of the legal patent provisions in practice and captures the scope of
effective IPR protection (see Hu and Png, 2012; Liu et al., 2021; Maskus and Yang,
2018). The values of this indicator vary from 0 to 5, with higher numbers reflecting
strong patent rights. As data on the indicator “PRI” is available only every five years,
data on the indicator “PRIE” is also available every five years. In the present
analysis, data on “PRIE” cover the sub-periods of 1975, 1980, 1985, 1990, 1995,
2000, 2005, and 2010.

The variable “HUM,” the index of human capital, represents the average years of
total schooling for the population aged between 15 and 64. It is extracted from the
Barro and Lee Dataset, updated in 2021 (Barro and Lee, 2013). Data on this variable
is available every five years (like the indicator “PRIE”) and covers the sub-periods
of 1975, 1980, 1985, 1990, 1995, 2000, 2005, and 2010 in the present analysis.

Data on all other regressors used in the analysis cover the sub-periods of 1971-
1975, 1976-1980, 1981-1985, 1986-1990, 1991-1995, 1996-2000, 2001-2005, and
2006-2010. The variable “GDPC” is the real per capita income (constant 2015 US$).
The variable “TRPOL” is an indicator of trade policy, measured here according to
the index of freedom to trade internationally. Higher values of this index indicate
greater freedom to trade internationally. The variable “FINDEV” is a proxy for
financial development and is measured according to the share (in percentage) of
domestic credit to the private sector by banks in GDP. The variable “POLITY2” is
an indicator of the level of democracy based on the competitiveness of political
participation, the openness and competitiveness of executive recruitment, and
constraints on the chief executive. Its values are between -10 and +10, with lower
values reflecting more autocratic regimes and greater values indicating more
democratic regimes. The variables “RENT,” “FDI,” and “POP” are respectively the
share (in percentage) of total natural resources rents in GDP (a proxy for a country’s
dependence on natural resources), the share (in percentage) of net FDI inflows in
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GDP, and the total population size.

The sources of all variables used in the analysis are provided in Table A1. Table
A2 reports the list of the 76 countries used in the analysis. Table A3 reports
descriptive statistics, including the standard statistics (mean, standard deviation,
maximum and minimum) as well as the within-country and between-country
variations of the variables used in the analysis. Table A4 lists countries on the basis
the ascending values of the variable “PRIE” over the last sub-period, i.e., 2010 for
this indicator (we explain later why we proceed in that way). This Appendix is also
used in the subsequent analysis.

p,to p, are parameters to be estimated. 4, refers to a country’s unobservable
time invariant characteristics that could affect services export diversification, and the
A, variables are time dummies for global shocks that hit simultaneously all
countries’ services export diversification paths. o, is a well-behaving error term.

The structure of the panel dataset allows us to consider the variables “GDPC,”
“HUM,” “TRPOL,” “FINDEV,” “RENT,” “POLITY2,” and “FDI” as exogenous, or
at least weakly exogenous. For example, model (1) allows us to examine the effect
of IPR protection and that of human capital, i.e., in year 1975, on the sub-period
1976-1980. Likewise, model (1) allows an estimation of the effects of the variables
“GDPC,” “TRPOL,” “FINDEV,” “RENT,” “POLITY2,” and “FDI” during, for
instance, the sub-period of 1971-1975, on services export diversification in the sub-
period 1976-1980. The same reasoning applies to all other sub-periods of the panel
data. It is important to note that the indicator of the population size is treated as ‘de
facto’ exogenous.

B. Data analysis

We provide in Figure 1 the development of the indicators of enforced IPR
protection (“PRIE”) and services export diversification (“SED”) over the full

90 1.4
80 1.2
70 n
60 o
A 50 0.8 5
ﬁ 40 0.6 A
30 0.4
20
10 0.2
0 0
o S o o
& @q?’ & % S '@S’ RS '»QN%
N ¥ & ¥ o)%’ N & Y
N N N N N O S D
Sub-Period

SED eeeeee PRIE

FIGURE 1. DEVELOPMENT OF THE INDICATORS OF INTELLECTUAL PROPERTY RIGHTS AND SERVICES
EXPORT DIVERSIFICATION OVER THE FULL SAMPLE

Source: Author.
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FIGURE 3. LINEAR CORRELATION PATTERN BETWEEN INTELLECTUAL PROPERTY RIGHTS AND REAL PER
CAPITA INCOME OVER THE FULL SAMPLE

Source: Author.

sample. Figure 2 shows the correlation pattern between these two indicators over the
full sample. Figure 3 presents the correlation pattern between real per capita income
and the indicator of services export diversification. This figure helps provide initial
insight into the correlation between services export diversification and a country’s
development level, as proxied by real per capita income.

We note from Figure 1 that the indicators “PRIE” and “SED” tend to move in
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opposite directions. The index of IPR protection increased from 0.72 in 1975 to 1.33
in 2010, and the index “SED” decreased from 77.7 in 1976-1980 to 29.5 in 2011-
2015. This suggests that while on average countries tended to strengthen their
enforced IPR protection, they also tended to diversify their services export items
less. Figure 2 shows a negative correlation between the two indicators. However, this
does not imply negative causality, as the latter would be determined by an
appropriate estimation of a model specification that links IPR protection to services
export diversification. Figure 3 shows a negative correlation pattern between real per
capita income and the indicator of services export diversification.

C. Econometric approach

We note from Table A2 that for all variables, except for the dependent variable
“SED,” the between-country variation of variables dominates the corresponding
within-country variation. For the variable “SED,” the between-country variation is
lower than the within-country variation. In this context, the use of the within fixed-
effects estimator to estimate model (1) would result in a loss of the efficiency of the
estimates, as this estimator disregards between-country variations of variables. The
feasible generalized least squares (FGLS) approach helps to address this concern, as
it allows one to obtain more efficient estimates than those generated by the within
fixed-effects estimator, especially in the presence of heteroskedasticity as well as
serial and cross-sectional correlations in the residuals (e.g., Bai et al., 2021; Zellner,
1962). The FGLS estimator is particularly useful when the variance-covariance
matrix of errors is unknown, as in such a case, the unknown matrix is estimated from
the sample (Verbeek, 2012). The coefficients obtained from the estimation of model
(1) or its variants by the FGLS approach represent the average effects, that is, the
long-run average effect of each regressor on services export diversification (see
Phillips and Moon, 1999). Many recent studies have used the FGLS approach in their
analyses in conjunction with a panel dataset similar to ours (e.g., Can and Gozgor,
2018; Gnangnon, 2020c; 2023a; Meinhard and Portrafke, 2012; Nguyen and Su,
2021).

Overall, we estimate model (1) using primarily the FGLS estimator. However, for
the sake of a proper comparison of estimates, we also present, only once, the results
stemming from the estimation of model (1) using the within fixed-effects estimator
(denoted “FE'"™).

The outcomes of the estimation of model (1) by means of the FE and FGLS
estimators are presented respectively in columns [1] and [2] of Table 1. These
outcomes help test hypothesis 1. Column [3] of the same Table allows for the testing
of hypothesis 2. It contains outcomes arising from the estimation of a variant of
model (1) that contains the interaction between real per capita income and the
indicator “PRIE.”

""When using this estimator, we correct the standard errors using the approach proposed by Driscoll and Kraay
(1998) that helps deal with heteroscedasticity, serial correlations, and contemporaneous cross-sectional dependence
in the residuals.
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TABLE |—EFFECT OF INTELLECTUAL PROPERTY RIGHTS ON SERVICES EXPORT DIVERSIFICATION
(EsTIMATORS: FEDK AND FGLS (WITH PANEL-SPECIFIC FIRST-ORDER AUTOCORRELATION))

FEDK FGLS
Variables SED SED SED
@ @ 3

PRIE 8.644%** 5.986%** -70.29%**
(2.854) (2.232) (7.862)

PRIE*Log(GDPC) 9.166***
(1.036)

Log(GDPC) 5.399 -5.959%** -14.16%**
(5.135) (1.289) (1.246)

HUM -3.471 3.033%%* 3.074%**
(2.460) (0.553) (0.497)

TRPOL -4.252%** -2.320%** -1.901***
(0.392) (0.520) (0.471)

FINDEV -0.224%** -0.119%** -0.152%**
(0.0427) (0.0331) (0.0278)

RENT 0.975%** 0.116 0.208%**
(0.338) (0.0909) (0.0834)

POLITY2 -1.009%** -0.754%** -0.476%**
(0.192) (0.172) (0.160)
FDI 0.450%* 0.379%* 0.0689
(0.222) (0.179) (0.0924)

Log(POP) -37.37%** 22, 171%** -2.570%**
(10.28) (0.617) (0.567)

Constant 665.1%%* 161.3%%* 232.3%%*
(188.2) (15.56) (15.62)

Observations - Countries 405 -176 405 -76 405 -76

F-statistic (P-value) 587.58 (0.0000)
Wald Chi2 Statistic (P-value) 1478.46 (0.0000) 1428.56 (0.0000)
Within R-squared 0.3934

Pseudo R-squared 0.6204 0.6457

Note: 1) *p-value<0.1, **p-value<0.05, ***p-value<0.01, Robust standard errors are in parenthesis; 2) Pseudo R2
is calculated as the correlation coefficient between the dependent variable and corresponding predicted values; 3)
Time dummies are included in the FGLS-based regressions.

The results in Table 2 allow for the testing of hypothesis 3. These outcomes were
obtained by estimating three different variants of model (1). Each of these variants
of model (1) includes an indicator of export product upgrading along with the
corresponding interaction with the indicator “PRIE.” The three export product
upgrading indicators are the overall export product diversification (denoted as
“EPD”), export product quality (denoted as “QUAL”) and economic complexity
(denoted as “ECOMP”). The indicator of overall export product diversification is
obtained by taking the opposite value of the indicator of the overall export product
concentration developed by the International Monetary Fund (IMF); it is computed
using the Theil index and following the definitions and methods used in Cadot et al.
(2011). The indicator “EPD” is the sum of the intensive and extensive components
of export product concentration. It encompasses both the extensive and intensive
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TABLE 2—EFFECT OF INTELLECTUAL PROPERTY RIGHTS ON SERVICES EXPORT DIVERSIFICATION
(ESTIMATOR: FGLS (WITH PANEL-SPECIFIC FIRST-ORDER AUTOCORRELATION))

67

Variables SED SED SED
@ @ 3
PRIE 35.03%** -51.10%** 3.764
(5.014) (4.787) (2.555)
PRIE*EPD 10.20%**
(1.352)
EPD -8.399%**
(1.528)
PRIE*QUAL 66.40%**
(6.310)
QUAL -19.01%**
(6.548)
PRIE*ECOMP 10.81%%*
(1.944)
ECOMP -8.639%**
(3.755)
Log(GDPC) -6.009%** -7.741%%* -5.580%**
(1.276) (1.154) (1.653)
HUM 3.170%** 3.155%** 2.888%**
(0.521) (0.461) (0.574)
TRPOL -2.073%** -2.044%** -2.220%**
(0.526) (0.491) (0.591)
FINDEV -0.120%** -0.194%** -0.178%**
(0.0324) (0.0307) (0.0345)
RENT 0.116 0.371%** 0.115
(0.107) (0.112) (0.102)
POLITY2 -0.745%** -0.612%** -0.354*
(0.168) (0.165) (0.203)
FDI 0.207 0.160 0.356
(0.210) (0.105) (0.385)
Log(POP) -2.513 % -1.913 % 2,751 %
(0.678) (0.494) (1.001)
Constant 140.4%%* 185.9%%* 170.8%%*
(19.35) (12.79) (27.07)
Observations - Countries 405 -76 394 -74 336 - 61
Wald Chi2 Statistic (P-value) 1899.42 (0.0000) 1145.18 (0.0000) 815.77 (0.0000)
Pseudo R-squared 0.6361 0.6679 0.6506

Note: 1) *p-value<0.1, **p-value<0.05, ***p-value<0.01, Robust standard errors are in parenthesis; 2) Pseudo R2
is calculated as the correlation coefficient between the dependent variable and the corresponding predicted values;

3) Time dummies are included in the FGLS-based regressions.

margins of concentration. Extensive export diversification reflects an increase in the
number of new export products or trading partners, while intensive export
diversification considers the shares of export volumes across active products or
trading partners. If we denote as “EPC” the IMF’s indicator of overall export product
concentration, its transformation to obtain the indicator “EPD” is then as follows:



68 KDI Journal of Economic Policy FEBRUARY 2024

EPD, = —EPC, , where the subscripts i and U stand respectively for the given country
and given sub-period. Higher values of the index “EPD” indicate greater overall
export product diversification, and lower values reflect a tendency for a greater
(overall) export product concentration.

The index of export product quality “QUAL” reflects the quality of existing
exported products. It has been calculated using bilateral trade values and quantities
at the SITC 4-digit level (see Henn et al., 2013; 2015). The calculation relies on an
estimation methodology which derives quality from unit values, whereby export
quality is measured according to the average quality (unit value) demanded in an
exporter’s present destination markets for any product. The trade dataset contains
information about trade prices, values and quantities as well as information
pertaining to preferential trade agreements and other gravity variables. Higher values
of this indicator indicate higher export product quality levels.

Finally, the indicator “ECOMP” measures the economic complexity index,
reflecting the diversity and sophistication of a country’s export structure. Hence, it
indicates the diversity and ubiquity of a country’s export structure. It is estimated
using data connecting countries to the products they export, applying the
methodology in described in Hidalgo and Hausmann (2009). Higher values of this
index reflect greater economic complexity.

IV. Interpretation of empirical results

The results in columns [1] and [2] of Table 1 show (with different magnitudes of
the coefficients) that at the 1% level, the strengthening of IPR!? protection promotes
services export diversification. These outcomes confirm hypothesis 1, suggesting
that the betterment of IPRs encourages services export diversification over the full
sample. With regard to the control variables, we note that the estimates in columns
[1] and [2] of the table are slightly different, both in terms of magnitude and
statistical significance. Focusing on outcomes obtained using our preferred
estimator, i.e., the FGLS estimator (see column [2]), we find that export product
diversification is positively driven by improvements in human capital, higher FDI
inflows, and a fall in the population size. Incidentally, countries tend to reduce their
degree of services export diversification as they enjoy higher per capita incomes (the
coefficient of the real per capita income is negative!® and significant at the 1% level).
Trade policy liberalization, financial development, and the improvement of

"Henceforth, we refer to “IPRs” as “enforced IPRs” given the way the indicator “PRIE” has been computed.

3The negative effect of real per capita income on services export diversification is consistent with the negative
correlation pattern observed in Figure 3 between real per capita income and the indicator of services export
diversification. Previous studies covered different samples and reported mixed evidence on the effect of real per
capita income on services export diversification, depending on the topic under analysis. For example, Gnangnon
(2021b; 2021c¢; 2022) found a positive effect of real per capita income on services export diversification when
examining respectively the effect of manufactured exports, aid for trade, and economic complexity on services
export diversification. However, Gnangnon (2020b) noted a positive effect of real per capita income on services
export diversification when studying the effect of poverty on services export diversification. Ultimately, the effect
of a country’s development level on services export diversification needs to be examined deeply in another study.
In the present study, the negative effect of the real per capita income on services export diversification may reflect
differentiated effects of the strengthening of IRP on services export diversification across countries in the full sample.
This is what we test later in the analysis.
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institutions (proxied by greater democratization) are associated with greater services
export concentration. These findings indicate, for example, that as countries
liberalize their trade regime or as access to credit provided by the banking sector
improves, firms tend to concentrate their services-related activities on a relatively
limited number of services export items. Finally, natural resource dependence exerts,
on average, no significant effect on services export diversification.

Turning to the outcomes reported in column [3] of Table 1, we find that the
coefficient of the variable “PRIE” is negative and significant at the 1% level,
while the interaction term related to the interaction variable “PRIE*Log(GDPC)”
is positive and significant at the 1% level. These outcomes suggest that on
average over the full sample, improved IPR protection induces greater services
export diversification in countries whose real per capita income exceeds US$ 2140
[= exponential(70.29/9.166)]. Countries whose real per capita incomes are lower
than US$ 2140, experience greater services export concentration. In other words,
these findings indicate that for less developed countries, including least developed
countries (LDCs) (i.e., countries whose real per capita incomes are lower than
US$ 2140), it is rather weaker IPR protection that promotes services export
diversification, while for relatively advanced developing countries, strengthening
IPR protection promotes services export diversification. These outcomes appear to
be consistent with the literature that supports weak IPR protection in less developed
countries with a view to promoting imitation, and innovation at a later development
stage. To get a clearer picture of the impact of IPR protection on services export
diversification across countries in the full sample, we present in Figure 4, at the 95
percent confidence intervals, the marginal impact of IPR on services export
diversification for varying levels of real per capita income. It appears from this figure
that the marginal impact of IPR protection on services export diversification is
negative for countries whose real per capita incomes are lower than US$ 1458.6 but
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positive for countries whose real per capita incomes are higher than US$ 3356.8.
Countries whose real per capita incomes range from US$ 1458.6 to US$ 3356.8
experience no significant effect of IPR protection on services export diversification.
In a nutshell, less developed countries, including LDCs, enjoy greater services export
diversification when they adopt weakly enforced IPR protection, while relatively
advanced developed countries promote their services export diversification when
they strengthen their IPR protection. The lower countries’ real per capita incomes
are, the greater is the positive effect of weak IPR protection on services export
diversification. On the other hand, with greater magnitudes of the positive effect of
IPR protection on services export diversification increases, greater levels of IPR
protection exist.

The outcomes in column [1] of Table 2 suggest that the coefficient of “PRIE” and
the interaction term related to the interaction variable “PRIE*EPD” are both positive
and significant at the 1% level, thereby suggesting that at the 1% level, export
product diversification consistently induces greater services export diversification as
counties improve their export product diversification level; on average over the full
sample, the greater the degree of export product diversification, the higher the level
of services export diversification. At the same time, the coefficient of the variable
“EPD” is negative and significant at the 1% level. We display in Figure 5 the
marginal impact'* of IPR protection on services export diversification for varying
degrees of export product diversification. According to this figure, it appears that this
marginal impact increases as countries improve their degree of export product
diversification. However, this factor is negative for countries with low degrees of
export product diversification and positive for countries with relatively high levels
of export product diversification. Putting it differently, developing countries such as
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Source: Author.

"“The statistically significant marginal impacts at the 95 percent confidence intervals are those including only
the upper and lower bounds of the confidence interval that are either above or below the zero line.
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LDCs that have high degrees of export product concentration tend also to experience
higher levels of services export concentration, while developing countries with
relatively high degrees of export product diversification also tend to enjoy greater
levels of services export diversification. These findings align, to some extent, with
those in column [3] of Table 1, which suggest that less developed countries (likely
to have high degrees of export product concentration) tend to have high levels of
services export concentration, while relatively advanced developing countries
(which tend to experience relatively higher degrees of export product diversification)
have greater services export diversification.

The results in column [2] of Table 2 show that the coefficient of “PRIE” is negative
and significant at the 1% level, while the interaction term of the variable
“PRIE*QUAL” is positive and significant at the 1% level. These outcomes suggest
that improved export product quality' levels promote services export diversification
in countries whose level of export product quality exceeds 0.77 (= 51.10/66.4). This
means that on average over the full sample, countries that have greater export
product quality levels (i.e., values higher than 0.77) experience a positive effect of
IPR strengthening on greater services export diversification, and the greater the level
of export product quality, the higher the positive effect of improving IPR on services
export diversification. Other countries (whose levels of export product quality are
lower than 0.77) experience a negative effect of improving IPR protection on their
services export concentration. In other words, these countries enjoy a positive effect
of weak IPR protection on services export diversification. Figure 6 shows, at the 5%
level, the marginal impact of IPR protection on services export diversification for
varying levels of export product quality. It appears that while this marginal impact
increases as the level of export product quality improves, only countries with a level
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SValues of the indicator of export product quality range from 0.22 to 1.05.
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of export product quality higher than 0.83 experience a positive and significant effect
of IPR protection strengthening on services export diversification. For countries
whose levels of export product quality are lower than 0.72, weak IPR protection
fosters services export product diversification, and lower levels of export product
quality are linked to a greater positive effect of weak IPR protection on services
export diversification. Finally, in countries whose levels of export product quality
are between 0.72 and 0.83, there is no significant effect of IPR protection on services
export diversification.

The estimates in column [3] of Table 2 reveal that the coefficient of “PRIE”
remains positive, but not significant at the 10% level, whereas the interaction term
related to the variable “PRIE*ECOMP” is positive and significant at the 1% level.
On the basis of these outcomes, we will be tempted to deduce that on average over
the full sample, and regardless of the degree of economic complexity, the betterment
of IPR protection consistently enhances services export diversification, and the
greater the level of economic complexity, the larger is the magnitude of the positive
effect of IPR protection strengthening on services export diversification.
Incidentally, the coefficient of the variable “ECOMP” is negative and significant at
the 5% level. Figure 7 displays at the 5% level, the marginal impact of IPR protection
on services export diversification for varying degrees of economic complexity. It
shows that this marginal impact increases as the degree of economic complexity
rises, but it can take both positive and negative values and is not always statistically
significant. Countries whose degree of economic complexity exceeds 0.153 enjoy a
positive and significant effect of fostering IPR protection on services export
diversification. For these countries, the higher the degree of economic complexity
is, the larger is the positive effect of economic complexity on services export
diversification. In contrast, countries with lower levels of economic complexity
(especially those whose degrees of economic complexity are lower than -0.8)
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experience a negative (positive) effect of greater (weaker) IPR protection on services
export diversification. For these countries, the lower the degree of economic
complexity is, the higher the positive effect of weaker IPR protection on services
export diversification also is. Finally, countries whose degree of economic
complexity ranges is -0.8 and 0.153 experience no significant effect of IPR
protection on services export diversification.

Overall, the findings from Table 2 suggest that weak IPR protection tends to
promote services export diversification in countries with low degrees of export
product upgrading, while strengthening IPR protection tends to foster services export
diversification in countries with relatively high degrees of export product upgrading,
regardless of whether the latter is export product diversification, improved export
product quality, or an improved level of economic complexity.

The results of the control variables in Table 2 align broadly with those in column
[2] of Table 1.

V. Further analysis

We dig deeper into the previous analysis by investigating the existence of a non-
linear effect of IPR protection on services export production. The motivation for
doing so comes from the observation in Figure 8 that there exists a non-linear
correlation pattern, in the form of a U-shaped curve, between intellectual property
rights and services export diversification over the full sample. To test this
observation empirically, we estimate by means of the FGLS estimator a variant of
model (1), which is nothing more than model (1) with the squared term of the
variable “PRIE” included. The outcomes of this estimation are reported in Table 3.
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FIGURE 8. NON-LINEAR CORRELATION PATTERN BETWEEN INTELLECTUAL PROPERTY RIGHTS AND
SERVICES EXPORT DIVERSIFICATION OVER THE FULL SAMPLE

Source: Author.
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TABLE 3—NON-LINEAR EFFECT OF INTELLECTUAL PROPERTY RIGHTS ON SERVICES EXPORT
DIVERSIFICATION (ESTIMATOR: FGLS (WITH PANEL-SPECIFIC FIRST-ORDER AUTOCORRELATION))

Variables SED
1
PRIE -19.91%**
(2.648)
PRIE? 9.824***
(1.288)
Log(GDPC) -6.778***
(1.047)
HUM 3.085%**
(0.331)
TRPOL -2.264%***
(0.386)
FINDEV -0.0964***
(0.0253)
RENT 0.232%**
(0.0828)
POLITY2 -0.358***
(0.128)
FDI 0.139
(0.103)
Log(POP) -2.490%**
(0.552)
Constant 182.3%**
(13.12)
Observations - Countries 405 -76
Wald Chi2 Statistic (P-value) 2412.90 (0.0000)
Pseudo R-squared 0.6491

Note: 1) *p-value<0.1, **p-value<0.05, ***p-value<0.01, Robust standard errors are in parenthesis; 2) Pseudo R2
is calculated as the correlation coefficient between the dependent variable and the corresponding predicted values;
3) Time dummies are included in the FGLS-based regressions.

The results in Table 3 show (with different magnitudes of the coefficients) that the
coefficients of the variable “PRIE” and the corresponding squared terms are
respectively positive and negative, and significant at the 1% level. These outcomes
suggest that there is a non-linear effect of IPR protection on services export
diversification that takes the form of a U-shaped curve. This finding confirms the
non-linear correlation pattern observed in Figure 2. Based on these results, we can
conclude that there is a level of “PRIE” above which the effect of IPRs on services
export diversification changes sign; i.e., it becomes positive (as below this level, the
effect is negative). Specifically, on average over the full sample, the strengthening
of IPR protection promotes services export diversification in countries whose levels
of PRIE exceed 1.013 [= 19.91/(2*9.824)]. To recall, values of “PRIE” range from
0 to 3.52 (see Table A3). We, therefore, deduce that on average, countries for which
the IPR protection level exceeds 1.013 experience a positive effect of enforced IPR
protection on services export diversification. For these countries, the greater the level
of IPR protection is, the higher is the positive effect of IPR protection on services
export diversification. Conversely, for countries whose level of IPRs is lower than
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1.013, strengthening IPR protection leads to a greater services export concentration,
with the magnitude of this effect increasing as the level of IPR protection decreases.
In other words, for these countries, weak IPR protection fosters services export
diversification, and weaker IPR protection levels are linked to greater levels of
services export diversification.

Figure 9 presents, at the 95 percent confidence interval, the marginal impact of
IPR protection on services export diversification for different levels of IPR
protection. We note from this graph that the marginal impact of IPR protection on
services export diversification increases as countries further strengthen their IPR
protection. This outcome can take positive or negative values but is not always
statistically significant at the 5% level. This marginal impact is not statistically
significant for levels of IPR protection ranging from 0.915 to 1.197. As a result,
countries whose levels of IPR protection range from 0.915 to 1.197 experience no
significant effect of IPR protection on services export diversification. At the same
time, for countries whose degrees of IPR protection are lower than 0.915 (i.e., falling
between 0 and 0.915), the marginal impact is negative and significant at the 5% level.
This suggests that the implementation of weaker (stronger) IPR protection exerts a
positive (negative) and significant effect on services export diversification, with
lower degrees of IPR protection meaning a higher positive effect of IPR protection
on services export diversification. Conversely, countries whose level of IPR
protection exceeds 1.197 experience a positive and significant effect of IPR
protection on services export diversification (as the marginal impact is positive and
significant at the 5% level). For these countries, with greater strengthening of IPR
protection, the magnitude of the positive impact of IPR protection on services export
diversification also increases. Overall, strengthening IPR protection contributes to
enhancing services export diversification in countries with a high degree of IPR
protection, especially when the IPR protection level exceeds a certain level, which
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is 1.197. Conversely, in countries with weaker IPR protection levels, including those
with IPR protection levels lower than 0.915, it is rather the implementation of weaker
IPR protection levels that promotes services export diversification.

As indicated earlier, Table A4 presents a list of countries in the full sample on the
basis ascending values of the variable “PRIE” over the last sub-period of the
analysis, i.e., in the year 2010 for the indicator “PRIE.” It appears that many of those
countries that have weakly enforced IPR protection are LDCs'®. This is not
surprising, as LDCs have been exempted from implementing the majority of the
provisions contained in the TRIPS Agreement (see for example Article 66 of the
TRIPS Agreement!’). It is apparent in Table A3 that 18 countries'® (ranging from
Mozambique to Pakistan) had IPR values lower than 0.915 (many of them being
LDCs) in 2010. Concurrently, 42 countries had levels of enforced IPR protection
higher than (or equal to) the level of 1.197. These countries range, in ascending order
in terms of the strength of IPR protection, from Costa Rica (with a value of PRIE in
2010 equal to 1.204) to Singapore (with a value of PRIE in 2010 equal to 3.370).

It should be noted that outcomes relating to the control variables in Table 3 are
consistent with those in column [2] of Table 1.

V1. Conclusion

The present analysis investigates the effect of improving IPR protection of
services export diversification using a panel dataset containing data from 76
countries (both developed and developing countries) over annual periods from 1970-
2014. The results have shown that the implementation of weak IPR protection by
less advanced developing countries (i.e., countries whose real per capita incomes are
lower than US§ 2140) is associated with greater services export diversification,
while in advanced developing countries, it is rather the implementation of stronger
intellectual property laws that promotes services export diversification. The analysis
has also explored the extent to which export product upgrading (that is, export
product diversification, improved export product quality levels or improved
economic complexity levels) matters with regard to the effect of IPR protection on
services export diversification. The findings have revealed that weak IPR protection
tends to promote services export diversification in countries with low degrees of
export product upgrading, while stronger intellectual property laws tend to foster
services export diversification in countries with relatively high degrees of export
product upgrading. Finally, the analysis has revealed that IPR protection
strengthening induces greater services export diversification in developing countries
whose IPR protection levels exceed the value of 1.197. On the other hand, in
countries with low levels of IPR protection, it is rather the implementation of weaker

'“The category of least developed countries includes those poorest and most vulnerable (to external and
environmental shocks) in the world. Information on this category of countries is provided online at
https://www.un.org/ohrlls/content/least-developed-countries.

'"The Agreement is accessible online at https://www.wto.org/english/docs_e/legal e/27-trips.pdf.

'8These countries are Mozambique, Myanmar, Bangladesh, Congo Democratic Republic, Papua New Guinea,
Benin, Burundi, Cote d’Ivoire, Mali, Guyana, Panama, Niger, Indonesia, Gabon, Congo Republic, Honduras, Togo,
and Pakistan.


https://www.un.org/ohrlls/content/least-developed-countries
https://www.wto.org/english/docs_e/legal_e/27-trips.pdf
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IPR protection that stimulates services export diversification.

While the present analysis has not used an indicator of IPR protection that reflects
specifically the protection of patent rights in the services sector, it has provided
evidence of the effect of IPR protection on services export diversification through
the avenue of export product upgrading. Any policy implication from the empirical
analysis would involve a discussion on how IPR protection affects services export
diversification through the export product upgrading channel.

The literature has provided that the strengthening of IPR protection can exert
ambiguous effects on innovation; that is, it can enhance the market power of
innovating firms and result in higher prices in the domestic markets. It can also
reduce the risk of imitation and encourage the export of patentable products. The
present study has shown that the implementation of weaker IPR protection promotes
services export diversification in less developed countries, including those with a
low level of export product upgrading. These countries, of which many LDCs, are
exempted from the implementation of the TRIPS Agreement (from 1995), which
allows them to adopt weaker IPR protection levels (see Gnangnon, 2023b), although
membership in regional trade agreements could constrain them in their efforts to
adopt and implement stronger intellectual property laws (e.g., Campi and Dueias,
2019; Syam and Syed, 2023). On the other hand, IPR protection promotes services
export diversification in relatively advanced developing countries, including those
that foster export product diversification. Thus, strengthening IPR protection and
ensuring that the legal provisions of IPRs are enforced in practice contributes to
enhancing services export diversification, notably in countries that upgrade their
export products.

The present study has also established that export product upgrading is an
important channel through which the level of IPR protection could affect services
export diversification. The WTO has established minimum standards of the
protection and enforcement of intellectual property by each of its members. Many
works have considered how IPR protection influences export product upgrading
(e.g., Campi and Dueiias, 2016; Dong et al., 2022; Glass and Wu, 2007; Gnangnon
and Moser, 2014; Liu ef al., 2021; Ndubuisi and Foster-McGregor, 2018; Song et al.,
2021). As noted above, they tend to show that while weak IPR protection can
promote export product upgrading in less developed countries (including LDCs),
stronger IPR protection enhances export product upgrading in relatively advanced
countries among developing countries. On the other hand, export product upgrading
tends to foster services export diversification (e.g., Gnangnon, 2020a; 2022). The
findings of the present study do not contradict the existing literature to the extent that
they show how weak IPR protection tends to foster services export diversification
through greater export product upgrading in less developed countries, while stronger
IPR protection matters for services export diversification through export product
upgrading in relatively advanced countries. Insofar as less advanced countries,
especially LDCs' tend to adopt weaker IPR protection levels (e.g., Auriol ef al.,
2023; Chu et al., 2014), and relatively advanced developing countries tend to
strengthen their IPR protection levels, the issue is therefore what types of measures

YLDCs enjoy specific flexibilities in WTO agreements that have allowed them to reduce their IPR protection
levels (e.g., Gnangnon, 2023b).
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could accompany developing countries’ IPR policies so as to enhance export product
upgrading with a view ultimately to spurring the diversification of services exports.
Policies to promote export product diversification, including those in developing
countries, have been discussed in depth in the literature (e.g., Atolia et al., 2020;
Hidalgo, 2022; Mosley, 2018; Salinas, 2021; Sweet and Maggio, 2015; Vogel, 2022).

While the present study does not focus on a specific country to provide policy
recommendations tailored to that country, future analyses on this topic could explore,
if relevant data are made available, how IPR protection strengthening affects services
exports, including by services sector and item. This would help those who make
policy recommendations specific to a country, or a group of countries, and hence
inform decision-making at the national level.
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APPENDIX
TABLE A1—DEFINITIONS AND SOURCES OF VARIABLES
Variable Definition Source

PRIE

This is the effective patent protection (PRIE) computed as the Index of Patent
Protection (PRI) multiplied by the index of legal enforcement effectiveness. The Index
of Patent Protection is based on patentee rights. The index comprises five components.
These include the duration of patent protection relative to the international standard,
subject matter that is patentable (or not unpatentable), participation in international
intellectual property rights agreements, the enforcement mechanisms available, and
how limited (or less restricted) the patenting exceptions are (such as any requirement
to practice the invention or license the patents to third parties).

The overall index of patent protection varies from zero to five, with higher numbers
reflecting stronger patent rights.

The indicator “PRI” was developed by Park (2008); see data online at
http://fs2.american.edu/wgp/www/.

The index of legal enforcement effectiveness is extracted from the
Fraser Institute (see online at https://www.fraserinstitute.org/).

Note that the values of “PRI” in the database of Park (2008) range from
0 to 5, while in the database of the Fraser Institute, the values of the
index of legal enforcement of contracts are between 0 and 10. Following
Liu et al. (2021), to compute the indicator of “PRIE,” we use the index
of legal enforcement deflated by 10 so that its values now range from 0
to 1.

SED

This is the Theil index of services export diversification. It is obtained by taking the
opposite value of the indicator of the services export concentration (denoted “SEC”)
calculated using the following formula (see for example, Agosin et al., 2012; Cadot

1 X X 1o
. 25 S Ze _Z
et al., 2011): SeC = ZM In( ) , Where p = ZH X, » Where n represents
n 7 u n
n
the total number of (services) export lines (k) N = Zk:lk ,and x,_ stands for the

amount of services exports associated with the services line “k.”

Values of the index “SEC” range from 0 to 100, with higher values of this index
reflecting greater services export concentration and lower values indicating greater
services export diversification.

Thus, our indicator of services export diversification is computed as follows:

SED, =100 - SEC, , Where the subscripts / and ¢ stand respectively for the given
country and the given sub-period. Higher values of the index “SED” indicate greater

services export diversification, and lower values of the index reflect a tendency toward
a greater services export concentration.

Author’s calculation based on data extracted from the database
developed by the International Monetary Fund (IMF) on international
trade in services (see online at: https://data.imf.org/?sk=07109577-
E65D-4CE1-BB21-0CB3098FC504). See also Loungani et al. (2017).
The data used to compute the HHI indicator are sectoral data on services
exports at the two-digit level, which is the maximum digit level of
disaggregated data available on services. In particular, we relied on
eleven major sectors of services (categories of services) — at the one-
digit level - and used the disaggregated data on services exports for sub-
sectors at the two-digit level. These eleven major services sectors are as
follows (the sub-sectors are in brackets): Charges for the use of
intellectual property n.i.e.; Construction; Financial services; Insurance
and pension services; Maintenance and repair services n.i.e.;
Manufacturing services on physical inputs owned by others; Other
Business Services; Personal, cultural, and recreational services;
Telecommunications, computer, and information services; Transport;
and Travel.
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TABLE A1—DEFINITIONS AND SOURCES OF VARIABLES (CONT’D)

Variable

Definition

Source

EPD

This is the index of the overall export product diversification. It is obtained by taking
the opposite value of the indicator of the overall export product concentration
developed by the International Monetary Fund (IMF) and is computed using the Theil
index and following the definitions and methods used in Cadot et al. (2011). The
overall Theil index of export product concentration is the sum of the intensive and
extensive components of export product concentration. Indeed, export product
diversification can occur either over product narrowly defined or trading partners. It
can be broken down into the extensive and intensive margins of concentration.
Extensive export diversification reflects an increase in the number of new export
products or trading partners, while intensive export diversification considers the
shares of export volumes across active products or trading partners. The calculation
of the indicator has relied on a classification of products into “Traditional,” “New,” or
“Non-Traded” products categories.

If we define “EPC” as the IMF’s indicator of overall export product concentration,
then its transformation to obtain the indicator “EPD” is as follows: EPD;, = —EPC;;
where the subscripts i and ¢ stand respectively for the given country and given sub-
period. Higher values of the index “EPD” indicate greater overall export product
diversification, and lower values reflect a tendency toward a greater (overall) export
product concentration.

Details on the methodology used to calculate this index can be found in
Henn et al. (2013; 2015).
Data are available from
Diversification Toolkit

(see: https://www.imf.org/external/np/res/dfidimf/diversification.htm)

the International Monetary Fund’s

QUAL

This is the indicator of export product quality. It reflects the quality of existing
exported products and a country’s position on the quality ladder (implying world
frontier value). It has been calculated using bilateral trade values and quantities at the
SITC 4-digit level (see Henn et al., 2013; 2015). The calculation relies on an
estimation methodology which derives quality from unit values, whereby export
quality is measured according to the average quality (unit value) demanded in an
exporter’s present destination markets for any product. The trade dataset contains
information on trade prices, values and quantities as well as information on
preferential trade agreements, and other gravity variables.

Higher values of this indicator indicate greater export product quality.

Details on the methodology used to calculate this index can be found in
Henn et al. (2013, 2015).
Data are available from
Diversification Toolkit

(see: https://www.imf.org/external/np/res/dfidimf/diversification.htm)

the International Monetary Fund’s

ECOMP

This is the economic complexity index. It reflects the diversity and sophistication of
a country’s export structure and hence indicates the diversity and ubiquity of that
country’s export structure. It has been estimated using data connecting countries to
the products they export, applying the methodology as described in Hidalgo and
Hausmann (2009). Higher values of this index reflect greater economic complexity.

MIT’s Observatory of Economic
Complexity (https://oec.world/en/rankings/eci/hs6/hs96)
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TABLE A1—DEFINITIONS AND SOURCES OF VARIABLES (CONT’D)
Variable Definition Source
GDPC Per capita Gross Domestic Product (constant 2015 USS$) World Development Indicators (WDI) of the World Bank.
FDI This is the share (in percentage) of net inflows of foreign direct investment in GDP. WDI
This is the index of freedom to trade internationally, with higher values meaning
greater freedom to trade internationally. It is a composite index that includes several
components. The latter include tariffs, regulator.y trade barriers, black-market Data collected from the Fraser Institute
exchange rates and controls of the movement of capital and people. The values of the - A .
TRPOL . . . . (https://www.fraserinstitute.org/economic-freedom/dataset)
index of freedom to trade internationally range from 0 to 10. The index of freedom to
. . . . . . (see Gwartney et al., 2022)
trade internationally is one of the major components of the overall index of economic
freedom. Details on the methodology used to calculate this index can be found online
at: https://www.fraserinstitute.org/economic-freedom/approach
FINDEV This is a proxy for financial development and is measured according to the share (in WDI
percentage) of domestic credit to private sector by banks in GDP.
This is the indicator of human capital. It is measured by the average years of total Barro apd Lee D atabase, updated in 2021 (see Barro and Lee, 2013).
HUM schooling for the population aged between 15 and 64 Accessible online at:
& pop g ) https://barrolee.github.io/BarroLeeDataSet/BLv3.html
RENT  This is the share (%) of total natural resources rents in GDP. WDI
POP This is the measure of the total population. WDI
This variable is an index extracted from the Polity IV Database (Marshall ez al., 2018).
It represents the degree of democracy based on the competitiveness of political
participation, the openness and competitiveness of executive recruitment, and
POLITY2  constraints on the chief executive. Its values range from -10 to +10, with lower values  Polity IV Database (Marshall ez al., 2018)

reflecting autocratic regimes and greater values indicating democratic regimes.
Specifically, a value of +10 for this index represents a strong democratic regime, while
a value of -10 indicates a strong autocratic regime.
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TABLE A2—LIST OF THE 76 COUNTRIES IN THE FULL SAMPLE

Full Sample

Algeria Guatemala Papua New Guinea
Argentina Guyana Paraguay
Bangladesh Haiti Peru
Benin Honduras Philippines
Bolivia Hungary Poland
Botswana India Romania
Brazil Indonesia Russian Federation
Bulgaria Iran, Islamic Rep. Rwanda
Burundi Israel Senegal
Cameroon Jamaica Sierra Leone
Chile Jordan Singapore
China Kenya South Africa
Colombia Korea, Rep. Sri Lanka
Congo, Dem. Rep. Malawi Syrian Arab Republic
Congo, Rep. Malaysia Tanzania
Costa Rica Mali Thailand
Cote d’Ivoire Mauritius Togo
Cyprus Mexico Trinidad and Tobago
Czechia Morocco Tunisia
Dominican Republic Mozambique Tiirkiye
Ecuador Myanmar Uganda
Egypt, Arab Rep. Nepal Ukraine
El Salvador Nicaragua Uruguay
Fiji Niger Zambia
Gabon Pakistan
Ghana Panama
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TABLE A3—DESCRIPTIVE STATISTICS, INCLUDING THE WITHIN-COUNTRY AND
BETWEEN-COUNTRY VARIATIONS OF VARIABLES USED THE FULL SAMPLE

Variable Mean Standard deviation Minimum Maximum Observations
SED Overall 43.262 26.844 0.000 98.451 N= 405
Between 12.846 15.728 68.894 n= 76
Within 23.873 -13.307 99.028 T bar = 5.329
PRIE Overall 1.052 0.622 0.000 3.520 N= 405
Between 0.520 0.000 2.500 n= 76
Within 0.376 -0.204 2.173 T bar = 5.32895
EPD Overall -3.282 1.052 -6.135 0.000 N= 405
Between 0.990 -5.557 -1.398 n= 76
Within 0.454 -6.852 -1.211 T bar = 5.329
QUAL Overall 0.778 0.149 0.220 1.051 N= 394
Between 0.158 0.243 1.004 n= 74
Within 0.048 0.547 0.970 T bar = 5.324
ECOMP Overall -0.222 0.702 -1.813 1.577 N= 336
Between 0.722 -1.714 1.483 n= 61
Within 0.203 -1.057 0.516 T bar = 5.5082
GDP Overall 4372.986 5514.461 248.169 45405.570 N= 405
Between 5403.560 278.021 28423.130 n= 76
Within 2185.708 -11498.550  24837.660 T bar = 5.329
HUM Overall 6.610 2.741 0.951 12.959 N= 405
Between 2.718 1.454 12.673 n= 76
Within 1.101 3.450 10.237 T bar = 5.329
TRPOL Overall 5.959 1.866 0.000 9.957 N= 405
Between 1.371 1.196 9.453 n= 76
Within 1.306 1.452 9.393 T bar = 5.329
FINDEV Overall 31.446 27.136 0.000 203.165 N= 405
Between 26.426 1.786 176.081 n= 76
Within 13.428 -28.480 101.843 T bar = 5.329
RENT Overall 6.012 7.300 0.000 43.365 N= 405
Between 7.413 0.001 35.077 n= 76
Within 2.661 -5.011 18.417 T bar = 5.329
POLITY2  Overall 2.533 6.002 -9.000 10.000 N= 405
Between 4.937 -8.300 10.000 n= 76
Within 3.618 -10.273 11.023 T bar = 5.329
FDI Overall 2.542 5.106 -3.561 86.490 N= 405
Between 5.563 -1.051 47.020 n= 76
Within 3.406 -36.927 42.012 T bar = 5.329
POP Overall 64400000 190000000 753645.6 1320000000 N= 405
Between 169000000 756561.4 1190000000 n= 76
Within 32600000 227000000 383000000 | 04T =3329
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TABLE A4—LIST OF COUNTRIES IN THE FULL SAMPLE ALONG WITH VALUES OF THE VARIABLE “PRIE”
FOR THE LAST SUB-PERIOD, L.E., 2010-2014, PROVIDED IN ASCENDING ORDER

Country PRIE Country PRIE Country PRIE
Mozambique 0 Mauritius 1.129 Argentina 1.604
Myanmar 0.037 Guatemala 1.161 Tanzania 1.606
Bangladesh 0.182 Sri Lanka 1.166 Cyprus 1.608
Congo, Dem. Rep. 0.183 Rwanda 1.167 Romania 1.620
Papua New Guinea 0.280 Nepal 1.171 Tunisia 1.625
Benin 0.296 Malawi 1.174 Kenya 1.728
Burundi 0.560 Jordan 1.176 Mexico 1.761
Cote d’Ivoire 0.682 Botswana 1.180 Morocco 1.771
Mali 0.728 Costa Rica 1.204 Nicaragua 1.779
Guyana 0.755 Algeria 1.217 Bulgaria 1.848
Panama 0.756 Bolivia 1.238 Poland 1.854
Niger 0.757 Uganda 1.257 Thailand 1.872
Indonesia 0.783 Jamaica 1.261 Israel 1.873
Gabon 0.807 Egypt, Arab Rep. 1.268 Ukraine 1.910
Congo, Rep. 0.833 Dominican Republic 1.274 South Africa 1.923
Honduras 0.863 Ghana 1.323 Tiirkiye 2.006
Togo 0.871 Paraguay 1.328 Russian Federation  2.073
Pakistan 0.891 Brazil 1.370 Malaysia 2.089
Senegal 0.938 Cameroon 1.407 Czechia 2.135
Iran, Islamic Rep. 0.995 Fiji 1.420 China 2.395
Zambia 1.019 Sierra Leone 1.426 Hungary 2.508
Uruguay 1.029 India 1.427 Chile 2.655
Syrian Arab Republic 1.056 El Salvador 1.441 Korea, Rep. 2.894
Colombia 1.086 Philippines 1.441 Singapore 3.370
Trinidad and Tobago 1.112 Peru 1.553

Haiti 1.126 Ecuador 1.579
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