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Abstract
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1 Introduction

A worldwide wave of trade agreements and improvements in legal institutions has
facilitated international transactions over the last decades (Antras, 2016). The issue
of intellectual property rights (IPRs) has in particular gained importance in both
bilateral as well as multilateral trade talks. This has especially been true when parties
at the talks include both advanced (OECD) and developing (non-OECD) economies
and technology is at center stage. A proliferation of regional trade agreements with
strict IPR provisions has fostered technology transfer from developed to developing
countries (Santacreu, 2022, 2023). Such agreements stimulate exports in [P-intensive
industries (Maskus and Ridley, 2021), in a way that IPR enforcement can be perceived

as a source of comparative advantage (Maskus and Yang, 2018).!

Protection of IPRs has been viewed as a key determinant of success in the race for
latest technologies and efficient operation in IP-intensive sectors. The question we
pose in this study is whether this role of IPRs holds generally for all countries, or
if its impact on comparative advantage depends on a country’s stock of knowledge
or absorptive capacity. Using the same premise, we are additionally interested in
exploring how IPRs influence the direction of trade in IP-intensive goods and thereby

technology transfer to less advanced economies.

In this paper we carry out a systematic investigation to explain the alternative
patterns of specialization across countries as an outcome of the quality of IPR
institutions. We aim to shed light on whether differences in production structure,
stage of development, or technological capability play a role in deciding whether
IPR institutions determine a country’s comparative advantage. The findings reveal
a remarkable contrast in the institutional source of comparative advantage between
OECD and non-OECD countries. In the former, IPR protection drives comparative
advantage in [P-intensive industries, whereas in the latter it can only have an impact

when accompanied by technology adoption.

The first contribution of the analysis to the literature on the institutional sources
of comparative advantage is to show that the quality of intangible property rights
protection have diverse effects for countries at different levels of development. We
show the robustness of our results in several models with different fixed effect
combinations, and make use of information on the timing of IPR reforms in a
staggered difference-in-difference framework. The results persist both when using

the level of IPR protection in a panel and the IPR reform year in a the difference in

IPrevious related works have associated the quality of alternative institutions with comparative
advantage, for example when contractual frictions create distortions in transactions between firms
and their relation-specific input suppliers (Nunn, 2007; Levchenko, 2007).



difference regressions, reinforcing our conjecture on the effect of the quality of IPR

institutions on trade patterns across countries and industries over time.

While the outcome may initially question the role of IPR policy as a tool to stimulate
innovation in the developing world, considering effects of IPRs on both import
and export patterns allows us to highlight how the same institution can have a
different impact on the structure of trade for countries with dissimilar underlying
characteristics: it is a source of comparative advantage for technologically advanced
countries, and an effective instrument for developing countries to trigger technology
transfer by directing their import structure toward [P-intensive goods. We employ
data on bilateral trade flows between country pairs to investigate when and to what
extent the patterns of trade of an exporting country may also be influenced by IPRs
in the importing country. While accounting for the standard gravity factors and
controlling for pairwise country characteristics, the results reveal a complementarity
between the protection of intangible capital in the source and destination markets
for promoting trade in high-tech industries. IPR institutions are an important
determinant of the structure of exports (imports) for OECD (non-OECD) countries

and increase trade in IP-intensive sectors from OECD to non-OECD countries.

The results highlight how better quality IPR institutions can benefit countries at
different stages of development through different mechanisms with trade as a moder-
ating factor: by strengthening comparative advantage towards IP-intensive goods
and through technology transfer. To test the latter hypothesis in a more structured
manner, we next exploit information on the adoption of different technologies to
show how IPRs can align trade structure and technology transfer in a way that steers
less advanced economies onto their path of development. The findings suggest that
IPR protection, if accompanied by technology adoption, could work in redirecting
the comparative advantage of non-OECD countries towards IP-intensive sectors. the
analysis of technology adoption and its interaction with institutions can shed light

on when and how the less developed world can also reap the fruit of IPR protection.

The paper is organized as follows. The next section discusses the related literature.
Section 3 describes the data. Section 4 reports the baseline panel estimates and
conducts robustness checks. Section 5 exploits a dynamic setting using IPR reforms.
Section 6 shifts focus to technology transfer and introduces the bilateral trade set-up

and the role of technology adoption. Section 7 concludes.



2 Literature

With the world economy witnessing substantial changes in the structure of interna-
tional trade, new sources of comparative advantage have come to light. A direction
taken by literature seeks to establish that the standard determinants of trade patterns
driven by Ricardian efficiency and Heckscher-Ohlin factors are themselves an out-
come of deeper political and economic processes, broadly identified as the concept of
“institutions”. These studies emanate from the empirical methodology introduced in
Rajan and Zingales (1998), interacting industry and country-specific characteristics
to show for example that countries with more developed financial markets tend to
export relatively more in industries that require large amounts of external finance
(Beck, 2003). Some key contributions in this category highlight that countries with
better rule of law specialize in the production of more institutionally dependent
goods (Levchenko, 2007) and in goods with a higher share of relationship-specific
inputs (Nunn, 2007; Ma et al., 2010), extended by Ferguson and Formai (2013) to

encompass the role of firms’ organizational form.?

A similar approach has been adopted to study the role of IPRs in the pattern of
comparative advantage. Also drawing on variation in effective patent rights across
countries and varied impact across industries within a country, Hu and Png (2013)
finds that stronger patent rights are associated with faster growth in more patent-
intensive industries. More recently, Maskus and Yang (2018) demonstrates the
positive effect of domestic patent rights on export performance in high-R&D goods.
Chen and Shao (2020) follows by showing that countries with more knowledge capital
endowment have comparative advantage in long-product life-cycle, where innovation

is harder, and this is enhanced by stronger IPR protection.

Other contributions that investigate the effect of IPR on production and export
performance include Branstetter et al. (2011), who exploits IPR reforms that hap-
pened in the 80s and 90s and show that these episodes led to an increase in the
number of product classes in which these countries export. Delgado et al. (2013)
show that following the TRIPS agreements the compliers experienced higher growth
of export in IP-intensive industries. Briggs and Park (2014) analyzes the effect of
patent protection on the outward orientation of firms and find that stronger patent

rights encourage firms to commercialize and to export their innovations. Ivus and

20ther related papers using this technique look at factor proportions and trade (Romalis,
2004), credit constraints (Manova, 2008), gains from division of labor and specialization (Costinot,
2009), and flexibility of labor markets (Cunat and Melitz, 2012). Chor (2010) provides a model of
comparative advantage generated from the interaction of industry and country characteristics and
tests the predictions in joint presence of several sources identified in the literature. See also Nunn
and Trefler (2014) for an exhaustive literature review on institutions and comparative advantage.



Park (2019) studies how national patent reforms in developing countries affect char-
acteristics and dynamics of exports in these countries, providing also a micro-founded

analysis of the behavior of firms.

There are also theoretical contributions that suggest how patent reforms do influence
local productivity, innovating capacity and, as a consequence, should also affect
the structure of export: several findings proved that stronger patent protection can
encourage inward investments as a consequence of a diminished local imitation threat
and reduced contracting costs (Lai, 1998; Yang and Maskus, 2001; Branstetter et al.,
2007). In addition, through learning by doing from foreign FDI, firms may become
sufficiently productive to innovate and export new products (He and Maskus, 2012).
The theory has been supported by wide empirical evidence that links better IPR
institutions with the attraction of FDI (Javorcik, 2004), promotion of knowledge
spillovers from MNEs as a catalyst for quality improvements and efficiency gains
(Branstetter, 2006), stimulation of innovation (Qian, 2007), and a boost for transfer
of foreign technology to affiliates and encouraging domestic R&D (Branstetter et al.,
2006, 2007). Strengthening IPRs could also simply promote technology diffusion
to developing countries by increasing exports in patent-sensitive industries into
those markets and facilitating access to new foreign technologies (Ivus, 2011, 2015).
Looking at both cross section as well as firms’ responses to six IPR reforms in
a difference-in-differences framework, Lin and Lincoln (2017) further show that
IPR protection attracts imports of high-tech goods from technologically advanced

countries in a gravity equation framework.

We take this path to provide a systematic analysis of the effect of IPR institutions
on OECD vis-a-vis non-OECD countries and show that IPRs are only a determinant
of comparative advantage in the former group: an improvement of IPR protection
policy directly increases IP-intensive exports only for OECD economies. We then
provide evidence and spell out the mechanisms through which IPRs can also benefit
non-OECD countries by induce technology transfer. Using data on bilateral trade
flows, we first consider the IPR quality of the exporting country and simultaneously
look at the IPR regime in the importing country to see how they interact to contribute
to attracting technology-intensive goods via trade among OECD countries, among
non-OECD countries, or between the two regions. We collect data on the level of
technology adoption at each country in our panel setting and confirm that stronger
IPR protection can indeed increase exports of IP-intensive goods from non-OECD

countries if complemented by the adoption of new technologies.



3 Data

A key variable that lies at the center of our analysis is the data for the contribution
of IP at industry level. We obtain this measure, I Pint; from the report “Intellectual
property rights intensive industries and economic performance in the European
Union, Industry-Level Analysis Report, October 2016 Second edition” provided by
EUIPO (European Union Intellectual Property Office). The intellectual property
rights considered in the European report are trademarks and patents applied at
EUIPO, EPO (European Patent office) and CPVO (Community Plant Variety Office)
during 2006-2010 and subsequently granted. The unit of analysis of the report is at
industry level, as defined by NACE 4-digit revision 2 classification and it provides
the number of IP issued for 1000 employees. We take this measure as the importance
of IP to the production process of each industry.® Table 1 provides a descriptive
summary of this variable at industry level and a list of the three most and least

[P-intensive industries.
Table 1: Intellectual Property Rights statistics

Descriptive statistics

Variable Mean Std. Dev. Min Max
trademark  7.55 6.54 0.47 38.80
patent 3.30 9.98 0 109.74
sum 10.85 12.99 0.47 116.92
Top Industries N of IP
Manufacture of power driven hand tools 116.92
Manufacture of instruments and appliances for measuring and testing  70.89
Manufacture of basic pharmaceutical products 66.38
Lowest Industries N of IP
Manufacture of ready-mixed concrete 0.47

Manufacture of prepared meals and dishes 0.88
Processing and preserving of poultry meat 1.06

All other data are from standard sources. Other industry variables are obtained

3A frequent critic for the use of industry data in this setting is that it uses information on one
country and assumes that industry characteristic is constant across all other countries with the
argument that technology is a structural feature and hence production requires the same process
regardless of its location. Even if the data we use on IP-intensity is an average of all the EU
countries (and so less prone to this critique), some caveats are worth mentioning. Our identification
does not require that industries have exactly the same IP-intensity levels in every country, but it
does rely on the ranking of sectors remaining relatively stable across countries.



from US manufacturing database maintained by the National Bureau of Economic
Research and US Census Bureau’s Center for Economic Studies. These variables
are updated up to 2011 and are classified under the NAICS 1997 system, that we
converted to NACE 4-digits.* We define capital intensity as one minus the share of
total compensation in value added in each industry, whereas skill intensity is given
by the share of non-production workers relative to overall employment multiplied by
the share of labor compensation in value added. Regarding relation-specificiy (z;),
Nunn’s webpage directly provides the share of input that are relationship specific in
each NAICS 1997 industry and, following the same procedure as previously described,
we convert these data in NACE 4-digit classification. Throughout the paper, for
each industry we consider the share of input that are neither reference priced nor

sold in organized exchange as relationship-specific investment (Nunn, 2007).

Data on capital stocks and GDP per capita are from IMF and converted in 2011 US
dollars; data on human capital stocks are from Penn tables Feenstra et al. (2015) and
are defined as the average years of schooling for the population aged 25 or above. As
a primary measure of rule of law, RL,, we use Kaufmann et al. (2009) to follow more
closely Nunn (2007). It is a weighted average of a number of variables that measure
individuals’ perceptions of the effectiveness and predictability of the judiciary and
the enforcement of contracts in each country. Since the previous variable starts from
2000, when we need older values of rule of law, we use an alternative commonly
used proxy from Gwartney et al. (2008). Data on IP enforcement quality /PR,
are from Park (2008), an updated version of Ginarte and Park (1997) index, the
most widely used proxy in the IPR literature. The index is updated every 5 years
and ranges from 0 to 5.° In Table (2), we report the mean values and correlation
between these variables. It is straightforward to see that the country level variables
are highly correlated, but industry characteristics much less: the industry-country
match can generate comparative advantage because institutional and endowment

conditions affect production in different industries in alternative ways depending on

4In order to convert all the industry variables according to the NACE 4-digits clas-
sification, we match NAICS 1997 to NAICS 2007 categories and then convert this sys-
tem with NACE 4-digits through an official concordance table provided by Eurostat. All
the concordance between different versions of the NAICS classification are available at:
https://www.census.gov/eos/www/naics/concordances/concordances.htm.  Conversion from
NAICS2007 to NACE is available from the Eurostat web page RAMON - Reference and Management
of Nomenclatures. When the issue was many to many or one to many, to be more conservative, we
have dropped that industry.

5Tt is the unweighted sum of five separate scores that can take value up to one and each of them
consists of several binary conditions which, if satisfied, indicate a stronger level of protection in
that category. The five variables include several conditions to account for the degree of: coverage
(inventions that are patentable), membership in international treaties, duration of protection, absence
of risks of forfeiting the patent rights (for example, due to compulsory licensing or revocation of
patents), enforcement of patent rights in case of an infringement.



characteristics of the industry.

Trade flows disaggregated at HS12 6-digit level are provided by COMTRADE and
available from 1989 to 2014; also in this case, data were converted to match NACE
4-digits system.® Overall, we have data for 82 countries, 33 OECD members and 49
non-OECD members, as specified in the Appendix.

Table 2: Means and correlations of stocks and industry variables

Country Variables mean correlations

IPR 2010 3.58  1.00

Human capital 2.14  0.817 1.00

Physical capital 4.10  0.763 0.775 1.00

Rule of law 0.31  0.754 0.690 0.765 1.00
Industry Variables mean correlations

IP int. 9.84  1.00

Skill int. 0.81 0.031 1.00

Cap. int. 0.72  0.189 -0.686 1.00

Relat. Specific 0.47  0.160 0.552 -0.367 1.00

Information on technological dynamics within countries can be obtained from the
Cross-Country Historical Adoption of Technology (CHAT) dataset Comin and Hobijn
(2009) by observing the level of adoption of different technologies by each country
over time. Data on technology adoption is available for over 100 technologies across
150 countries. Our aim is to investigate the interaction between our key independent
variable (the interaction of the IPR regime with industry IP-intensity) and the stock
of different technologies available in a country in our panel under the different fixed
effect models. For the period under study, we look at available data on the adoption
of 83 technologies at the extensive margin by looking at the share of technologies

adopted by a country at any given point of time.

4 Empirical Analysis

4.1 Methodology

As our baseline specification, we use a variant of a methodology first introduced

by Rajan and Zingales (1998) and widely used in trade literature that uses an

6We match this classification with NACE system through a concordance table provided by
ISTAT (Italian statistical Office). Every time the cross-walk from HS to NACE is not unique, we
exclude the trade flow in that industry, but the number of excluded HS industries remain negligible.

8



interaction term to capture the relative difference in export values across industries
and countries, providing a complete map of specializations across countries. This
approach is particularly appealing for our purpose because it allows to control for
country and industry fixed effects that explain the total volumes of trade, and focus
on the mix of exports in each country. As an example, assume that two countries are
similar in every aspect but their IPR quality. A positive interaction term between a
country’s IPR institutions and the IP content of each sector would be an evidence of
comparative advantage because it suggests that countries with higher-quality [PRs

tend to export relatively more in IP-intensive industries.”

We estimate the following panel specification:

log(expic) = o+ Bi(IPint; * IPRcy) + Pa(hiy * log(Hey)) + B3(kiy * log(Key)) (1)
By * (2i % RLey) + Bs % GD Py + 6ijet + €icn

where log(exp; ;) is the natural log of export in industry ¢ from country c to the
rest of the world at time ¢, IPR., is a measure of the quality of protection of
intangible capital in country ¢ at time ¢, I Pint; is a proxy for the contribution of IP
to the production process of each industry i, z; is a measure of the importance of
relationship-specific investments in industry i; RL., is a measure of the quality of
contract enforcement in country c at time ¢; H.; and K.; denote the endowments
of skilled labor and capital of country c at time ¢, and h;; and k;; are the skill and
capital intensities of production in industry ¢ at time ¢. We also control for a time-
variant country variable, namely log of GDP per capita, GDPF,;, that can explain
changes in the overall volume of trade and level of development between countries
over the years. Throughout the paper, we will refer to the term IPint; * I[PR.,
as IPR interaction. Note that the same logic applies for the interpretation of the

coeflicients of other interaction terms in equation (1).

The use of a panel is important as the time dimension allows us to capture how
global changes in IPRs have resulted in a systematic change in the export structure
of a country over time. Our panel spans from 1989 to 2014 with 6 observations
per industry-country at 5 years frequencies. The IPR index is available at 5 years

frequency, from 1995 to 2010. We lag the institutional variables by four years with

"The underlying idea is that for each industry the dependence on a country variable, either a
stock or an institutional quality, is a technological feature and so it is constant across countries;
country features that satisfy better the needs of specific industries offer a more suitable environment
for efficient operation of those industries. As a consequence, countries specialize in industries whose
production needs are best matched with their factor endowments and institutional strengths.



respect to trade flows to allow for some delay in the effect of IPR policy change
on technological activity and trade structure. Same reasoning applies for contract

enforcement.

The panel specification incorporates country (d.), industry (9;) and time (J;) fixed
effects, that capture the overall level of trade and control for unobserved country,
industry, and time characteristics. In this specification, the variation that we assess is
within countries across industries and over time, net of industry-specific patterns and
world-wide business cycle fluctuations. In addition, since trade is correlated within
a country over time, we always cluster the standard errors at country level. The
basic hypothesis we want to test is whether, other things equal, a country’s export

volumes in IP-intensive sectors increase with an improvement of IPR enforcement.

4.2 Baseline results

The baseline panel results are reported in Table (3). Column (1) shows the result for
all countries. We include standard factor endowments as well as the interaction of
relation-specificity with contract enforcement from Nunn (2007), control for GDP per
capita, and consider country, industry, and time fixed effects. Countries with better
IPR protection and rule of law export relatively more in industries highly intensive in
IP and in industries with a relatively higher share of relationship specific investments,
respectively. The results also hint at the growing link between institutions and
comparative advantage with respect to the classic factors of human and physical
capital.® Confirming Maskus and Yang (2018), the protection of IPR appears to be
an effective tool in increasing innovation and R&D, thus leading to specialization in

sectors in which IP play a substantial role in the production process.

In columns (2)-(3) we split the sample between OECD and non-OECD countries to
account for differences in production structures, organizations, innovating capabilities
and the stage of development. Only OECD countries that are on average more
developed and technologically advanced form their comparative advantage based on
institutions. Non-OECD countries, with less advanced production processes that
involve tangible assets, seem to determine their specialization with property right

protection and Nunn’s channel of comparative advantage.”

In the baseline OLS estimation, we exclude from the analysis missing observations

8The mitigating role of physical capital is also in line with related literature such as Levchenko
(2007) or Maskus and Yang (2018).

9Maskus and Yang (2018) also shows that the effect of IPRs depends on the income level of
countries. Introducing a triple interaction multiplying the baseline IPR interaction with an indicator
dummy, they show that the impact is stronger for richer countries.

10



and observations with trade value equal 0. Restricting the focus on positive exports
only implies that we implement an analysis conditional on a country exporting in
an industry, and try to assess whether country characteristics explain the observed
difference in trade performance across industries rather than the decision to enter and
trade in an industry. Nevertheless, it is important to acknowledge the existence of a
massive amount of zeros in trade flow data across countries or across countries and
industries. We therefore repeat our regressions in columns (4)-(6) using a Poisson
pseudo-maximum likelihood (PPML) estimator to deal with the zero problem.’
Interestingly, IPR institutions no longer play a role in determining comparative
advantage when considering all countries. Yet, improvements of the protection
of intellectual capital over time continues to show a systematical effect on trade
structure for developed countries, leading to more exports in IP-intensive sectors.
Such impact cannot be observed for less-advanced developing economies, which
instead tend to rely on the classic form of comparative advantage based on physical
and human capital endowment. We continue with the PPLM estimations throughout
the rest of the analysis as it is the preferred method in terms of reliability given our

context and the nature of data.

Our analysis helps better understand the impact of IPR reforms or other determinants
of trade by considering how institutions can have different consequences depending
on the existing environment (Maskus and Ridley, 2016; Campi and Duenas, 2019).
Our baseline comparative study essentially shows that the impact of institutions
on the composition of trade, and therefore the source of comparative advantage,
varies with country-specific characteristics. To sum up the initial results, production
of IP-intensive goods are influenced by even smallest differences in IPR levels of
OECD countries endowed with intellectual capital. This implies that the protection
of intangible capital is an essential tool to stimulate innovation and increase the
efficiency of producing R&D-intensive goods by preventing imitation. The result is in
line with Qian (2007) that shows how IPR improvements foster innovation activities
in the pharmaceutical sector conditional on a minimum level of development and

human capital.

4.3 Robustness: Alternative Fixed Effect Models

While in the baseline specification we have used time, industry, and country fixed
effects, in table 4 we move to alternative fixed effect models to test the stability and

robustness of our results in more demanding specifications. The estimates are PPLM

10Tn all the PPML specifications, the dependent variable is the export level rather than the log
of export.

11
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and performed separately for OECD and non-OECD countries.*!

In columns (1)-(2), we use country and time-industry fixed effects to exploit vari-
ation across countries for each industry-year pairs, controlling for country-specific
characteristics that may affect systematically the level of trade for a country in all
industries and across time. This allows unobserved industry characteristics to be
time-varying, capturing different trends across industries over the years. In particular,
the specification accounts for the fact that industries follow different paths over time,
and that economies have become more knowledge-oriented, increasing the importance

of IP-intensive industries on average for all countries over time.'?

In columns (3)-(4), we use industry and time-country fixed effects, in which we
explain differences in our dependent variable exploiting variation across industries
within each country in each year, net of common (over countries and years) industry
performance. It allows to better control for country specific (unobserved) trends. In

this specification, the variable GDP is omitted.

Finally, in columns (5)-(6), we consider year and country-industry fixed effect. The
identification now comes from time-variation within country-industry pairs net of
world-wide business cycle fluctuations: we now track the performance of each industry
in each country and we look at its within variation over time, controlling also for
aggregate time fluctuations. This specification allows to control for unobserved
specificities that systematically affect the performance of an industry in a country.
For this reason, it enables also to partially detect the concern of reverse causality.
Namely, in this comparative advantage study, reverse causality would be interpreted
as the presence of an industry, with already high levels of export, that pushes for IPR
reforms. Basically, we are now controlling for whether after any IPR improvement,
net of year specific dynamics, there has been a systematic higher increase in the
export the higher the IP-intensity of the industry relative to their averages of the

same industry in the same country.

Overall, the alternative fixed effect models reinforce our claim about the importance
of IPR protection in developed countries. IPR institution is found to be a key
determinant of the pattern of trade regardless of the specification adopted. Each of

these specifications accounts more directly for different paths of the pattern of trade

HDespite different combinations of fixed effects allow us to control for different dimensions of
unobserved heterogeneities, there are still concerns related to omitted variable bias. To address
these concerns, in Appendix A.2 we report additional robustness checks in which we augment the
baseline specification with additional control variables that may potential drivers of the observed
results.

12Als0, by considering the concern that the importance of IPR may change faster for some
industries, this specification controls for the possibility that IP-intensity has not been constant over
time, since it captures any unobserved heterogeneity in each year for each industry across countries.

13



for each industry within a country over time: each specifications evaluate a different
source of variability, and in all cases our main interaction of interest is always found
to be a significant determinant of trade for OECD countries. The effects of the other
variables on the trade structure of developed countries depends on the specification
that we use because it is not stable across the three models. This effect is not found
for non-OECD countries, once again showing no systematic relationship between
IPRs and comparative advantage in developing economies. In the upcoming section,
we view the research question from a different approach, using the variation of the
timing of IPR reform across countries in a staggered difference in difference model

for a more precise treatement of potential reverse causality concerns.

5 IPR Reforms

Another concern besides omitted variables that invites caution when interpreting the
results is the possibility that causality runs from trade flows to IPR quality. If so,
the previous results would be generated by countries that specialize in IP-intensive
industries having greater incentives to develop and maintain an effective system to
protect intellectual capital. As the variable of interest here is not at the country
level, e.g. GDP, but at the disaggregated industry level, it appears less likely that
a single industry can affect the institutional quality at country level. Recall also
that we lag the IPR interaction term by four years with respect to trade flows that
we study throughout our analysis. Related works, e.g. Ivus (2010), Delgado et al.
(2013), and Maskus and Ridley (2016), further suggest that the TRIPS agreement
has exogenously imposed the enforcement and the timing of new global standards of
IPR protection. While considering post-TRIPS IPR levels as exogenous may seem
adequate for developing countries, it seems less reasonable for developed countries,

who were the advocates of the agreement.

A matter of particular concern is that countries suffering from fewer exports may be
more likely to endogenously reform IPRs in order to grow exports. Previous research
like Acemoglu et al. (2005) has for example pointed toward total trade volumes
affecting the development of political, economic, and legal institutions. We thus try
to address the reverse causality issue regarding IPR institutions in a more rigorous
manner, exploiting a series of IPR reforms in a difference in difference setup. We
then propose alternative methods of addressing the reverse causality concerns on
comparative advantage affecting institutions in sections A.3 and A.4 of the Appendix,
using IPR reforms and historical IPR levels in 1960 as instruments for today’s IPR

values.
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The literature on IPR has extensively used a series of reforms that drastically
changed the legal systems surrounding the protection of IPRs. These events have
been carefully analyzed by Park (2008), who have studied the evolution of the legal
systems across countries and identified specific episodes of significant changes in
the legal framework protecting IPRs. The time span of these reforms have been
expanded and documented in Ivus et al. (2017) and employed in subsequent works
such as Ivus and Park (2019).

For the purpose of this section, we move to an unbalanced panel setting, where we
follow the export performance of each country in a given industry over time. We
build upon several contributions (Branstetter et al., 2006; Manova, 2008; Delgado
et al., 2013) and recent improvements on the event study design (Borusyak and
Jaravel, 2017; De Chaisemartin and d’Haultfoeuille, 2022), and implement a staggered
diff-in-diff approach (Clarke and Tapia-Schythe, 2021) to assess how IPR changes
affect a country’s pattern of trade. This is essential as different countries implement
IPR reforms in different years and the time-varying treatment effects can generate a
severe bias. The approach taken ensures that already-treated groups are not counted

as comparisons, and that dynamic treatment effects do not get in the way.

We estimate the following regression:

6 6
log(exp;ct) = a+ Z Ym(Lead m) s + Z On(Lag n)er + B1(IPint; x reforme,) (
2

m=1 n=2

+Bo(hig * Hey) + B3 % (Kiy * Key) + Bax (23 % RLey) + 85 * GDPoy + i + Be + B + €ict,

where we now consider yearly observations from 1989 to 2015; reform is a binary
variable equal to 1 in the year of reform and all years afterwards, and 0 otherwise.
Since we are dealing with a time-varying country measure, its effect is not absorbed
by country or year fixed effects. Standard errors continue to be clustered at country

level to allow for correlation over time in the export patterns of a country.

The specification takes into account that reforms occurred at different points of time
in each country, and that some countries are never treated. Leads and lags are binary
variables indicating the the number of periods away from the event of interest in the
respective country. M and N leads and lags are included respectively.’® The first
lead (m = 1) is omitted to capture the baseline difference between countries where
the reform does and does not occur. Countries in which the event never occurs act

as pure controls. These observations have Os in all lead and lag terms, and act as

13The choice of using 6 leads and lags is robust to alternative thresholds.
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the counterfactual on which the estimation of impacts is based. The main effect of

a legal reform is thus identified purely from the within-country variation over time

and it is captured by the series of leads and lags.

The coefficient of interest is 31, which expresses the differential impact of IPR reforms

across industries depending on their IP-intensity. We expect the reform to have a

stronger impact on the trade performance of IP-intensive sectors compared to less

[P-intensive sectors, since the former are more directly affected by the consequences

of the reform. In this dynamic analysis, the identification of our main interaction of

interest, and similarly for other interaction terms, comes from the combination of

cross-countries and time-series variation in IPR protection status across countries

and cross-industry variation in IP-intensity.

Table 5: IPR reforms in a staggered diff-in-diff setting

Variable All Sample OECD non-OECD
IPR interaction: 0.00434*** 0.00714*** 0.00102
(4.43) (6.64) (0.76)
Capital interaction: -0.108 0.102 0.0640
(-1.52) (1.21) (0.67)
Skill interaction: 1.334%** 0.461 -0.00697
(3.81) (1.10) (-0.01)
Nunn interaction: 0.359%** 0.319%** 0.228%**
(12.06) (5.35) (6.82)
GDP: 0.803*** 1.218%** 0.590%**
(10.59) (8.09) (6.51)
Observations: 150074 61075 89999
R-squared: 0.7831 0.757 0.686
Country FE: Yes Yes Yes
Industry FE: Yes Yes Yes
Year FE: Yes Yes Yes
N. lags & leads: 6 6 6

The dependent variable is the natural log of exports in industry i by
country c to all other countries in year t. It is a panel exercise with
yearly observations, running from 1989 to 2015. The specification
includes 12 time dummies, 6 leads and 6 lags with respect to the
year of the reform. In all regressions, standard errors are clustered
at country level. *, ** and *** indicate significance at the 10, 5 and

1 percent level.

The exercise, reported in Table 5, shows that deep and exogenous legal change in

the protection of IP increased exports in sectors intensive in IP assets only in OECD

countries. Controlling for leads and lags 6 years with respect to the reform does
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Figure 1: Effect of IPR reform on total volume of Trade

not affect the significance of our key IPR interaction variable. The relationship
between IPR reforms and the overall volumes of trade is reported graphically in
Figure 1. There are no indications that low exports in years prior to the event
could have induced IPR reforms to improve export performance. If anything, more
trade-oriented countries may go through a reform, but there is no evidence of IPR
reforms leading to an increase in overall exports. Nonetheless, reforms resulted in a
shift of exports towards more IP-intensive sectors in OECD countries, but were not

sufficient to trigger such improvements in non-OECD countries.

6 Technology Transfer

In the previous sections we showed that the upgrading of IPR standards have not
been effective in boosting innovation and R&D or reshaping the export structure
of developing countries. Are there any other channels through which these reforms
can bring trade-related beneficial consequences for these countries? We now examine
whether strengthening IPR protection in developing countries has encouraged inter-
national knowledge spillovers through trade and foreign direct investment. We study
the implications of the harmonization of global IPR standards, and whether they

have been beneficial in nurturing technological capability in developing countries.
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Specifically, we study how the link between IPR institution and trade structure in
innovation-oriented economies vis-a-vis those with lagging technologies differs but

may converge over time.

6.1 Bilateral Trade Flows

In this section we look at the other direction of trade and assess how import patterns
could also be affected by IPR quality and be associated with technology transfer.
We employ data on bilateral trade flows, which allows us to augment the baseline
exercise with gravity controls and reassess our findings.'* More importantly, a
bilateral framework makes it possible to conduct a deeper comparative analysis by
further breaking up trade patterns for different countries and exploiting information
on both sides of trade. In particular, we compare the exporting behavior of an
OECD country with respect to a non-OECD country, and take the analysis at a
more disaggregate level by observing whether or not the importing country belongs
to OECD.

We run the following regression:

log(expi.p) = a+ Bi(IPint; * IPR.) + Bo(I Pint; * [PR. x IPR))
+03(hi x log(H.)) + Ba(k; * log(K.)) + B5 * (RLc * z;) + 6; + dc + 0p + e p + €icp,

where now log(exp;.,) represents the natural log of exports in industry ¢ from
country c to its partner p. Due to data limitations, this exercise is performed in a
cross-section framework, hence ignoring the time dimension. We however augment
the baseline specification to include importer country fixed effects 6, and also country
pair-wise fixed effects d., that should incorporate all the standard gravity controls.
We continue to cluster standard errors at exporter (country) level. Our strategy is
related to Shin et al. (2016), who finds that as importing countries adopt a more
stringent IPR regime, the impact on the bilateral exports of the partner nation is

negatively related to the level of technology of the exporting country.”

The bilateral analysis is a key tool for the question at hand because IPR institutions
could play a role on both sides of a trade transaction by affecting the pattern of
trade both for the origin and the destination country. It allows us to combine these

predictions in a more comprehensive manner as it allows us to directly assess the

14See Chor (2010) and Cai and Stoyanov (2016) for examples of a bilateral set-up of our original
baseline framework of comparative advantage.

15They argue that IPR acts as an export barrier to trade, especially discouraging exports from
developing countries that are in a catching-up phase.
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impact of IPR institution of an importing country on the export patterns of its
trading partner. We would expect more trade in IP-intensive industries not only
with higher IPR quality of the exporting country, but also that of the importing
country since in some cases better institutions serve as an important tool to attract
intangible capital. We therefore introduce a triple interaction I Pint; x IPR. * [PR,
in our specification that takes into account also the IPR strength in the importing
country and tells us whether or not the effect of the baseline IPR interaction is

stronger for higher quality IPRs in the destination.

The results are reported in Table (6) and are consistent with all our previous findings
regarding the impact of IPRS on export structure being evident only for OECD
countries, controlling also for importer country fixed effects and pair-wise country
fixed effects. Our main interest lies in the sign of the triple interaction, to highlight
the effect of IPR quality of the importing country on the export pattern of other
countries. The composition of imports is affected by IPR policy in a developing
country because multinational firms, particularly technology-oriented ones with high
risk of imitation, require their intangible capital to be safeguarded before entering
that market. This is especially true when flows to a developing country originate
from a developed country as these transactions on average involve a higher content
of technology, the stronger is the IPR regime in the exporting country. Nevertheless,
importing country IPRs also shift the balance of trade between non-OECD countries
toward more IP-intensive transactions. As expected, the triple interaction terms
in which the importing country is a developed nation are not different from zero
as entering these markets is not perceived as a threat for foreign firms due to their

already strong IPR institutions.

The findings show that the quality of IPR institutions has opposite effects on the
pattern of trade based on the stage of development: for developed countries it
helps boost R&D, innovation and the production in IP-intensive industries, thus
leading to more export in these sectors; for developing countries it attracts imports
of IP-intensive goods. In other words, what we found to be a source of comparative
advantage for OECD countries also explains an opposite trade pattern in non-OECD
countries: IPR protection stimulates trade in IP-intensive industries from developed

to developing countries.

This analysis has shed light on the positive effects of IPR improvements on trade
in [P-intensive industries both for developed and developing countries, in one case
affecting export patterns and in the other through imports. it seems that stricter
enforcement of IPR across developing countries can be beneficial by attracting more

technologies into these countries. A final important consideration for a complete
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picture of the effects of upgrading global IPR standards is to study whether the
resulting technology transfer can help its recipients build the necessary absorptive
capacity and eventually shift their comparative advantage to innovative activities.

This is the topic of our last section.

Table 6: Bilateral Trade Flow analysis

Variable (I) O-O  (II) O-NO (III) NO-O (IV) NO-NO
IPR: IPint; x IPR, 0.0236*%*  0.0211*** 0.0077 0.0043
(0.005) (0.004) (0.004) (0.0034)
IPint; * IPR.x IPR, 0.0003 0.0010%** 0.0005 0.0011**
(0.0002) (0.0002) (0.0006) (0.0004)
Skill: h; * log(H.,) 11.80** 12.99%* 2.96* 3.76%*
(4.194) (3.349) (1.664) (1.665)
Capital: k; x log(K.) 0.162 -0.285 1.073%%* 0.589**
(0.561) (0.500) (0.300) (0.263)
Nunn: z * RL. -0.444%* 0.135 1.139%** 0.726***
(0.202) (0.165) (0.206) (0.185)
Observations: 67641 83040 44237 47271
R-squared: 0.650 0.580 0.507 0.469
Exporting Country FE: Yes Yes Yes Yes
Importing Country FE: Yes Yes Yes Yes
Pair-wise Country FE: Yes Yes Yes Yes
Industry FE: Yes Yes Yes Yes

The dependent variable is the natural log of export in industry i from country ¢ to country
i. In all regressions, standard errors are clustered at industry-exporter country level and
are reported in brackets. *, ** and *** indicate significance at the 10, 5 and 1 percent
level. A constant term is included but not reported. Each column refers to a different
sample, identified in the first row. O refers to OECD countries, NO to non-OECD; the
first letter(s) identifies the exporting country, the second letter(s) the importing country.

6.2 Technology Adoption

A strong motivation that has led to significant improvements of IPR. policies, especially
in developing countries, is the idea that stronger and more effective enforcement of
IPRs would contribute to the transfer of technology, thereby fostering technological
progress in developing countries. Taking what we have observed so far in previous
sections as face value, this policy choice has not led these countries to systematically
specialize in [P-intensive industries. IPR protection has however helped less advanced
countries to increase their inflow of advanced technologies through imports, thus
leading to a mutual advantage both for IP producers in developed countries and

for the recipients of new technologies in the developing world. This positive result
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is only a part of the broader target set by the WTO when introducing the TRIPS
agreement. The ultimate goal was to create a new environment in which developing

countries could start also producing and specializing in more advanced industries.

To form a better understanding of the long-run effects of the global harmonization
of IPR standards that took place in the last decades, in this section we revisit our
baseline panel specification and make use of data on technology adoption (Comin and
Hobijn, 2009) to see how it interacts with improvements in IPR policy to determine
the composition of exports. We do this exercise for both OECD and non-OECD
countries to reveal the potential role of technology adoption on the impact of IPR
institutions on comparative advantage. To be more explicit, we look at how changes
in IPR institutions alongside technology adoption have over time affected the patterns
of trade.

We build a proxy of technology adoption, called tec_ad. at the extensive margin in
each country up to the period for which data is available (year 2000) by measuring
the proportion of technologies adopted in a country at any point of time (ratio of
technologies adopted over total number of technologies available worldwide). To this
end, we use a panel set-up from 1989 to 2000 with 3 observations per industry-country
at b years frequencies and estimate a specification similar to equation (1), which now
also interacts the IPR interaction term with the ratio of adopted technologies for

each country:

log(expict) = a+ Bi(IPint; x IPR.;) + fo(I Pint; * IPR.; * tec_ad.) + [3(hi s * log(H.y)) n
+/64(k’2'7t * lOg(KCJg)) + 55 * (ZZ LS Rth) + 66 * GDPQt + 5i/c/t + Ei,c,t

The coefficient of the triple interaction term can reveal whether and to what extent
being complemented by the adoption of new technologies and building absorptive
capacity can be decisive in the effect of IPR protection on trade structure for each
country group. The results are reported in Table 7 for both OECD and non-OECD
countries using PPLM estimations under all four fixed effect models presented in

tables 3 and 4, with robustness standard errors clustered at country level.

The findings consistently show the significant effect IPR institutions in the compara-
tive advantage of OECD countries irrespective of the level of technology adoption.
IPRs continue to play no direct role in non-OECD countries, but the results are
striking and uncover a positive and significant effect of the interaction of our variable
of interest with technology adoption. If improved IPR quality is accompanied by

technology adoption in developing countries, it can also eventually shift their exports
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towards more IP-intensive industries. This is an important result and not only
highlight the critical role of absorptive capacity to reap the fruit of better IPR protec-
tion, but also suggests that the latter can be a driver of development in non-OECD
countries if complemented by technology transfer. Therefore, by investigating the
question deeper in this section, we observe that policies aimed at strengthening IPR
standards have indeed triggered some improvement in the export performance of
[P-intensive sectors in developing countries as long as they go hand in hand with
the intermediary channel of technology transfer. One can relate this to the inflow
of technologies through IPR-induced imports building technological capability that

may, over the years, spur industrial development.

7 Conclusion

Recent contributions in trade literature have emphasized the role of institutions as a
source of comparative advantage. We provide an empirical assessment of how IPR
institutions shape the patterns of specialization depending on the level of economic
development. Splitting the sample between OECD and non-OECD countries, we find
that IPR institutions drive exports in IP-intensive industries in advanced economies.
This finding is consistent with the evidence that developed countries possess the
initial intellectual capital necessary to engage in innovation activities. After a baseline
panel analysis, we show the results are strongly robust using different fixed effect
models with the purpose of controlling for additional dimensions of unobserved
heterogeneity. We then test the validity of our results using IPR reforms in a
staggered difference-in-difference framework in order to exploit different timing of
reforms across countries and help mitigate reverse causality concerns. In summary,
our preliminary evidence suggests that IPR reforms only have a systematic impact

on trade pattern for OECD countries.

We then investigate further to examine whether improvements of IPR protection
in developing countries can be beneficial through other channels. We find that
better IPR protection can stimulate imports of new technologies into developing
countries and serve as a crucial step to build technological capability and eventually
generate new patterns of specialization. We therefore supplement the predictions
with a bilateral trade analysis and reveal a complementarity between the role of
[PRs in determining OECD exports and non-OECD imports of technology-intensive
goods. Domestic IPRs lead OECD countries to specialize in IP-intensive industries
and destination IPRs direct the trade of these goods towards non-OECD locations
with strong IPR institutions. In other words, the results suggest that better IPR
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institutions allow non-OECD countries to attract the technology embodied in IP-
intensive goods by protecting foreign firms’ intangible assets. Progresses made in
developing countries with respect to their IPR regime could thus be a driver of

technology diffusion and a first step towards specialization in IP-intensive sectors.

We conclude our study by making use of information about the timing of the
adoption of different technologies and its interaction with IPR policy improvements
in determining patterns of trade. While technology adoption has no additional
effects on the persistent role of IPR institutions in already technologically advanced
economies, improved IPR protection tends to be important for redirecting the
developing world’s exports to [P-intensive sectors if accompanied by an inward
transfer of new technologies. The findings highlight the importance of technology
transfer for less advance economies to make an upgrading of IPR standards meaningful
in terms of trade and growth. An avenue of future research is to investigate further
such reversal in the source of comparative advantage, by studying circumstances
under which technology adoption occurs and IPR reforms could explicitly induce

domestic innovation and R&D in developing countries.
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A Appendix

Al

List of Countries and the Year of IPR Reform

OECD countries

non-OECD countries

Australia, Austria, Belgium, Canada,
Chile, Czech Republic, Denmark, Fin-
land, France, Germany, Greece, Hun-
gary, Iceland, Ireland, Israel, Italy,
Japan, Lithuania, Luxembourg, Mex-
ico, Netherlands, New Zealand, Nor-
way, Poland, Portugal, South Korea,
Slovakia, Spain, Sweden, Switzerland,
Turkey, USA, United Kingdom

Algeria, Angola, Argentina, Bolivia,
Botswana, Brazil, Bulgaria, Burundi,
Cameroon, China Colombia, Congo,
Costa Rica, Cyprus, Dominican Re-
public, Ecuador, Egypt, El Salvador,
Ethiopia, Fiji, Guatemala, Honduras,
India, Jamaica, Jordan, Madagascar,
Malawi, Malaysia, Malta, Mauritius,
Nepal, Nicaragua, Pakistan, Panama,
Paraguay, Peru, Russia, Rwanda, Singa-
pore, South Africa, Sri Lanka, Tunisia,
Uganda, Ukraine, Tanzania, Uruguay,

Vietnam, Zambia, Zimbabwe
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A.2 Robustness of baseline results

Before interpreting our previous results as conclusive evidence of comparative ad-
vantage, we carry out a sensitivity analysis to address several potential concerns.
An immediate issue that arises is the existence of other omitted determinants of
comparative advantage not included in (1) that may be correlated with our main
variable of interest. We implement a series of robustness checks to mitigate the pos-
sibility of the observed specialization in IP-intensive industries for OECD countries
being driven by other industry features or for reasons unrelated to IPR quality. To
deal with this, we control for a host of alternative determinants of trade flows that,
if omitted, may bias the weight played by IPR institution in shaping the observed
pattern of trade. Same reasoning applies to contract enforcement and subsequent

specialization in contract-intensive industries.

In order to do so, we interact several industry characteristics with the log of income
per capita to control for the possibility that, for reasons other than the protection of
tangible and intangible capital, high income countries specialize production of certain
industries. In particular, in columns 1 and 2 of Table (8) we include interactions
of the log of income per capita with a measure of the share of value-added of each
industry. The interaction allows for the possibility that richer countries have a
comparative advantage in more lucrative and high value-added industries. In column
3 and 4, we further include interactions of human and capital intensities with log of
income per capita of the country, to control for the possibility that richer countries

tend to specialize in industries that are more human or physical capital intensive.

In columns 5 and 6, we augment the specification by interacting IP-intensity and
contract-intensity with the log of income per capita of the country to control for the
possibility that richer countries tend to specialize in these industries merely because

they are more developed and not specifically due to the institutional setting.

Overall, a pattern consistent with the results of Table (3) continues to emerge
throughout all robustness checks and across different specifications. Between devel-
oped countries, there are systematic effects on trade specialization depending on
the stock of human capital and on the quality of IPR institution; as for developing
countries, those with better rule of law export relatively more in industries that rely
heavily on relationship-specific investments. Despite changes in the magnitude of our
results, our main variables of interest remain significant, reinforcing the idea that
specialization of production stems from different sources in developed and developing

countries.
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A.3 Instrumental Variable I: IPR Reforms

Here, we exploit the major IPR reforms used in the paper as instruments for IPR
quality. What is essential for us is that these episodes can be used as instruments
because they can be considered as exogenous events and provide a random variation
in today’s IPR levels. To conduct this exercise, we consider a panel set-up from 1989
to 2014 with five-year intervals for each industry-country observation. This choice
was driven by the fact that the Park index is updated every 5 years. We introduce
a dummy for IPR reform that is equal to one starting from the first interval after
which the reform occurred onwards.'® It is a time-varying country variable that
explains part of the variation in trade volume across time. Also in this case, we
allow lags for changes in the IPR protection system to have some effects on the trade
structure because trade flows of 1989 are regressed on IPR reform of 1985 and so on.
In addition, since we are working with a dynamic specification, we include the log of
GDP in the regression. To control for serial correlation in the export performance of

an industry in a given country, we cluster at country-industry level.!”

In the first stage, we regress our variable of interest, IPR interaction, on the dummy
IPR reform interacted with IP-intensity at industry level, including again the variables
described in the baseline specification (equation ??) plus year fixed effect since we
now have a time dimension available. The instrument, which exploits the different
timing of reforms across countries, is highly significant and strongly related to IPR
values. We then use the predicted values from this first stage, I PR interaction, as
explanatory variable in the second stage. The IV is relevant, as highlighted by the
statistics at the bottom of Table (9), which are all above the critical values. The test
for weak instrument rejects the null hypothesis and so we can conclude that reforms
are a strong instrument.’® The results in Table (9) show that also the instrumental
approach confirms our main hypothesis about the importance of IPR institutions as
a key determinant of comparative advantage only for OECD countries. Overall, we
believe that the emergence of a consistent and stable pattern mitigates the concerns

on reverse causality.'

16For example, all the countries that experienced a reform between 1982 and 1985 will have the
dummy IPR reform equal one from 1985 onwards, and all the countries that underwent a reform
between 1986 and 1990 will have the dummy IPR reform equal to one from 1990.

1"The results are unaffected when using robust standard errors and clustering at the level of the
exporting country.

18To implement the instrumental variable approach, the Stata routine ivregress 2sls has been
applied, In addition, the post-estimation commands first and weakivtest have been used to compute
the statistics in the second part of Table (9).

19Tn addition, we have implemented two further exercises. In Appendix ?? we use IPR quality
level in 1960 to instrument today’s IPR values. Also, we replicated both the exercises reported
in this section using a series of reforms identified by Branstetter (2006), confirming the results
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Table 9: IV Estimation

Second Stage All Sample OECD NON-OECD
IPR reform., -0.0444 0.0399 -0.0927
(0.0588) (0.0850) (0.0967)
IPR: IPint; x IPR reform.,  0.00195%  0.00544***  -0.000877
(0.00106) (0.00165) (0.00166)
Skill: hy, * log(H.,) 1.432% 0.0117 0.269
(0.829) (0.946) (1.060)
Capital: k;; * log(K..) -0.151 -0.0549 0.123
(0.175) (0.218) (0.244)
Nunn: z; * RL., 0.50 1% 0.567#** 0.329°%#*
(0.0806) (0.149) (0.114)
GDP,;: 0.611 0.623 0.382
(0.383) (1.103) (0.373)
Observations: 31483 13090 18393
R-squared: 0.777 0.749 0.683
Country FE: Yes Yes Yes
Industry FE: Yes Yes Yes
Year FE: Yes Yes Yes
First stage:
IPR. - IPint; : 1.4522%%%  1.3028%%%  1.2115%%*
(0.07525)  ( 0.13054) (0.10122)
Weak IV test: 367.9 96.69 40.82

The dependent variable in the second stage is the natural log of exports in
industry i from country c to all other countries. It is an unbalanced panel exercise
with five observations for each country-industry, running from 1989 to 2014.
The first stage dependent variable is the interaction term between IP-intensity
at industry level and IPR reform dummy. Then, we use the predicted values,
IPR interaction, in the second stage. The bottom part of the table reports the
coeflicient of the IV from the first stage, together with the values of the F-test
resulting from the first stage and the endogeneity test. All explanatory variables
in the second stage are also included in the first stage, but to conserve space
we only report the first stage coefficients for the instrumental variable. In all
regressions, standard errors are clustered at country-industry level. * ** and
*** indicate significance at the 10, 5 and 1 percent level. In the IV exercise with
IPR reforms, there are six observations for each industry-country variable, from
1989 to 2014 with five years of frequency.
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A.4 Instrumental Variable II: Historical IPR Data

We propose a further IV strategy to address the concern on reverse causality. We
move to a cross-sectional analysis using the most recent year available - 2010 - in
order to exploit historical IPR protection values as instruments to today’s values.
Because each country’s quality of IPR in 1960 is pre-determined and unaffected by
trade flows in 2014, it can be a candidate to isolate exogenous variation in today’s
quality of IPR institutions. At the same time, the instrument is highly related to our
potentially endogenous variable, given the persistency in the quality of institutions
across countries. In particular, we regress I PR, 1960 - [ Pint; on I PR, 2010 - I Pint;,
and used the predicted values I PR as main explanatory variable for the second stage.
All additional variables specified in equation 1 (adapted to a cross-sectional setting)
are included in the first and second stage.?’ The instrument is relevant when we
look at the all sample and for OECD countries, as highlighted by the statistics at
the bottom of Table (10), which are all above the critical values, suggesting that
old IPR values are a valid instrument for developed countries. The IV coefficient is
positive and statistically significant for the all sample and OECD countries, providing
support for the importance of IPR institution in shaping comparative advantage
and mitigating the potential positive feedback effect that trade might have on IPR

enforcement.

obtained using the reforms identified by Park (2008). We decided to focus on the reforms identified
in the latter source because it provides information on a much larger set of countries, allowing for
a separate analysis between OECD and NON OECD countries, which is the main interest of the
paper.

20In this way we control for possible influences that IPR protection in 1960 could have had on
trade values other than through its direct effect on IPR protection level in 2010. In fact, a possible
concern for the validity of this instrument is that IPR quality in 1960 may also affect comparative
advantage through channels other than IPR quality in 2010, not satisfying the exclusion restriction.
For example, IPR in 1960 can be related to other country characteristics, such as GDP, that may
have a direct impact on trade flows, see Ginarte and Park (1997) and Chen and Puttitanun (2005).
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Table 10: IV Estimation

Second Stage All Sample OECD NON-OECD

IPR: IPint; « [PR, 0.00836***  0.0241%* 0.00816
(0.00297)  (0.0101) (0.0214)

Skill: h; * log(H.,) 3.539%* 12.98%%* 0.412

(1.879) (4.139) (2.554)
Capital: k; x log(K.,) -0.300 -1.107 0.128

(0.228) (0.746) (0.405)
Nunn: z; * RL, 0.615%** -0.522%* 1.037#%*

(0.115) (0.228) (0.239)
Observations: 7086 2812 4274
R-squared: 0.772 0.771 0.671
Country FE: Yes Yes Yes
Industry FE: Yes Yes Yes
Year FE: Yes Yes

First stage:
IPR 960 - I Pint; : 0.61443%*F*  (.33323*** 0.1489
(0.06923) (1 0.0398 ) (0.12407)

Weak IV test:
Effective F-statistic 80 75 1.5

The dependent variable in the second stage is the natural log of exports
in industry i from country c to all other countries. The first stage
dependent variable is the interaction term between IP-intensity at
industry level and IPR protection quality in 1960. Then, we use the
predicted values, IPR interaction, in the second stage. The bottom
part of the table reports the coefficient of the IV from the first stage,
together with the values of the F-test resulting from the first stage and
the endogeneity test. All explanatory variables in the second stage are
also included in the first stage, but to conserve space we only report
the first stage coefficients for the instrumental variable. *, ** and ***
indicate significance at the 10, 5 and 1 percent level.
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