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Abstract

This thesis consists of three chapters on international trade and environmental economics
in developing countries. The first chapter examines trademarks in developing countries.
I introduce a trademark as a technology to mitigate information frictions in a general
equilibrium setting with firm heterogeneity. In my model, highly productive firms are
more likely to use a trademark, since the revenue increase outweighs the trademark cost
only for these firms. I test my theoretical predictions using Chinese exports to Africa in
the tire industry. By exploiting a staggered ratification of the international trademark
agreement in Africa, I find evidence of reallocation away from less productive firms. I also
show that trademarks are welfare-enhancing technology in Africa. The second chapter in-
vestigates the effects of corporate environmental responsibility in global supply chains on
environmental pollution by exploiting a change in an environmental tax policy in China.
First, I find that Chinese firms that participate in global supply chains respond to the
tax change by reducing the amount and intensity of water pollution with an increase in
revenues. Second, the response to the tax is concentrated among tier 2 suppliers. Finally,
the result shows that the new tax policy has a larger effect on Chinese suppliers linked
to global buyers that have higher corporate environmental responsibility. These results
are consistent with the notion that corporate environmental responsibility is associated
with higher environmental standards, both through selection and treatment effects and
potentially playing a significant role in complementing host countries’ policies aimed at
curbing pollution. The third chapter studies how infrastructural instability affects export
practices of sellers in developing countries. By leveraging order-level export data and ex-
ploiting seasonal power outages in Myanmar, I find that exporters decrease their exports
in seasons of frequent power outages. I also show that the effect is heterogeneous across
orders for buyers adopting different sourcing strategies. The results suggest that infras-
tructural instability in developing countries is of crucial concern for linking domestic firms

with foreign buyers.
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Chapter 1

The Value of Trademarks: Micro
Evidence from Chinese Exports to

Africa

1.1 Introduction

Imports of high-quality products play a central role in economic development (Goldberg
et al., 2010). Through increased access to previously unavailable inputs, firms can in-
crease productivity, expand the scope of their domestic products and meet the required
standards to export their products. However, sourcing high-quality products in devel-
oping countries is plagued with difficulty. In settings of imperfect contract enforcement
and asymmetric information, firms often struggle to credibly signal product quality, which
limits their incentives to invest in quality improvements. Sellers and buyers have sought in-
formal mechanisms and/or market-oriented behaviors to mitigate this problem, and there
is empirical evidence that they rely on long-term relationships based on trust or reputa-
tion (Macchiavello and Morjaria, 2015) and on branding technologies to differentiate their
products from other products (Bai, 2021). Because empirical evidence on the institutional
role in quality upgrading is scarce, policymakers in developing countries are interested
in how best to complement these informal institutions by building and improving the

institutional context that can mitigate these problems.

For policymakers, a trademark is considered a key policy tool. This is because a trademark

is capable of distinguishing the goods of one firm from those of other firms and, as a result,
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sellers can brand the products. Furthermore, buyers distinguish goods with a trademark
from goods without a trademark, because sellers can include the special symbol “®)”
thorough the intellectual property system. Thus, although a trademark is not a certificate
of provided quality per se, it can convey some credible signals of a seller’s reputation
and reliability to buyers. If sellers can build their brands and/or reputations with a
trademark, they can therefore send credible signals of their quality to consumers and

mitigate information friction in the market.

However, the consequences of introducing a trademark are theoretically mixed in a gen-
eral equilibrium framework. One possibility is that trademark users might upgrade the
quality of their products if a trademark conveys signals regarding their reputation as a
signaling device (Grossman and Shapiro, 1988a). Another possibility is that a trademark
could lead to changes in the market structure that allow certain firms to increase their
market power and perhaps also reduce quality for trademark users, and non-users due
to changes in competition (Grossman and Shapiro, 1988b, Aghion et al., 2005 and Amiti
and Khandelwal, 2013). Due to these different mechanisms, empirical findings are key for

understanding the welfare implications of trademarks.

In this paper, I study whether a trademark improves market efficiency and welfare. Iden-
tifying the role of a trademark is key to public policy but empirical evidence on this
question is scarce due to several distinct challenges. First, the institutional setting re-
garding a trademark is endogenously determined. Second, the role of trademarks requires
transaction-level data combined with information about which products are trademarked.
Third, within-firm variation in trademark usage is rarely observed and it is hard to isolate

its effect from the effects of other firm-specific factors.

I tackle these challenges by studying an international trademark for Chinese exporters in
the African tire industry. This context presents several features that allow my analysis.
First, 17 African countries suddenly ratified an agreement on an international trademark in
2015. Second, Chinese exporters in the tire industry are leading exporters not only within
one country but also across different countries in Africa. This allows me to investigate how
exports of the same firm with and without a trademark are different. Third, information
frictions between sellers and buyers were widespread in the industry, and it is appropriate

to analyze the role of a trademark in developing countries.

The empirical setting is the African tire market after 17 countries unexpectedly ratified
an international trademark agreement in 2015. This market is served almost entirely by

Chinese exports, with 400 Chinese firms accounting for about 60% of the market share
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across the whole continent in 2014. More than 90% of total exports were from firms
exporting to both countries that ratified the 2015 trademark agreement and to those that
did not. The main estimation method used in this paper is a Difference-in-Differences
(DID) design, comparing country- and firm-level outcomes in ratifying and non-ratifying

countries before and after the agreement came into force.

Exploiting this sudden change of the member countries, I examine how exporters change
their behavior. At an aggregate level, countries that become member countries in 2015
import fewer tires and total expenditure falls in the subsequent years. Next, since more
micro-level study is needed to evaluate welfare, I also look at the details of these results at
the firm level. At the extensive margin, fewer Chinese firms export tires to the ratifying
countries. On the intensive margin, an exporter increases the probability of trademark
usage as well as the unit price, but reduces its sales. Then, I investigate whether the
effect of an international trademark agreement varies across African countries and between
Chinese exporters. I find that the effect is more pronounced in a competitive market, and
that the intensive margin effect depends on an exporter’s position in each country. A
large Chinese exporter in a given country increases the probability of trademark usage
and its sale by upgrading products’ quality, while a small Chinese exporter decreases its
sales and does not use a trademark. These results, when considered together, suggest a
reallocation of total market shares to larger Chinese firms who have upgraded product

quality in ratifying countries.

My interpretation of the empirical results is that sellers sell more and earn more revenue
because they mitigate information frictions with a trademark and upgrade the quality
of their products. In the above empirical analyses, I use several outcomes as proxies of
product quality by country-year. Unit prices contain information about quality because
they reflect changes in marginal cost, as well as in markup. Second, quality is reflected
in the lifespan of the tires: higher-quality tires last longer and need to be replaced less
frequently. Less frequent replacement decreases the total number of tires demanded and,
hence, product quantities are also informative about quality. Since prices and quantities
are equilibrium outcomes that reflect other changes to demand and supply, a combination
of results is needed to distinguish evidence of quality upgrading from the role played by
other possible effects. Furthermore, to further strengthen my empirical results, I infer
quality of the products following Khandelwal et al. (2013) and check whether estimated
quality is different between exporters. The results indicate that large exporters upgrade

the quality of their products in the ratifying countries after 2015.
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An alternative hypothesis appears less plausible. It is that a firm uses a trademark not to
differentiate its product from others but rather, to protect it from counterfeits. If it can
protect its genuine products with a trademark, it means that it faces less competition and
increases its market power by excluding counterfeit products from the market. Then, it
does not have an incentive to offer high quality with a trademark due to less competition
in the market. Thus, when the cost of applying for a trademark declines, the reallocation
away from a less productive firm forces this firm to downgrade quality, to decrease the unit
price, to sell fewer quantities, and to earn less revenue. These predictions are at odds with
my empirical findings. Furthermore, downgraded quality of the product with a trademark
is not consistent, because my estimated quality increases when a trademark is added to a

product.

Another concern is that a firm uses a trademark to exclude products from the market and
to change its markup. If this holds, the increase in the unit price is not from an increase
in provided quality but from an increase in markups due to the change in the market size
(Melitz and Ottaviano, 2008). To check whether a Chinese exporter changes its mark
up after a country ratified the international trademark agreement, I follow Corsetti et al.
(2019) and estimate the destination-specific markup elasticity to the exchange rate. The
results show that the effect of the accession on the markup elasticity is irrelevant to each

Chinese exporter’s position in each exporting country.

I develop a model of a trademark to discipline my empirical analysis. Existing studies
(Nelson, 1970, Nelson, 1974, Milgrom and Roberts, 1986, Wernerfelt, 1988, Johnson and
Myatt, 2006 and Marvel and Ye, 2008) have analyzed advertising and other dissipative
marketing expenditures based on games of incomplete information in the partial equilib-
rium setting. In their models, firms use these expenditures to inform potential customers
about the existence, characteristics and prices of the products they offer. However, there
is a gap between their insightful approaches and my empirical findings. Three points are
worth noting here. First, in their models, quality is not treated as a choice variable but
rather as exogenously given. Furthermore, they do not even assume that lower quality
is cheaper to produce. Thus, their models cannot explain within-firm quality upgrading
associated with trademark usage reported in my analysis. Second, the problem addressed
in their studies is not the moral hazard one that the firm may have incentives to cheat by
cutting quality, but the adverse selection one that the low-quality sellers may imitate the
high-quality sellers. Thus, in their models, if the trademark registration fee decreases, the
incentive compatibility constraint could be violated, and low-quality sellers could use a

trademark to imitate the high-quality sellers. This prediction is at odds with my empirical
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result that Chinese exporters use a trademark not for their imitation but for their quality
upgrading. Third, my empirical analysis shows a reallocation of total market shares from
smaller firms not using trademarks to larger firms who have upgraded product quality in

the ratifying countries. This finding is hard to predict in the partial equilibrium setting.

To fill this gap, I present a model of a trademark built on built on Bustos (2011) and
Hallak and Sivadasan (2013). I introduce a trademark as a signaling device to mitigate
information frictions in a general equilibrium framework incorporating firm heterogeneity.
In the model, while a less productive firm does not use a trademark because it cannot earn
enough revenue to pay for the investment in this technology, a highly productive firm uses
a trademark to upgrade quality, sell higher quantities, and earn higher revenue. I then
analyze the model under the scenario where the investment cost for a trademark decreases.
When the cost decreases, a highly productive firm is more likely to use a trademark. As this
firm can earn more revenue with a trademark, this causes the reallocation of market shares,
forces a less productive firm to make less revenue, and makes the least productive firm
exit the market. I derive the same predictions in an open economy. In an open economy,
a highly productive exporter in a foreign country is more likely to use a trademark. As a
result of the reallocation of market share, the least-productive exporter is more likely to

stop exporting, and a less productive exporter is more likely to decrease its sales.

To quantify how a trademark leads to welfare change, I employ direct and indirect welfare
analyses. In a direct welfare analysis, I focus on car accidents. As road traffic injuries
are one of the major health and development problems in Africa and a tire quality often
plays a major role in causing accidents, I investigate how quality upgrading matters for
road accidents. Using the global status reports on road safety and the value of life by the
World Health Organization (WHO), I show that both the number and rate of road traffic
deaths decrease in the ratifying African countries experiencing severe road traffic injuries
and that the economic cost of road traffic accidents saved by this decrease amounts to
0.101 — 0.131% of gross national product (GNP). In an indirect welfare analysis, I do a
back-of-the-envelope calculation following Hsieh et al. (2020). The results suggest that
the improved quality of tires in the ratifying countries increases welfare by 0.014%, which

amounts to the $1,670,277 in total.

My results and interpretations have an important policy implication. If a firm signals its
quality with a trademark, the government just needs to subsidize a fee for an application.
As the cost decreases, more firms use a trademark and consumers can verify the quality of

products more efficiently. As a result, information frictions are mitigated, and an increase
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in total welfare is induced. This view contrasts with the implication of the alternative
hypothesis that the government needs to strengthen law enforcement against counterfeit

products to exclude them from the market.

This paper contributes to different strands of literature. First, the paper is built on
how quality matters in international trade. While much literature studies the role of
quality in international trade theoretically and empirically (Grossman and Helpman, 1991,
Verhoogen, 2008, Khandelwal, 2010, Hallak and Schott, 2011, Baldwin and Harrigan, 2011,
Kugler and Verhoogen, 2011, Hallak and Sivadasan, 2013, Bastos et al., 2018, and Fieler
et al., 2018), evidence is limited on how asymmetric information in international trade
affects quality and how it is mitigated with technology adoption. My theoretical framework
is based on Bustos (2011) and Hallak and Sivadasan (2013), and I provide empirical
evidence that firms can alleviate information frictions with trademarks in international

trade, which is consistent with my theoretical predictions.

Second, this paper contributes to the literature on information frictions in developing
countries. Much literature examines trading practices and environments in developing
countries (Banerjee and Duflo, 2000, Jin and Leslie, 2009, Macchiavello, 2010, Macchiavello
and Morjaria, 2015, Bai, 2021 and Startz, 2021). My analysis shows how governments
in developing countries support firms’ quality upgrading and offers an important policy

implication.

Third, this paper contributes to the literature on intellectual property rights, specifically a
trademark. While much literature studies intellectual property rights theoretically and em-
pirically (Landes and Posner, 1987, Grossman and Shapiro, 1988a, Grossman and Shapiro,
1988b, Helpman, 1993, Chaudhuri et al., 2006, Qian, 2008, Goldberg, 2010 and Fang et al.,
2017), empirical evidence on trademarks is limited. This paper bridges the gaps in existing
studies by offering empirical findings of how a trademark works in markets in developing
countries. Qian (2008) is most closely related to my study since both provide empirical
evidence on intellectual property rights. In an environment where asymmetric information
is serious, both discuss the role of intellectual property rights. Qian (2008) investigates
how markets function with less government intellectual property rights enforcement. In

contrast, I study whether trademarks alleviate market failure and improve welfare.

The rest of this paper is organized in the following way. Section 1.2 describes the institu-
tional context and sudden changes in the institutional framework governing trademarks at
the country level. I present my empirical findings in Section 1.3. Section 1.4 explains the

theoretical background to explain how a trademark works in a market and to guide my
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empirical results. Section 1.5 investigates how welfare increases due to the introduction

of a trademark both directly and indirectly. Section 3.4 concludes.

1.2 Empirical Settings

1.2.1 Trademark Background

A trademark is a sign that distinguishes the goods and services of one firm from those
of other firms. With a trademark, the owner can pursue legal action against trademark
infringement. Unlike other intellectual properties, exported goods are not protected in
foreign countries if companies have registered their trademarks only in their domestic
country. As it is cumbersome for exporters to register their logo and/or brands in each
exporting country, there are some regional intellectual property organizations that a firm
can apply directly to in order to obtain a trademark in many foreign countries at the same

time.

In Africa, there are two regional intellectual property organizations: Organisation Africaine
de la Propriété Intellectuelle (OAPI)!, and the African Regional Industrial Property Orga-
nization (ARIPO)?. Both?® of them are in charge of regional trademarks.* For exporters,
there are practical difficulties in using these regional systems. An application must be
filed by any qualified natural or legal person, either in person or through an authorized
representative whom the national industrial property office recognizes as having the right
to represent the applicant. If the applicant is neither an ordinary resident nor has a prin-
cipal place of business in any of the OAPI and/or ARIPO member countries, it needs to
hire a legal practitioner to apply for a trademark. Due to this system, an exporter bears

sizable costs for these applications.

!The member countries are Benin, Burkina Faso, Cameroon, Central African Republic, Chad, Comoros,
Congo, Cote d’Ivoire, Equatorial Guinea, Gabon, Guinea, Guinea-Bissau, Mali, Mauritania, Niger, Senegal,
and Togo.

2The member countries are Botswana, Gambia, Ghana, Kenya, Lesotho, Liberia, Malawi, Mozambique,
Namibia, Rwanda, Sao Tome and Principe, Sierra Leone, Somalia, Sudan, Swaziland, Tanzania, Uganda,
Zambia and Zimbabwe. The observer countries are Algeria, Angola, Burundi, Egypt, Eritrea, Ethiopia,
Libya, Mauritius, Nigeria, Seychelles, South Africa, and Tunisia.

3The locations of OAPI and ARIPO member countries are shown in Figure 1.1. OAPI countries are
located in West and Central Africa, while ARIPO countries are located in East Africa. Which organization
each country belongs to mainly depends on its main language. OAPI mostly includes French-speaking
countries, while ARIPO mostly includes English-speaking countries.

4There are other regional intellectual property organizations: not only in developed countries, but
also in developing ones. Examples include the Arab States Broadcasting Union Website (ASBU), Benelux
Office for Intellectual Property (BOIP), the Eurasian Patent Organization (EAPO), the European Patent
Organisation (EPO), the International Union for the Protection of New Varieties of Plants (UPOV), the
Interstate Council on the Protection of Industrial Property (ICPIP), the Office for Harmonization in the
Internal Market (OHIM), and the Patent Office of the Cooperation Council for the Arab States of the Gulf
(GCC Patent Office).
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The World Intellectual Property Organization (WIPO), which is one of the 15 specialized
agencies of the United Nations, was launched in 1967 to encourage creative activity and to
promote the protection of intellectual properties throughout the world. For trademarking,
the WIPO introduced the Madrid System, which is a convenient and cost-effective solu-
tion for registering and managing trademarks worldwide. With this system, a firm can
file a single application to apply for protection in up to 120 countries. Once it submits
its application and the WIPO formally examines it, it is sent to the regional intellectual
property offices and examined substantially again. If it is also approved by the regional
intellectual property office, a firm is allowed its registered trademark. The term of trade-
mark registration varies and depends on the goods and services, but it usually lasts for 10
years. It can be renewed indefinitely upon payment of additional fees. Trademark rights

are private rights, and protection is enforced through court orders if needed.

A firm can use this system if the countries where it applies for a trademark have ratified
the Madrid Protocol. It is not compulsory for each country to be a member of this system,
and each local organization makes a decision. In 2015, there was radical change in the
Madrid Protocol member countries in Africa, and the percentage of African countries that
were Madrid Protocol members doubled (from 29.8% to 64.9%).° OAPI played a role in
this sudden change of the members in Africa. Although OAPI introduced the regional
intellectual property system, the system was not welcomed by foreign exporters due to
the reasons mentioned above. To mitigate the hardship faced by foreign exporters and to
make the OAPI member countries attractive, OAPI agreed to join the Madrid Protocol
and became the 93rd member of the Madrid System on December 5, 2014. This protocol

entered into force on March 5, 2015.°

The reason why only OAPI members joined the Madrid Protocol in 2015 is due to the
different law systems between OAPI and ARIPO countries. ARIPO countries are former
British colonies and common law countries. This means they need to modify each country’s
national laws before they ratify an agreement and become the member countries. This is
a complicated and time-consuming step that prevented ARIPO countries from becoming

members at that time. In contrast, OAPI members are former French colonies and civil

In the appendix, I examine the history of the Madrid Protocol member countries. Based on the
cumulative number of the Madrid Protocol member countries and the number of countries that became
members per year, I identify that this sudden change in member countries only happened in Africa, and
it was only in 2015.

5The years of each country’s entry in OAPT and ARIPO are in Table 1.B.1 and 1.B.2 in the appendix.
Due to the sudden change, all countries ratified the Madrid Protocol in 2014. On the other hand, the time
of entry for ARIPO countries varied. Ghana became the member country in 1996; Kenya, Mozambique,
Sierra Leone, and Swaziland did so in 1998; followed by Lesotho (1999), Zambia (2001), Namibia (2004),
Botswana (2006), Sao Tome Principe (2008), Liberia (2009), Sudan (2010), Rwanda (2013), and Gambia
and Zimbabwe (2015). Malawi, Somalia, Tanzania, and Uganda have not ratified, as of 2018.
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law countries. They did not need to modify their laws before the trademark agreement,
and easily became member countries. Joining OAPI gives a foreign firm potentially more
manageable, faster, and cheaper access to trademark registration of a trademark in West
African countries. I investigate this sudden change in the number of member countries in

Africa, and evaluate my predictions in the last section.

1.2.2 Tire Industry in Africa

In this subsection, I explain how the tire industry in Africa is suited to my research
objective. Due to the improvement of roads and public transportation systems’ and the
rising increase in the sales of new vehicles®, the demand for tires has been skyrocketing,
and Africa is one of the fastest-growing markets for the global tire industry. The rising
demand for tires in this emerging market has attracted new tire manufacturers from around
the world. Traditionally, European tire manufacturers held a monopoly over the African
markets, and many European brands were the top-selling tires in many African countries.
However, in recent times, European tire firms have started to lose ground to Chinese and
other Asian brands. Chinese tires are gaining popularity in African markets, because
consumers in these countries prefer to import low-priced Chinese tires rather than the
expensive European and American brands. In recent times, China has emerged as a

leading exporter of tires in many African countries.’

Although Chinese exporters have played an essential role in the African markets, they
have also been a cause of asymmetric information. Since informal traders in informal
markets account for much retail trade, trade in counterfeit goods is far more likely to
flourish in an informal environment than in a controlled and regulated one. A tire market
is one such example, and China is the leading country of provenance for counterfeit tires.
Some Chinese exporters combine used tires and sell them as new ones. As a result, many
counterfeit products are very hard to separate from the genuine ones, and are in certain

instances indistinguishable unless a lab test is conducted.

"In urban areas, facing rapid population increase, policymakers have planned to provide transport
facilities and opportunities to improve urban mobility and accessibility. Examples include construction of
the BRT Red Line in Dakar (Senegal), the Dar es Salaam Rapid Transit Project (Tanzania), transport
services on the Amasaman Corridor, the Adenta Corridor and Kasoa Corridor in Accra (Ghana), and
completion of the high-capacity light rail network in Lagos (Nigeria). The connectivity between rural and
urban areas has improved dramatically. According to Berg et al. (2018), the market access index increased
by 3 — 6% between 1990 and 2005, and 10 — 20% of the recent growth comes from the improvement of
roads.

8Registrations and sales of new passenger and commercial vehicles increased by a compound annual
growth rate of 3.6% in Africa between 2005 and 2015, and they reached approximately 1.55 million in
2016.

9 According to the World Integrated Trade Solution, roughly 60% of all exports come from China.
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1.2.3 Data Sources

For this study, I use two micro-level data sources: the Chinese Customs Database and the

WIPO Global Brand Database. I combine these two datasets to test my predictions.

The Chinese Customs Database provides transaction-level trade flow information on the
universe of China’s exports and imports over the time period. The data are collected
and made available by the Chinese Customs Office. For each transaction, I observe the
exporting firm’s ID, firm name, trade type, value and quantity of the exports, the HS 8-
digit product category, the region or city in China where the product is exported from, the
customs office where the transaction is processed, and the final destination of the product.
For each firm, the data also provide information on its ownership type and location. This
information allows me to construct a unit value price of each exported product by dividing
the value of exports by quantity. Since I focus on the Chinese tire exports to Africa, I only
use export data for my analysis, and my targeted HS 8-digit product category is 40112000

(Passenger or freight cars with new pneumatic rubber tires).

The WIPO Global Brand Database provides all of the registered international trademark
information worldwide. This database is constructed and made available by the WIPO.
For each registered international trademark, I observe the name of the registered brand,
the name of the applicant company, and the dates of registration and expiry. For each
applicant company, I also observe the address and the international classification of goods
and services for the registration of marks. For this analysis, I focus on international
trademarks registered by Chinese companies in African countries. I match the firm-level
observations across these two datasets using identifying variables such as the name and

the address of Chinese exporters.

1.3 Empirical Findings

Before explaining the causal impact of a trademark, I show the summary statistics of
Chinese exporters’ exports. Table 1.1 describes the overall Chinese exporters’ behaviors
in OAPI and ARIPO countries in 2014, 2015, 2016, and 2017. From this table, I report
several findings. Chinese exporters had increased their usage of a trademark over these
four years. In 2014, only 11.3% of export transactions had a trademark attached, but this
figure had increased to 18.7% in 2017. Chinese exporters did not change the destination

countries very much after the accession of OAPI countries into the Madrid Protocol in
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2015. Around 36 — 41% of tires were exported to OAPI countries, and around 59 — 64%

were exported to ARIPO countries during these four years.

Then, I report the summary statistics for OAPI and ARIPO countries separately. OAPI
and ARIPO countries had followed different trends. In OAPI countries, Chinese exporters
showed increased usage of a trademark. In 2014, no transaction included a trademark, but
trademark use was 1.8% in 2015, 14.6% in 2016, and 19.0% in 2017. In parallel with this
change to using a trademark, Chinese exporters decreased their quantities, export values,
and prices between 2014 and 2017. They decreased their quantities by 0.004 — 0.069 log-
points, their export values by 0.353 — 0.54 log-points, and their prices by 0.337 — 0.483
log-points. In contrast, the usage of a trademark among Chinese exporters was stable in
ARIPO countries. It was 19.1% in 2014, 19.3% in 2015, 20.3% in 2016, and 18.5% in 2017.
Furthermore, although they decreased their export values and prices between 2014 and
2017, they increased their quantities by 0.016 — 0.059 log-points; but they decreased their

export values by 0.248 — 0.366 log-points, and their prices by 0.264 — 0.411 log-points. '°

Comparing these two OAPI and ARIPO countries’ descriptive statistics, I find that a
Chinese exporter was more likely to use a trademark, but it exported fewer tires and
earned less in OAPI countries after they joined the Madrid Protocol. This suggests that

OAPI countries imported more tires that had a trademark, but fewer tires in total.

I also show how competitive this market is, and examine the cost of obtaining a trademark,
compared with the export value. First, Figure 1.2 shows the histogram of the log of the
annual export value of each Chinese firm in OAPI and ARIPO countries. From this figure,
I find that small and large exporters exist in OAPI and ARIPO countries, and that the tire
industry is competitive in both types of countries. Second, this figure shows the relative
cost of obtaining a trademark, compared to the annual export value. The dotted line is
the cost of obtaining a trademark before the international agreement in OAPI countries,
while the red line is the cost of a trademark after the agreement in OAPI countries.
From this figure, I observe that the cost of obtaining a trademark is a barrier to small
exporters. Before the international trademark agreement, the trademark registration fee
exceeded the annual export value for 40% of the total Chinese exporters. However, after
the agreement, the new fee exceeds the annual value for only 12% of the total Chinese
exporters. This large decrease gives Chinese exporters the opportunity to use a trademark

in OAPI countries.

0Table 1.1 includes the summary statistics of exporters who left the market after the OAPI countries
became Madrid Protocol members. To focus on an intensive margin, in the appendix I also report the
summary statistics of the companies which continuously exported their tires before and after the accession,
in all OAPI and ARIPO countries.
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1.3.1 Aggregate Analysis

I exploit the sudden shock caused by the OAPI countries’ accession, and examine how
Chinese exporters change their behavior at an aggregate level and an individual level. For

the aggregate level analysis, I run the following regression:

Yo = Bo + B1OAPI. x Afters + ne + At + €et, (1.1)

where Y,; is an outcome of interest at country ¢ and time t; it includes the number of
exporters, and the log of the sum of export value and quantities. OAPI. is a dummy
variable, which takes 1 if country ¢ belongs to OAPI. After; is also a dummy variable,
which takes 1 if time ¢ is after May 2015, when the Madrid protocol entered into force. 7,
is a country fixed effect, and \; is a time fixed effect. Since some countries do not export
tires from Chinese exporters every month, I perform an aggregate analysis for both the

unbalanced and balanced panel datasets.

Table 1.2 reports the analyses for the unbalanced and balanced panels. For the unbalanced
panel analysis, the number of Chinese exporters decreases by 2.260 in OAPI countries
after they agree with the Madrid Protocol and become members; this is a fall of 17.7%.
In columns (2) — (3), the aggregate export value decreases by 26.8%, and the aggregate
quantity also decreases by 17.6%. The results are almost the same in the case of the
balanced panel dataset. For the balanced panel analysis, after their accession, OAPI
countries import tires from 2.548 fewer Chinese firms, and the export value and quantity

of Chinese exporters decrease by 30.0% and 17.8%, respectively.

1.3.2 Overall Analysis

Next, I examine an individual exporter’s behavior at an extensive margin. For this anal-

ysis, I run the following regression:

}/ict = 510APIC X Afte""t + Xict/B + it + gc + Eict, (1'2)

where After; takes 1 if time t is after March of 2015 and 0 otherwise. OAPI. takes 1
if country ¢ belongs to OAPI countries and 0 otherwise. X is a control variable which
includes export information and macroeconomic variables. 7;; is an individual time fixed

effect, and &, is a country fixed effect. Yj. is an outcome of interest of firm ¢ at country
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c and time t, which includes an export dummy variable, a trademark dummy, and each
export transaction’s quantity, export value, and unit price. For the individual analysis
at the extensive margin, I consider all possible combinations of i, ¢, and t, and create
FExport;., while for the analysis on the intensive margin, I restrict my observations under
the following criterion: a combination of i, ¢, and ¢, where firm ¢ exported its tires to

country ¢ in 2014 and 2015, in 2014 and 2016, or in 2014 and 2017.

Table 1.3 reports overall consistent results at the extensive margin and on the intensive
margin. In this table, Fxport;; is a dummy variable, which takes 1 if firm ¢ exports its
tire to country c at time ¢, and T'M,. is a dummy variable, which takes 1 if firm 7 uses its
trademark in country c at time t. In(Value;), In(Quantity;e), and In(Price;e) are the
logs of export value, quantity, and unit price of firm ¢ in country ¢ at time ¢. In column (1),
a Chinese exporter decreases the probability of exports by 0.156%; this is a 16.3% decrease
in exporting probability. In terms of trademark usage, after OAPI countries become
Madrid Protocol members, a Chinese exporter increases trademark usage by 9.45%, which
is a 38.1% increase. For the export value and quantity, I find negative effects of the
accession of OAPI countries. After the accession, a Chinese exporter decreases its export
value by 13.0% and its quantity by 15.9%. Finally, since the loss in sales is larger than
the loss in quantity, the OAPI countries’ entry has a positive effect on price. A Chinese

exporter increases its unit price by 2.88%, and the estimate is statistically significant.

These overall Difference-in-Differences results imply the quality-upgrading of the tires that
African countries import from a Chinese exporter. Since the marginal cost is part of the
unit price, and the unit price is a proxy for quality, the overall increase in the unit price
means that each country in the treatment group imports high-quality products. Since high
quality is connected to longevity, and quality and quantity are substitutes, each country
in the treatment group spends less in total and imports fewer tires. Moreover, the increase
in the unit price results from the increased probability of trademark usage. Finally, as a
consequence, a decrease in its sales leads to an increase in the probability of a firm exiting

from the market.

1.3.3 Heterogeneous Extensive/Intensive Margin

From the overall extensive and intensive analysis, I identify the fact that on average, an
African country in the treatment group imports high-quality tires, and a Chinese exporter
is more likely to exit the market due to lost sales. However, it remains unclear if it is

different across countries due to macroeconomic conditions and their market structures
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and if it is different between exporters, due to their positions in each exporting country
and/or their exporting strategies. To examine the effect of the international trademark
agreement in more detail, I split countries into two groups and categorize each firm, then
run a heterogeneous Difference-in-Differences analysis with regard to the extensive and

the intensive margins.

Table 1.4 reports the heterogeneous effect of an international trademark at the extensive
margin. In this table, I categorize each firm in the following way: Incumbent;.o014 is a
dummy variable which takes 1 if firm ¢ exported its tire to country c¢ in 2014. Moreover, 1
split the countries into two groups based on the number of Chinese exporters in a country
in 2014, their GDP in 2014, the minimum market share of the Chinese exporter in 2014,
and the mean of the market share of the Chinese exporter in 2014. From column (1), I
find that an international trademark agreement only affects an incumbent exporter. This
implies that an incumbent exporter is more likely to exit the market in the treatment
group, and that a new exporter enters the market to the same extent as the one in the
control group. Columns (2)—(4) discuss the heterogeneous effect due to market structures.
If the market is more competitive and its size is larger, a Chinese exporter is more likely
to show a decrease in its probability of exports. On the other hand, if all of the incumbent
companies have large market shares or the average market share is large, a Chinese exporter

is resistant to the effect of an international trademark agreement at the extensive margin.

Table 1.5 reports the heterogeneous effect on the intensive margin. In this table’s analysis,
I restrict my observations to the criteria used in the previous subsection. In columns
(1) — (4), I categorize each firm into four groups as follows: Best 3;. is a dummy variable
which takes 1 if firm ¢ was among the best 3 exporters in country ¢ in 2014, Best 10;.
is a dummy variable which takes 1 if firm ¢ was among the best 10 exporter in country
c in 2014, and Best 15;. is a dummy variable which takes 1 if firm ¢ was among the
best 15 exporters in country ¢ in 2014. According to Table 1.5, if a firm was among
the best 3 or best 10 exporters in country ¢ in 2014, its probability of trademark usage
increases by 10.9% or 21.3%. With the increased probability of usage of a trademark, the
firm also statistically significantly increases its export value by 24.4 — 26.5%, its quantity
by 22.1 — 24.0%, and its price by 2.26 — 2.51%. On the other hand, less productive firms
neither increase nor decrease their usage of a trademark or their input price. Furthermore,
they statistically significantly decrease their export value by 20.7%, and the quantity by
22.0%. From these results, I find that the effects of the entry of OPAI countries on all
dependent variables are heterogeneous among the highly productive and less productive

firms. In columns (5) — (8), I also categorize each firm based on each firm’s exporting
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strategy, and define a dummy variable as follows: 1{OAPI Share; > 50%} is a dummy
variable which takes 1 if more than a half of its total export of firm ¢ was exported into
OAPI countries in 2014. The results in columns (5) — (8) show that if a firm exported
more than a half of the total exports to OAPI countries in 2014, its usage of a trademark
increases by 16.7%. With the increased probability of usage of a trademark, the firm also
statistically significantly increases its export value by 27.8%, its quantity by 21.3%, and
its price by 6.52%. On the other hand, although a firm whose share was less than 50% in
OAPI countries in 2014 increases usage of a trademark by 3.26%, it decreases its export
value by 23.7% and the quantity by 24.1%. From these results, I find that the effects of

the entry of OPAI countries on all dependent variables are heterogeneous among firms.

These results suggest a reallocation away from less productive exporters. When the cost
of obtaining a trademark in a foreign country declines, exporters are more likely to use
a trademark. Since asymmetric information between sellers and buyers is mitigated with
the use of a trademark, and the demand function is responsive to quality, sellers have
an incentive to offer higher quality to buyers. Given that marginal costs increase as the
provided quality increases, they set a higher price. Although the higher price is set,
buyers are attracted to higher quality, and firms increase their revenue and quantity.
At the extensive margin, the least productive firms decide to stop their exports due to
reallocation, and the market share moves toward exporters with a trademark, at the
extensive margin. On the intensive margin, less productive firms without a trademark sell

less and decrease their revenue.

1.3.4 Quality Upgrading

My empirical results for the dependent variables imply that a trademark is helpful for qual-
ity upgrading, and that exporters change their behavior in response to quality upgrading.
However, product quality is unobserved, and my analyses might reflect other implications.
Although related studies (Schott, 2004, Hallak, 2006, and Fan et al., 2018) use the unit
price as a proxy for quality of the product, this might not be an appropriate proxy because
it also includes each firm’s productivity.!' To strengthen my empirical findings, I estimate
quality from Chinese custom records, following Khandelwal et al. (2013). Taking the log-
arithm of the unit price and quantity, I estimate the quality for each firm-country-month

observation as the residual from the following OLS regression with the assumption of a

'See Khandelwal (2010) and Amiti and Khandelwal (2013)
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particular value for o,

ln(qwt) + Uln(pict) = Q¢t + et (13)

where a fixed effect, a, captures the country c’s aggregate quality-adjusted price index
and income, and an error term, €;., captures the quality of the product, A. I assume
o = 2.5; this is the elasticity across new pneumatic rubber tires in Africa, as reported by
Soderbery (2018).'? Estimated quality is ln(jxict) = %.13 After the estimation of quality,
I run the same homogeneous and heterogeneous regressions on the intensive margin as in

Sections 1.3.2 and 1.3.3.

The results are reported in Table 1.6. Overall, a Chinese exporter increases quality by
15.4% after the countries join OAPI. The heterogeneous effect depends on a firm’s char-
acteristics. If a firm was among the best 3 or best 10 exporters in country c in 2014, it
increases its quality by 17.7% or 20.1%, respectively. Moreover, if a firm exports more
than a half of the total export to OAPI countries, it increases usage of a trademark by
22.9%. This empirical finding on quality supports my theoretical predictions that a trade-
mark mitigates asymmetric information on quality, and that an exporter with a trademark

upgrades the quality and increases the export value, quantity, and unit price.

1.3.5 Parallel Trends and Placebo Test

I exploit the sudden change in the number of ratifying countries, caused by OAPI mem-
bership in Africa, in a regression framework. However, my specification in the Difference-
in-Differences analyses might capture different macroeconomic trends between OAPI and
ATIRPO countries. I consider the following specification to check whether my empirical

findings in the previous sections suffer from this concern:

Yict =70 + Z’YjOAPIc X djt +n; + M + & + Eiet, (1.4)

J
where ;. is an outcome of interest which includes the export dummy, trademark dummy,
quantity, export value, unit price, and estimated quality, following Khandelwal et al.
(2013). dj; is a dummy variable which takes 1 if j equals to ¢. Finally, n; is an individual
fixed effect, \; is a time fixed effect, and & is a country fixed effect. If all of ~; for j before

March 2015 are not statistically different from 0, my empirical findings do not suffer from

2Related literature uses o=>5 instead of 0=2.5, as derived from Broda et al. (2006). I also use this
value of o for the robustness checking; the results are shown in the appendix.

3Tn addition to this estimation of quality, T also directly proxy quality with in(\;) o In(gict) +oln(pict),
following Manova and Yu (2017) and Bloom et al. (2018). I obtain qualitatively the same results in the
appendix.
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different macroeconomic trends. Figures 1.3, 1.4, 1.5, 1.6, 1.7, and 1.8 investigate the
dynamic patterns in all coefficients, ~;, on all dependent variables. These figures show the
absence of differential trends in all dependent variables. In these figures, the coefficients
before OAPI countries join the Madrid Protocol are close to 0, and they show statistically

significantly different patterns after the entry.

To further strengthen my argument, I also use the fabric industry as a ”placebo” to check
that different macroeconomic trends show no spurious impact on Chinese exporters. The
fabric industry is an ideal industry for a placebo test, as a trademark is not used by
Chinese exporters in this industry, due to the industry’s unique characteristics. Fabric is
an intermediate good for clothes, and local clothes producers do not need the marks of
Chinese producers and/or the symbol ”®)” on fabric. Therefore, I focus on the aggregate
export value, quantity and unit price of fabric exported by Chinese exporters, and use the

following specification to run a placebo test.'*

Yjet = PLOAPI. x Aftery + njt + &c + Ejet, (1.5)

where y; is an outcome of interest in industry j in country c at time ¢, which includes
the aggregate export value, quantity, and unit price. n;; is an individual time fixed effect,

and &, is a country fixed effect.

Table 1.7 presents an estimate of equation 1.5. If Chinese exporters’ decisions were driven
by unobservable macroeconomic determinants of changes, then the ratification of the inter-
national trademark agreement would exhibit spurious effects. However, the coefficients of
the intersection in Table 1.7 are never statistically different from zero. Moreover, Figures
1.9, 1.10, and 1.11 investigate dynamic patterns in all coefficients. These figures show the
absence of dynamic trends in the aggregate export value, quantity, and unit price. Taken
together, these results suggest that my key estimate in Table 1.2—1.6 can be interpreted

as a plausibly reliable estimate of the effect of an international trademark agreement.

1.3.6 Law Enforcement

As T explained in Section 1.1, a seller uses a trademark to create its brands and to convey

credible signals of a firm’s reputation and reliability to a consumer. Since a trademark

14The 4-digit product categories for my place analysis include the following: HS 5208, HS 5209, HS
5210, HS 5211, HS 5212, HS 5309, HS 5310, HS 5311, HS 5407, HS 5408, HS 5512, HS 5513, HS 5514, HS
5515, HS 5516, HS 5801, HS 5802, HS 5803 HS 5804 HS 5806, HS 5809, HS 5901, HS 5902, HS 5903, HS
5906, HS 5907, HS 6001, HS 6002, HS 6003, HS 6004, HS 6005, HS 6006.
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is registered and protected by the government, an exporter’s decision might depend on
the government’s law enforcement ability. In this subsection, I investigate two questions:
(1) whether law enforcement improves after the accession of OAPI countries, and (2)
whether this affects Chinese exporters’ decision. For an empirical analysis to address
these questions, I use two sources of data to obtain proxies: one is the Ibrahim Index of
African Governance Data by the Mo Ibrahim Foundation, and the other is Doing Business

Data by the World Bank.

The results are reported in Table 1.8. In this table, outcomes of interest include two scores
and three costs. The Independence Score and Transparency Score are from the Ibrahim
Index of African Governance Data, and the Attorney Cost, Court Cost, and Transparency
Score are from the Doing Business Data. The Independence Score captures the indepen-
dence of the judiciary from the influence of external actors; whether the judiciary has
the ability and autonomy to interpret and review existing laws, legislation, and policy;
and the integrity of the process of appointing and removing national-level judges. The
Transparency Score captures the extent to which the legal process is free from interfer-
ence, and to which formal judicial reasoning is present. Attorney Cost is the fees that a
plaintiff must advance to a local attorney in the standardized case, regardless of a final
reimbursement. Court Cost includes all costs that a plaintiff must advance to the court,
regardless of the final cost borne by a plaintiff. Enforcement Cost includes all costs that
a plaintiff must advance to enforce the judgment through a public sale of a defendant’s
movable assets, regardless of the final cost borne by the plaintiff. Total Cost includes all

of these three costs.

The results show that law enforcement improves, and the cost related to lawsuits decreases,
after the international trademark agreement. After the accession of OAPI countries, the
Independence Score and Transparency Score increase by 2.662 points and by 3.953 points,
respectively. Moreover, the court costs incurred by the plaintiff decrease by 8.57%. These
results imply that OAPI countries put effort into improvement of law enforcement and
management of the court. Next, I also estimate whether law enforcement matters for
a Chinese exporter’s decision. The results are reported in Table 1.9. The results show
that law enforcement affects a Chinese exporter not at the extensive margin but on the
intensive margin. A 1-point increase in the score of the judiciary independence increases
the unit price by 0.0749% but decreases the export value and quantity by 0.436% and
0.511%, respectively.
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1.3.7 Alternative Hypotheses

My interpretation of the results is that sellers use a trademark to upgrade the quality of
their products; they sell and earn more because they can mitigate the information frictions
they face by using a trademark. However, there is another hypothesis under which they
would use a trademark. This alternative hypothesis is that firms use a trademark not
to differentiate their products from others, but to protect their goods from losing sales
to counterfeit products. In the appendix, I show theoretical predictions arising from this
mechanism. In the model, I assume that there is no asymmetric information between sellers
and buyers, but that authentic producers have to compete with counterfeit producers when
they both sell the same varieties, if they do not have a trademark. If they can protect their
goods from counterfeit ones with a trademark, it means that they face less competition and
can increase their market power by excluding counterfeit goods from the market. Then,
they feel less pressure and have less incentive to offer high quality with a trademark to
consumers. Moreover, when the cost of applying for a trademark decreases, a reallocation
occurs from less productive firms to highly productive ones, which induces a reduction
in the number of firms in the market, as well as less competition among horizontally
differentiated producers. As a result, non-trademark users also downgrade the quality of
their product, decrease the unit price, and sell and earn less. Since non-trademark users
do not statistically change the unit price when the cost decreases, the prediction of the
unit price of non-trademark users based on this mechanism is at odds with my empirical
findings. Furthermore, the downgraded quality of the product is not consistent with the
results, because my estimated quality increases with a trademark and does not change

without a trademark.

Another concern is that a firm uses a trademark to exclude products from the market
and to change its markup. If this holds, the increase in the unit price is not derived from
the increase in provided quality, but from higher markups resulting from change in the
market size (Melitz and Ottaviano, 2008). To check whether a Chinese exporter changes
its markup after the accession of OAPI countries into the WIPO, I follow Corsetti et al.
(2019) and estimate the destination-specific markup elasticity to the exchange rate. Table
1.10 reports the overall and heterogeneous results. On average, the destination-specific
markup elasticity is moderate, of the order of 1.66%. This is consistent with Corsetti
et al. (2019)’s findings. However, I locate no empirical evidence of change in the markup
elasticity. In column (1), overall, a Chinese exporter does not statistically change the

markup elasticity after the accession. Moreover, I do not find the heterogeneous effect.
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The results in columns (2)-(3) show that the effect of the accession on the markup elasticity
is irrelevant to each Chinese exporter’s position in each exporting country and its exporting
strategy. I also complement this analysis with the heterogeneous Difference-in-Differences
analysis in Table 1.5. According to Melitz and Ottaviano (2008), which incorporates the
endogenous markup, every firm in the market determines its unit price due to its market
size. Thus, if the endogenous markup is true, I predict that after the agreement, every firm
in the market changes its unit price due to the reallocation of the market share. However,
in my empirical analysis, only a large firm increases the price by using a trademark; a
small firm neither increases its price nor uses a trademark. Thus, I can conclude that this

effect does not come from change in the markup.

My empirical findings in the heterogeneous Difference-in-Differences analysis suggest a re-
allocation away from less productive exporters, due to highly productive exporters’ quality
upgrading. However, there is another possibility consistent with my empirical findings:
highly productive firms might relocate their exports from ARIPO countries to OAPI coun-
tries after the ratification of the international trademark agreement in OAPI countries. To
check this possibility, I investigate whether the total export to ARIPO countries is different
between each exporter’s position in OAPI countries. The results are shown in Table 1.11.
In this table, there are three outcomes of interest: Value; arrpo, and Quantity; aAripo.t
are the sum of export value and quantity of firm ¢ to ARIPO countries at time ¢, respec-
tively, and Number; arrpo, is the number of ARIPO countries to which firm 7 exports
at time ¢. I also categorize each firm into the following groups: OAPI 15; is a dummy
variable which takes 1 if firm ¢ was among the best 15 exporters in at least one country
of OAPI countries in 2014, and ARIPO 15; is a dummy variable which takes 1 if firm
1 was among the best 15 exporters in at least one country of ARIPO countries in 2014.
The results in columns (1) — (3) show that large Chinese exporters in OAPI countries
do not statistically significantly change their exports to ARIPO countries. I also refute
this possibility from the aggregate Difference-in-Differences analysis. If this holds, highly
productive exporters relocate their exports from ARIPO countries, which increases the
aggregate exports to OAPI countries after the ratification. However, in Table 1.2, the
aggregate export value and quantity decrease. These empirical findings are contrary to

the reallocation mechanism.
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1.4 Theoretical Background

This section develops the trademark choices of heterogeneous firms in closed and two-
country open economies, in a general equilibrium framework to guide my empirical anal-
ysis. The economy is a single monopolistically competitive industry where firms produce
differentiated products. Firms are heterogeneous in terms of productivity, as found in
Hallak and Sivadasan (2013); and they face fixed costs to enter into an industry, as in
Melitz (2003). They can use a trademark to mitigate information frictions by paying a

fixed technology adoption cost, as in Yeaple (2005) and Bustos (2011).

1.4.1 Closed Economy

First, I explain the theoretical model in a closed economy. The economy in a closed econ-
omy is a monopolistic competition framework with a constant elasticity of substitution
demand. I assume that there is asymmetric information between sellers and buyers, and
that a trademark can mitigate information frictions because sellers can build their repu-
tation with their registered marks and/or brands. Buyers can identify how horizontally
differentiated each variety is, but they cannot identify how vertically differentiated each
variety is if a trademark is not attached. The utility maximization problem, based on

these assumptions, is as follows:
o—1 . o—1 _ 9
Ummax [ )T [ )
jejTIW

q;,9;¢ jlegNoTM
s.t. / pjq;dj +/ pjiqydj’ = E,
jeJT]\/[ j/ejNoT]V[

(1.6)

where j and j" index product varieties, p; and g; are, respectively; the price and quantity

JNoTM g the set of varieties

of variety 7, JT™ is the set of varieties with a trademark,
without a trademark, o is the elasticity of substitution, and E is the exogenously given
level of expenditure. Product quality is interpreted as any attribute that buyers value.
If a trademark is attached to variety j, buyers can identify the quality of the variety, A;.
However, without a trademark, they cannot recognize the difference in quality between
varieties, and they believe that without a trademark, the quality of all varieties is the

same, A\. From this utility maximization problem, the demand function for each variety

with and without a trademark, j € J TM and ieJ NoTM , is as follows.
g =p; A PTE, (1.7)

32



4y = PN PR, (18)

1
where P = [J}GJTM pjl-fo)\?fldj + fj’ejNOTM p;f”/\"_ldj’]E is an aggregate quality-
adjusted price index. From this demand function, the revenue function for firm j is

as follows.
p}—o’A}—UPa'—lE ’Lf ] c jTM,
pjl._“/\I*UP"*lE otherwise.
There are two costs required to produce quality A;: variable and fixed costs. Each firm

has productivity heterogeneity, ¢, regarding the variable costs’ given quality, and the cost

function to produce g; units with quality A; is given as:

c c—1
= Z ). < 1.1
C(SO) 90 JQJ7 0_/8< o 9 ( 0)

where ¢ is a constant parameter. The condition that 3 is less than "Tfl is sufficient for

0 < B < 1 and it ensures concavity of the profit function. Marginal costs are assumed
to be independent of scale and increasing in product quality A;. On the other hand, the

fixed costs include endogenous sunk costs:
f
F:F0+E)\?’ a>(1-p8)(c—-1), (1.11)

where Fj is the fixed cost for each firm to set up its own variety and %)\? is the fixed cost
to produce quality, A;. The condition that a > (1 — 3)(¢ — 1), which is imposed to ensure

the concavity, implies that the fixed costs grow sufficiently fast with quality.

Each firm chooses its own price and quality to maximize its profits, m;. However, the
firm faces one constraint after the entry: it needs to provide at least a certain level of
quality, A, in order to sell its variety in the market. This threshold, A, can be interpreted
as the level of quality required by the government. With this constraint, each firm’s profit

maximization problem without a trademark is as follows:

NoTM l—oyo—1po—1 C\B —oyo—1po—1 f o
T = max TONTTIPT I E — —XCp AT PO E — Fy— = )\8
J ((‘0) pé\foTMe(Opo),)\é\foT]vIe[Apo) p; © i Pj 0 J

(1.12)
Solving this problem,
AT (p) = A, (1.13)
NoTM g C.\3
: = A 1.14
pi ") = —— it (1.14)
—1
QJNOTM(QO) _ (U f)aA(lfﬂ)aflpaflE, (1.15)
g C
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0'—1 _ — o— o —
rVoTM () = ( - %)a \(1=B)(e=1) po=1pp. (1.16)

1,0-19 1\ (1-8)(0-1) po_ f
NoTM — Pro—1y(1-B)(c l)Pa lp_ Iy _ g 1.1
RNV () = LTy De-me

In the Bayesian Nash equilibrium, buyers’ beliefs are consistent.
A=A (1.18)

On the other hand, if a trademark is attached, buyers can identify quality separately.

The cost of obtaining a trademark is a fixed cost, rendered as Frjs. Therefore, the profit

maximization problem with a trademark is as follows:

7TM () = PTG O oo)pl NPT R — wxf*”‘lpjf”PU*lE—Fo— gAy Frus.
(1.19)

Solving this problem, I obtain:

A,
A (o) = 1 (1.20)
158 (257 (2)1 P LT

_o_c\H\B
T M _ ) o—le=7
p; () = (o) U (1.21)
(%) a--A- 1>(¢)a a- a)<o 1)(77P" E)o-0-A(-1),
TM( )_ ( = %)o’)\(l B)o— 1 po— 1E
q;  \p)= . o(a—pB) o\ —2o=(o—1) € P ¢ o) .o W
(L) e=T=mE=1 (£)a-T=AE-1) (P~ E)a=0-m-1) (T?)a%lw)(wl%
(1.22)
(e=Le)o-1\(1=F)le=1) po-1f
TM . o c = )
T (30) - - (c—1)(a—B+1) 1-8 (1-B)(o—1) a(c—1) ¢ (- B)( ) 1 Y- S
() a=t-mt-1 (1= )a—(l—m(o—l)(%)a—u—ﬁ)(a—m(?)a a- D(Po— E)e-0= QIO
(1.23)
7T () = ﬁ"%%)“w*ﬁ)(”*”PU*E—iAa—Fo—FTM,
;W= a2 (e—(1-B)(e—1) 7S 1-8 po-1 p)a=a=9=1
(25) TP (S oy ) (§) P 1)( e 1’( PITIE)a0-P0-0 — Fo — Fryy.
(1.24)

Each firm decides whether or not to use a trademark by choosing a higher profit from

ﬂ.NOTM

i (p) and 7roM(<p). Thus, its profit m;(y) is:

() = max{m "M (), 7] M (p)}. (1.25)
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I show (i) how a firm changes its quality, price, quantity, and revenue, both with and
without a trademark, and (ii) how it is assigned to one of two groups: with a trademark

or without a trademark. For the former part, I show the following property.

Proposition 1. Conditional on ¢,

pi M) = pY M (o). (1.26)

ATM () = AVTM (o). (1.27)

7 M () = ¢V M (). (1.28)

TJTM(p;TM,)\g“M) > T‘JNOTM(])?[OTM,)\?[OTM). (129)

Proof. See the appendix. O

With a trademark, the asymmetric information between sellers and buyers is mitigated.
Since the demand function is responsive to quality, a firm has an incentive to offer higher
quality to buyers. Since marginal costs increase as the provided quality increases, it sets
a higher price. However, despite the higher price, buyers buy higher quantities because

they are attracted to higher quality. As a result, revenue increases.

In the next proposition, I show the sorting process for which firms use a trademark.

Proposition 2.

M M (), AT (9)) = m ) T (T M (0), ANTM (@) for all o =™, (1.30)

where ™M satisfies 7T M (pjTM(cp

TMYY — ~NoTM (, NoTM
j ) =m0y

j p; (¢ TM))'

TM)))\?‘M( TM),)\é\foTM(

¥ ¥

Proof. See the appendix. O

Trademark choice is represented in Figure 1.12, in which the two possible profits are de-
scribed as functions of firm productivity, ¢”~!. The technology adoption cutoff is denoted
by "™ . Since the demand function does not respond to the provided quality without a
trademark, the slope of a firm’s profit function when not using a trademark is not steep.
On the other hand, although the slope of the profit function is steeper when it offers higher
quality with a trademark, it must then bear the cost of obtaining a trademark. If it has

limited productivity, it cannot sell sufficient quantities to cover the fixed cost. Therefore,
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only a highly productive firm uses a trademark to differentiate its variety from others and

to earn a higher profit.

To derive the closed economy equilibrium, I state the conditions for the exit and trademark
usage as functions of the exit cutoff, ¢*, and the trademark cutoff, 7. I assume @™ >
©*, which is consistent with the empirical findings I report in Section 1.3.'° At the exit
cutoff, ©*, the firm’s profit is zero, and the following condition holds.

N oTM (%) = 0. (1.31)

At the trademark cutoff, "™ | the firm’s profit is the same with and without a trademark,
and it satisfies the following condition:

TMY — qNoTM ([ TM), (1.32)

As in Melitz (2003), the average expected profit level, 7, and the exit cutoff, ¢* are

determined by the free entry condition and zero cutoff profit condition.

oL o o NoTM °° TM

T= 1 — G(¢*) [/90* (0)dG () + /goTM (p)dG(p)]- (1.33)
o
"I G (1.34)

where f. is the required cost for entry and G(¢p) is a cumulative distribution of productivity

®.

I analyze the impact of the cost of obtaining a trademark on the economy, which I check
in my empirical analysis. With the assumption that G(¢) follows a Pareto productivity
distribution with G(p) = 1 — ¥ . =% T show how a reduction in the cost, Frys, affects
the entry of firms at an extensive margin and their behaviors at an intensive margin in a

general equilibrium framework.

Proposition 3. When Fry; decreases,

—k

1. The fraction of surviving of firms that use a trademark, (“’:—*M) , increases, that is,

TM
9~

%)
8_FT]\/I < 0

2. The average expected profit increases, that is, a—aTﬁTM > 0.

3. The exit cutoff increases, that is, % > 0.

15The same assumption is also made in Bustos (2011). I can support this assumption with various
conditions. Furthermore, this is consistent with my empirical findings.
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S . _oP
4. The aggregate price index decreases, that is, =iy <0

NoTM

5. Quantity, revenue and profit without a trademark decreases, that is, ;jFTM < 0,
gpNoTM OnNoTM
J J
= <0, and = < 0.
6. Welfare increases, that is, Ty 0.
Proof. See the appendix. O

I show the effect of a reduction in Frrps in Figure 1.13 and 1.14. When the cost of obtaining
a trademark declines, the line of the profit function with a trademark in Figure 1.13 goes
upward. As a result, a firm is more likely to use a trademark, and this increases its
average expected profit. Then, the zero cutoff profit condition moves rightward, and the
exit cutoff, ¢*, increases. When the least productive firm decides to exit the market, the
aggregate quality-adjusted price index decreases, and the firms sell fewer quantities and

decrease their revenues without a trademark.

1.4.2 Open Economy

Since the international trademark agreement only decreases the trademark registration
fee for exporters, I also use the same setting in the symmetric two-country open economy
model and examine how exporters change their exporting behaviors in response to the
agreement. The symmetry assumption ensures that all aggregate variables are the same
for both countries. I consider the home country’s side. Then, for the demand side, 1
assume the same utility function. Thus, the demand function for variety j with or without
a trademark is as follows.

g =p; "\ PTE, (1.35)
gy =p; "\ PTUE, (1.36)

_ 1 - _ ] g . .
where P = [ijJTM pjl- U/\]U- dj + fj/ejNoTM pjl-/ X°~1dj'|T7== is the aggregate quality-
adjusted price index and E is the exogenously given level of expenditures in the two

countries.

I assume that a firm that wishes to export must make an initial fixed investment and pay
per-unit trade costs. The initial fixed investment cost is F¢,, and the per-unit trade costs
are modeled in the standard iceberg formulation, whereby 7 > 1 units of a good must be

shipped in order for one unit to arrive at a destination. From here on, a domestic market
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is denoted by d, and a foreign market is denoted by ex. With the production function I

use in the closed economy, the profits in domestic and foreign markets are as follows:

1 o—1
M () = ~(F==2)7 Dl prtp gAa ~ R, (1.37)
(o) = S (727 NI Potl g — AT — By — Farar,
j:d - ac aloc—1 1— o—1 a
(%)W(%)(%)M“SM‘L” (§) = TR (1L pr-Lp)s=T=H6=0 — Fy — Fyqur,
(1.38)
1 o—1
ﬂ_é\/’ec;TM( ) = ;(%%)0713(1—@(071)]3#1]5 _ g)\a —F,, (1.39)
Then () = H(Z )7 ANEATIPo LB — {0 — Fog = Fenra,
Jrex N a(o—1 1-8)(o—1 o
(”;UW(%)(%)WQMLD (%)a(—uf)ﬁ()(u—)l) (%pﬂ—lE)m — Fop — Fowrut,
(1.40)

where Fyy 7 and Feprar are the cost of a trademark for home products and exporters,

respectively.

To solve the open-economy equilibrium, I explain the conditions for the exit and trademark

usage in domestic and foreign markets as functions of the exit cutoff, ¢}; the export

TM

cutoff, }.; and the trademark cutoffs in home and foreign countries, gogM and ¢..",

respectively.'® T assume %, > ¢, tng > ¢4 and @IM > o . which is consistent with

my empirical findings.!” At the exit cutoff, the profit in a domestic market is zero:
NoTM
VAT (1) = 0, (1.41)
At the export cutoff, the profit in a foreign market is zero:

VoM (px ) = . (1.42)

J,ET

At the trademark cutoff in domestic and foreign markets, the profits with or without a

trademark are the same. Therefore, the following two conditions are satisfied:

T (ea) =md M (pa). (1.43)
Tien (Pex ) = Mo 1 (0eg)- (1.44)

16T do not describe the conditions for the exit cutoff and the export cutoff of a firm in a foreign country,
due to the assumption of symmetry.

"The same assumption is also made in Bustos (2011), and I can support this assumption with further
conditions. Furthermore, this is consistent with my empirical findings.
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As in Melitz (2003), the average expected profit level, 7, and the exit cutoff, ¢} are

determined by the free entry condition and zero cutoff profit condition.

o “ .
T=1C" Gl [/@2 Ty (@dG((p)—i_/@dTM T (cp)dG(gp)—k/%z ol ((p)d(;(@)+/
(1.45)

dfe
™= 1_G‘f((p§)a (1.46)

where f. is the required cost for entry and G(¢p) is a cumulative distribution of productivity
. I also analyze the impact of the cost of obtaining a trademark in a foreign country
on the economy in the symmetric two-country open economy. With the assumption that
G(¢p) follows a Pareto productivity distribution with G(p) =1 — ¥ . =% 1 show how a
reduction in the cost, F., 7, affects the entry of exporters at an extensive margin and

their behaviors at an intensive margin in a general equilibrium framework.

Proposition 4. When Fe, 7y decreases,

. L 3 3 TM
1. The fraction of surviving of firms that use a trademark in a foreign country, (%) k
M exr
¥y
N N Pex
increases, that is, T Foo < 0.

om

’ afpew,TM > 0

2. The average expected profit increases, that is

. . . oy
3. The exit cutoff increases, that is, ﬁ

> 0.

4. The export cutoff increases, that is, a_%"#m > 0.

oP

7 8_F‘ez,TM < 0

5. The aggregate price index decreases, that is

6. Quantity, revenue and profit without a trademark decreases in a domestic market,
NoT M NoT M NoT M

. q"d j,d j,d
thatzs, m<0, m<0; andm<0.

7. Quantity, revenue, and profit without a trademark decrease in a foreign market, that

gNoTM §pNoT M OnNoTM
- J,ET J,ET J,ex
5, O—Fex.TM <0, O—cx,TM <0, and O—Fez M <0.
8. Welfare increases, that is, =—2V— > (
’ ’ 7 0—Fex, M ’
Proof. See the appendix. O

When the cost of obtaining a trademark for exports declines, an exporter is more likely
to use a trademark, and this increases its average expected profit. Then, the exit cutoff,
¢4, and the export cutoff, ¢}, , increase, and the least productive firm decides to leave

the market in a domestic country and to stop its export to a foreign country, due to
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the reallocation mechanism. If the least productive firm stops its exporting, the aggregate
quality-adjusted price index decreases, and the exporter sells lower quantities and decreases

its revenue without a trademark. I explore these predictions in my empirical analysis.

1.5 Welfare Analysis

From the previous section, I find that when the cost of obtaining a trademark for exports
declines, (i) an exporter is more likely to use a trademark, (ii) the least productive firm
decides to stop its export to a foreign country due to the reallocation mechanism, (iii)
a small firm not using a trademark decreases its quantity and revenue, and (iv) a large
firm using a trademark increases its unit price, quantity, quality, and revenue. However,
at the current stage, it is not clear whether or not a trademark is a welfare-enhancing
technology. In this section, I measure two variables to answer this question: (i) the

number of car accidents, and (ii) the gains from trade, following Hsieh et al. (2020).

1.5.1 Road Accident Analysis

Road traffic injuries are one of the most significant health and development problems
throughout the world, but especially in Africa. According to the global status reports
on road safety 2013 and 2018 by the WHO (World Health Organization, 2013 and World
Health Organization, 2018), Africa’s road fatality rate is 26.6 deaths per 100,000 people,
which is nearly three times the rate in Europe, which has the lowest rate globally. Tires are
one of vehicles’ safety components, and are also considered a vital factor in the reduction
of road accidents. Since my empirical analyses reveal that the quality of tires improves in

OAPI countries, I predict that the road traffic death rate decreases in these countries.

To check my prediction, I use these two WHO reports mentioned above and employ the
overall and heterogeneous Difference-in-Differences analyses. Table 1.12 shows the results.
After the ratification of the international trademark agreement, OAPI countries decrease
the road traffic death rate and the log of that rate by 2.682 and 0.0818, but the differences
are not statistically significant. Although the overall effect is not statistically different
from zero, the effect is different depending on whether or not a country experienced a high
death rate in 2013. When a country belongs to the OAPI and the road traffic death rate
in 2013 is above the median, that country decreases the road traffic death rate and the

log of that rate statistical significantly by 2.87 and 0.108 in total. Furthermore, when it
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is in the 3rd quartile or the 4th quartile, the road traffic death rate in OAPI countries
statistically significantly decreases by 2.533 and 3.575 in the value and 0.101 and 0.131 in

the log unit in total.

A crucial issue is whether these decreases are derived from improved quality of tires. 1
discuss this point from the viewpoint of mechanical engineering. According to Jansen
et al. (2014), each % of reduced tire use and underinflated tire use decreases the number
of fatalities by 3.772% and 0.0015—0.05% in the EU. Since the road mortality rate in
Africa is three times as high as the rate in Europe due to unsafe road infrastructure,
these numbers suggest the lower bounds for the ones in the OAPI countries. With my
empirical evidence in Table 1.6 that quality improves by 15% on average, I conclude that
the numbers in Table 1.12 are credible and improved quality of tires contributes to a

decrease in the road traffic accidents in the OAPI countries.

According to the world report on road traffic injury prevention by the WHO (World Health
Organization, 2004), in economic terms, the cost of road crash injuries is estimated to be
roughly 1% of the gross national product (GNP) in low-income countries, 1.5% in middle-
income countries, and 2% in high-income countries. Thus, from Table 1.12, T find that
the economic cost of road traffic accidents saved by this decrease amounts to 0.101% and

0.131% of the GNP in the ratifying African countries belonging to the 3rd and 4th quartile.

1.5.2 The Gains from Trade

In this subsection, I assume country j takes the Cobb-Douglas aggregate of real consump-

tion of multiple sectors utility:'®

In(Uj) =Y nyln(Cs) st Y ng =1, (1.47)

seS sES

os—1
where s denotes a sector, S is the set of sectors, Cs = [3,c weQTM (Gis(W)Nis(w)) o5 dw+
os=1 _9s_ . L ..
fw,v cQNoTM (gis(W)A) os dw']7s—T is an aggregate consumption index for sector s, i is a
serving country, o, is an elasticity of substitution in sector s and n,; is the share of

expenditure on sector s in country j.

From the utility maximization problem in sector s, the aggregate welfare, W, is described

'8 This specification is used, e.g. in Arkolakis et al. (2012), Hottman et al. (2016) and Redding and
Weinstein (2019).
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in the following way:

NjW;
=D ln(=5? Begt0shiy (1.48)

sesS S]
1
where Py = [ .cn weQTM pij(w)l_"s)\ij(w)"s_ldw + fw/GQNoTZM Pis(W) 170 X751 | T=os
is an aggregate quality-adjusted price index in sector s. Therefore, the welfare change in

country j caused by the entry of OAPI countries into the Madrid Union can be measured

by:

w! w- L P
Jy — ) A AN 5J
ln(Wj) Znsj [ln(ijj) ln(st ), (1.49)
ses

where ’ denotes after the entry. When I use the same specification for the supply side as

the one used in Section 1.4, the value of bilateral trade flows in sector s can be written as:

Os  WiTijs\]—o 0s—1) poa—
Xijs :/ Mjo(—2— FT sy =0 \U =0 oo posmly on LidGi(plp € i), (1.50)
Qoe(bz‘;s O-s - 1 (‘0

where M;; is the number of firms from country i serving county j in sector s, ®;; is
the set of productivities corresponding to all country ¢ firms serving country j in sec-

tor s, and dGi(ple € P;j,) is the cumulative distribution. These bilateral trade flows

—~os—1

can be rewritten as Xjjs = Mws( 1w1’7'”s) “T Npys Pjas_lnsjijj, where Xg/oijs =

Usca,, ASS A=) oa=1aG3 (| p € (I)ijs)]"S*l is the measure of quality-adjusted produc-
ijs

tivity. From this specification,
P]/'s 1 MZI]S wiL Ti/js 1 Xg;;js 1 Séjs

In—==— In +in—— +In—— — In—=+ In—=, (1.51)

Py, os—1 Mg w; L Tijs 05— 1 )\%js os—1 85

where sl-js = nX;j-SL-' Summing up all source countries using the Sato-Vartia weights

8131+

~ Si N S S
Sijs = (%)/(Zm 1 %)

N / /
1 M. 'L T 1 Ap
= E Sijs|— In—22 —|—lnwl L n—L In— %js
— os—1  M;js w; L; Tijs O0s— 1 Apijs

! (1.52)

To make explicit that )/\Tpijs can change because of changes in the quality-adjusted aver-
age of continuing firms or because of changes in the composition of firms, I separately

define the quality-adjusted average productivity of continuing firms )T;o:js and expand

—~cr —~ —~c/

—~
¢y PYEN ¢y Ay L . -
In=Liss — [pLis 4 (ln—f”s — ln—f’c’s). Substituting the price index decomposition and
APiis APijs APijs APijs
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this productivity decomposition yields the welfare decomposition:

wW! N 1 M. g, g
In(=2) = ns ¥ 3ijs( In—"2% 4 In—="2 — In=_¢%)
Wj ; ; os—1 Mijs Agpijs )\(P;‘s

gain at the extensive margin

N ’ —~c/
Tij Apij wilL
+ . G (In-YS _ n22YS _pp—iti
sezf;%] ; ol Tijs  Apyjs wiL-) (1.53)

gain on the intensive margin
w’ L',
+ In—L-2
w;L;
——

income gain

The gains from trade are divided into two parts. I call the first part ”gain at the extensive
margin” and the second part ”gain on the intensive margin.” The gain at the extensive
margin describes the gain that only arises if there are changes in the set of firms serving
county 7, while the gain on the intensive margin describes the gain that also arises if there

are no changes in the set of firms serving country j.

I estimate the gain from trade at the extensive margin by expressing it in terms of sim-
—~os—1 —
ple sufficient statistics, which allow Xj;s = Mijs(ﬁwiTﬁs)l*"s/\ng Pfs 177sjijj- In

particular, I consider the total sales from country ¢ to country j associated with only

continuing firms, X, = ijs(%winjs)l_"s ()ijjs)"s_lesflnsjijj. With these spec-

ifications, I obtain my basic measurement equation for the gain from trade at the extensive

margin:
— —~c/
1 X< /X! M. A, Ap;;
In( ZCJS/ 92) = In—"> + (In Wiis ffi”) (1.54)
Og — 1 X’L]S/XUS M'LJS )\90@]3 )\SD’L]S

I estimate the overall welfare gain from the empirical analysis on the individual intensive

margin:

In(rytY) = (08—1)ln(GST_1wiTijs)+(as—l)ln(sois)-k(os—ﬁas—l)lng—k(as—l)lnst+ln778jijj.
) (1.55)

From the intensive margin analysis with a firm-time fixed effect and the log of GDP as

controls, I estimate the change in (65—1)InPs;. With the value of §;;,, I also estimate what

percentage of the welfare gain comes from Chinese exporters. For this welfare analysis,

I need the values of o4, ns; and 5;;,. As in Section 1.3, I assume o = 2.5, as reported

by Soderbery (2018). To find out 7j, and 3§55, I use the UN COMTRADE (United

Nations Statistics Division, 2021) database and the World Bank database, and derive the

expenditure share on the tire sector.
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Table 1.13 describes an overall welfare analysis based on my used o, 1,; and §;;,. The
effect on welfare change produced by my investigated industry and caused by an introduc-
tion of an international trademark is positive: the welfare increases by 0.014%. Chinese
exporters contribute to this welfare gain to the large extent, accounting for 64% of the
total welfare increase (0.0089/0.0140). When I examine the two gains separately, the loss
at the extensive margin is 0.0028%, and the gain at the intensive margin is 0.0117%. Al-
though the least productive firm exits the market at the extensive margin and the overall
productivity increases, the number of available varieties in each country decreases; this
induces welfare loss as a result. On the other hand, since some of the continuing firms
upgrade the quality of their products, welfare gain is positive. In my analyses, the gain
on the intensive margin outweighs the loss at the extensive margin, and overall welfare

increases owing to Chinese exporters.

1.6 Conclusion

Quality upgrading of goods and services has been a significant concern in developing
countries due to information frictions. The question of how to help sellers to upgrade
quality through public policy has been debated among policymakers in recent years, and a
trademark is considered to be a critical targeting policy for policymakers. However, there
are limited empirical findings regarding the role of trademarks in a market, especially
international markets in developing countries. I empirically examine the impact of a
trademark on sellers in international trade in the African tire industry, a context which is

particularly suited to my study.

To guide my empirical analyses, I derive my theoretical model, in which only highly
productive firms use a trademark to differentiate their products from others. In this
theoretical setting, I show that when the cost of applying for a trademark decreases, a
firm which starts using a trademark increases its sales and prices as a result of quality
upgrading, but one that does not use a trademark loses sales due to reallocation of its

market share. I find empirical evidence that is consistent with this theoretical model.

I also obtain empirical findings on net welfare gain in Africa, which arises from the tire
industry in direct and indirect ways. In the road accident analysis, I show that the road
traffic death rate decreases in the ratifying African countries that had experienced a high
rate of road traffic injuries prior to ratification. In an indirect analysis, I perform a back-

of-the-envelope calculation from the reduced form estimates, following Hsieh et al. (2020).
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This calculation implies that the African tire industry contributes to a 0.19% welfare
increase. This welfare gain is mainly caused by Chinese exporters’ quality upgrading, and

it outweighs welfare loss in terms of the number of varieties at the extensive margin.

This evidence, regarding both the effect of a trademark and the underlying mechanism,
suggests a policy implication that may be particularly essential for trade in and between
developing countries. An intervention that decreases the cost of a trademark application
may be an effective way of achieving welfare improvement, particularly in a market where
no other methods, such as long-term relationships, are feasible. Future work on identifying
how a trademark interacts with other methods to mitigate information frictions could be

valuable.
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Tables

Table 1.1: Descriptive Statistics

All Countries

Year 2014—2017 2014 2015 2016 2017
Mean SD Mean SD Mean SD Mean SD Mean SD
In(Quantity) 9.617 1.580 9.609 1.518 9.594 1.579 9.617 1.582 9.645 1.630
In(Value) 10.491 1.519 10.757 1.502 10.447 1.482 10.323 1.503 10.456 1.551
In(Price) 0.874 0.399 1.148 0.460 0.853 0.326 0.707 0.324 0.811 0.337
OAPI 0.374 0.484 0.407 0.491 0.363 0.481 0.361 0.480 0.368 0.482
ARIPO 0.626  0.484 0.593 0.491 0.637 0.481 0.639 0.480 0.632 0.482
™ 0.155 0.362 0.113 0.317 0.130 0.336 0.182 0.386  0.187  0.390
OAPI Countries
Year 2014—2017 2014 2015 2016 2017
Mean SD Mean SD Mean SD Mean SD Mean SD
In(Quantity) 9.584 1.486 9.615 1.407 9.546 1.518 9.558 1.491 9.611 1.529
In(Value) 10.506 1.447 10.826 1.433 10.420 1.429 10.286 1.415 10.473 1.453
ln(Price) 0.922 0.419 1.211 0.513 0.874 0.326 0.728 0.324 0.862 0.305
™ 0.091 0.288 0.000 0.000 0.018 0.133 0.146 0.353 0.190 0.393
ARIPO Countries
Year 2014—2017 2014 2015 2016 2017
Mean SD Mean SD Mean SD Mean SD Mean SD
In(Quantity) 9.637 1.633 9.605 1.590 9.621 1.613 9.650 1.630 9.664 1.687
In(Value) 10.482 1.561 10.710 1.545 10.462 1.512 10.344 1.550 10.446 1.606
In(Price) 0.845 0.384 1.105 0.414 0.841 0.325 0.694 0.323 0.781 0.351
™ 0.193 0.395 0.191 0.393 0.193 0.395 0.203 0.402 0.185 0.388

Note: Value is measured by the USS$. Price is the unit price and it is derived by Value/Quantity. TM
takes 1 if a Chinese company uses its trademark in its destination country at its export date. The OAPI
member countries are Benin, Burkina Faso, Cameroon, Central African Republic, Chad, Comoros,
Congo, Cote d’Ivoire, Equatorial Guinea, Gabon, Guinea, Guinea-Bissau, Mali, Mauritania, Niger,
Senegal, and Togo. The ARIPO member countries are Botswana, Gambia, Ghana, Kenya, Lesotho,
Liberia, Malawi, Mozambique, Namibia, Rwanda, Sao Tome and Principe, Sierra Leone, Somalia, Sudan,
Swaziland, Tanzania, Uganda, Zambia and Zimbabwe.
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Table 1.2: Aggregate Difference in Differences Analysis

Unbalanced Panel (1) (2) (3)

VARIABLES Numbere:  In(Valueer)  In(Quantitye:)

OAPI. x Aftery -2.260%**  _(0.268*** -0.176%*
(0.384) (0.0836) (0.0865)

Mean of Dependent Variable 12.717 13.085 12.119

Month FE Yes Yes Yes

Country FE Yes Yes Yes

R-squared 0.909 0.848 0.845

Balanced Panel (1) (2) (3)

VARIABLES Numbere:  In(Valuect) In(Quantityc:)

OAPI. x After, -2.548%**  _(0.300*** -0.178**
(0.459) (0.0756) (0.0767)

Mean of Dependent Variable 15.090 13.557 12.683

Month FE Yes Yes Yes

Country FE Yes Yes Yes

R-squared 0.892 0.823 0.827

Note: Robust standard errors are in parentheses. Number.; is the number
of export companies in country c at time t. Value.s and Quantity.: are the
sum of those of each export transaction in country c at time ¢, respectively.
Valuee: is measured by the US$. OAPI, takes 1 if country c¢ belongs to the
Organisation Africaine de la Propriété Intellectuelle. After; takes 1 if time ¢
is after the 1st of March in 2015.

* Significant at the 10%. ** Significant at the 5%. *** Significant at the 1%.
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Table 1.6: Quality Updating

(1) 2) (3)

VARIABLE In(Estimated Quality)
OAPI. x After; 0.154*** 0.0807** 0.0678
(0.0354)  (0.0388)  (0.0422)
OAPI,. x After;x Best 15; -0.0790
(0.123)
OAPI,. x After;x Best 10, 0.177**
(0.0711)
OAPI. x Afteryx Best 3;. 0.201**
(0.0792)
OAPI. x After; x 1{OAPI Share; > 50%} 0.229%**
(0.0617)
Mean of Dependent Variable 0
Firm FE Yes Yes Yes
Month FE Yes Yes Yes
Country FE Yes Yes Yes
Export Information Yes Yes Yes
Macroeconomic Variables Yes Yes Yes
Firm x Time FE Yes Yes Yes
R-squared 0.383 0.436 0.395

Note: Country-clustered standard errors are in parentheses. The observation
is restricted to a combination of ¢, ¢ and ¢ where firm ¢ exports its tire in 2014
and 2015, 2014 and 2016, or 2014 and 2017. Quality is estimated by following
Khandelwal et al. (2013). OAPI, takes 1 if country ¢ belongs to the Organisation
Africaine de la Propriété Intellectuelle. After; takes 1 if time ¢ is after March 1,
2015. Best 3;. is a dummy variable which takes 1 if firm ¢ was among the best
3 exporters in country c in 2014, Best 10;. is a dummy variable which takes 1
if firm ¢ was among the best 10 exporters in country ¢ in 2014, and Best 15;. is
a dummy variable which takes 1 if firm ¢ was among the best 15 exporters in
country c in 2014. 1{OAPI Share; > 50%} is a dummy variable which takes 1 if
more than a half of the total export of firm i was exported into OAPI countries
in 2014. Export Information includes the Chinese port from which a Chinese
company exports and the countries through which a Chinese company transits.
Macroeconomic variables include the log of GDP, the log of total population,
the log of total exports and the log of total imports.

* Significant at the 10%. ** Significant at the 5%. *** Significant at the 1%.

o1



Table 1.7: Placebo Test

(1) (2) (3) (4) () (6)

VARIABLES In(Valuejet) In(Quantity;ct) In(Pricejet)

OAPI, x After, 0.128 0.122 0.169 0.142 -0.0366  -0.0252
(0.176) (0.182) (0.163) (0.171) (0.0389) (0.0376)

Year FE Yes Yes Yes Yes Yes Yes

Country FE Yes Yes Yes Yes Yes Yes

HS 4 Digit Code FE Yes Yes Yes Yes Yes Yes

HS 4 Digit Code FE x Year FE No Yes No Yes No Yes

R-squared 0.638 0.661 0.643 0.666 0.398 0.510

Note: Country-clustered standard errors are in parentheses. Value;.s and Quantity;.; are the
aggregate export value and quantity of Chinese exports in an industry j to country c at time
t, respectively. Valuejq is measured by the USS$. Price; is the unit price and it is derived by
Valuejer /Quantity;c;. OAPI, takes 1 if country ¢ belongs to the Organisation Africaine de la
Propriété Intellectuelle. After; takes 1 if time ¢ is after 2015.

* Significant at the 10%. ** Significant at the 5%. *** Significant at the 1%.

52



"% T OUY Y JURIYIUSIS .\, "%G OUY Y& JUROYIUSIS ,, "% 0T OY3 e JUedYIUsIg

"GTOC 193je ST 7 oWy It T

soxe) a1y -o[[engos[eIu] 99911doId B[ Op QUIROLIJY UOI}esIueSI() oY} 03 SSuo[eq 2 AIJUNO0D JI T SoXR) °TJV/ () "SIS0D 991} 9So1] JO [[® Sepn[oul
1500 901, ‘pryurerd Aq ouIOq 3800 [RUY 9} JO SSO[PIRFAI ‘S19SSe 9[(RAOW S Juepuajap Jo ofes orqnd © ysnoay) juswspnl o) 90I0jus 01 sdURAPR
gsnwr gryure[d e) $9S00 [[® SOPNOUL JS0)) JjuawoIojuy pryure(d Aq ouIoq 3800 [RUY O} JO SSO[PILFSI ‘}IN0d 9} 0} sdurApr isnw gryurerd jey)
§9S00 [[® SOPN[OUI 3S0)) HNO)) "JUSTOSINQUIDI [RUY JO SSO[PIRSOI ‘0Sed POZIpIRPUR]S oY) Ul AoUI0})e [BI0] ® 03 9dUeApR jsnw prjure[d 3ey) soof
9} ST 980)) ADUWIO)}Y "SISIXO SUIUOSRSI [RIIPN[ [RULIO] YOITYM O} JUSIX 9} PUR ‘QOUSIOLIDIUL WIOIJ 991J ST $$000I1d [RS9] o) YOIYM 0] U)X dY)
soanjded o0100G Aouoredsued], -se3pnl [oso[-Teuoryeu Juraowel pue Jurjurodde jo ssooord oY) Jo AjrrSojur o) pue Aorjod pue UOIIR[SISO] ‘Sme|
Sur)sIxo moraal pur jardiojur 0} Awouoine pue AJfiqe 9y) sey Aremipnl o) ISjoym :SI0JOR [RILINIXS JO ddULNPUI o) wolf Arenipnl ayj jo
oouopuadopurt o) soanjded 0100G oouopuadopu] "eje(] SSOUISN{ SUIO(] WOIJ oI€ 91008 Adualedsuel], pue ‘1s0) 1In0) ‘1500 A9UI0)}y Pue ‘eje(]
QOURULISAOL) URILIJY JO XOPUJ WIYRI]] WOIJ dIe 9100§ Aouaredsurl], pue ‘9100§ souspuadopu] ‘sesoyjuared Ul oIk SIOLI® PIRPURIS ISNJOY :9)ON
‘yueq PIIOAA o) AQ eje(] sseursng SUIO(] PUR UOIRPUNO] WIYRI]] OJN o} AQ €Je(] 9OURWIDAOLY) URILYY JO XopPUJ WIYRIQ] :S80IN0S eIe(]

760 686°0 886°0 6630 6160 8660 parenbs-yy

(70%0°0) (16€0°0) (g¥20°0) (2190°0) (068°T) (960°T)
01€0°0 6970°0- xxxLG80°0- 67800 xx£G6°C £x099°C MV X TV O
(350D 10T )ul (380D JuewedIojus)ul (3800 Mo )u] (1500 AouI0))y)u] 100G Adusredsuel], 0100§ eduspusdopu] SATAVIMVA

(9) () (%) (¢) (2) (1)

JUaWIaIIOJU MR QT 9[q€],

593



%1 OUY Yo JURIYIUSIS ., "%G OUY J8 JUROYIUSIS ., "%0T U ye JURIYIUTIS

‘sprodwr 109 Jo S0[ oY) pue ‘sprodxe [e109 Jo So[ oy ‘uorendod (€109 Jo SO[ oY) ‘J(IX) JO SO[ ) SPN[OUL SI[(RLIBA JTWIOUOIIOINRIA *SIISURI)
Aueduron 9soulIy) € YOIYM YSNOIY} SOLIJUN0D o) pue siiodxe Auedwos o9seury) ® Yoiym wogj 110d 9seury)) o) sopnoul uorjeuriojuy yodxsy -segpnl
[eAd[-[euOIIRU Futsowal pue gurjutodde Jo sseooid oty Jo AjrrSequr o) pue :Aorjod pue UOIIR[SISO] ‘SmR] SUIISIX MOIADI puR joIdIojur 01 Awouojne
pue AIqe oy} sey AIRIOIPNL oY) IOYIOUM (SI0OR [RULISIXO JO 9OUSNPUI o) WO} Arenipnl oyl jo souspuadopur oY) soanjded 9100§ souspuadopur
‘GTOC ‘T UYOIRAl Io9Je SI 7 Wiy JI T soye) Loy -o[[enjoo[[eu] 93911doIq B op SUIRILJY UOI}esIuesI() o9y) 0} s3uo[eq 2 AI1junod J1 1 seqel °TJy O
"7 ow) Je O AIJUNOD UL SIRWOPRI) SIT S9SN 2 WLIY JT T saxe) Py - PUijuond)/+#ann A Aq poALap ST 91 pue 9oud jrun o) st 90l g "§S[) oY) Aq
poanseawr st #'an)p 4 7 oWy e 9 A19Unod ut s310dxe ¢ Wiy Ju T sexe)y Phuodrsy )10¢ PUe $10g 10 ‘9T0¢ PU® $10Z ‘GT0Z PUe 10 Ul SoIry 91 s310dxo
¢ TWLIY 9IoYM 7 PUR ‘D ‘2 JO UOIJRUIQUIOD ® 0 PaJOLIISAl ST UOIYeATasqo a3 ‘(G) — (g) suwmn[od uf seseyjualed Ul SIOLID PIRPUR]S PaIaisn[)-AIjuno))
‘yueq PLIOA\ 9} AQ eje(] Ssoulsng SUIO(] pPuR UOIIRPUNO] WIYRI(] OJ\ o) AQ eJR(] 9OURILISDAOLY) URILIJY JO XopUJ WIYRI(] :S90IN0G BIe(]

€180 z1v'0 960 L0S°0 1820 761°0 poxenbs-1

Sox Sox Sox Sox Sox Sox o OWIL], X WLIL]

SOx SOx SOx SOx Sox SOx SO[(RLIRA OIWOUOIDOIIRIA]

Sox Sox Sox Sox ON ON uorjyeuLIopu] 310dxy

SOx Sox Sox Sox Sox SOx 4 A13uno))

SOA SOA Sox Sox Sox SOX A JIUON

SOx Sox Sox Sox Sox Sox o Wt
(01%000°0) (#8100°0) (99100°0)  (€28000°0) (9750000)  (50-206°€)

«6%,000°0 e+ T1G00°0-  4x9E700°0- ¥1100°0 9160000  S0-0€0°c 2409Goudpuadapu] X o[y X IJV O
(#¥10°0) (L£20°0) (1€200)  (2920°0) (¢ec0'0)  (29100°0)

188000 L9T0°0 GGZ0°0 £2TE0°0 «x6L70°0-  €8100°0- 121 )y X IdV O

(P10 )u)  (PHigguond))u)  (Plan A)u) P g (AuQ yuequmouy) Puodasy  Phuodasy SHTIVIMVA

(9) (%) (1) (¢) (2) (1)

JUSUWIODIOFUG] MR JO 429 SN0oua30I019  :6'T 9[qel,

54



%1 OUY ¥e JUBIYIUSIS ., "94G OUY J8 FUROYIUSLS ., "%0T U3 y© JURIYIUSIS

‘syrodur ej09 Jo S0[ oY) pue ‘sprodxo [ej03 jo 30 oy} ‘uoryendod

[®109 JO 307 o} ‘J(IX) JO SO] aY) SPN[OUI SO[(RLIRA DTUIOUOISOIIRTN "SHISURI) AueduIod 9souIy) © YoIyMm [SnoIy)
SoLIUNOO dY) pur sy10dxe Auedurod 9soUIY)) © YOIYM WO 110d 9sauIy)) oy} sepnour uoreurioyuy 410dxy §10g
Ul S9LIUNod [y () Ojul psjiodxe sem ¢ wiiy Jo j10dxe )0} oY) JO J[RY ® URY) SIOW JT T SoXR] [UIIYM S[(RLIRA
Awrmp e st {9406 < oreys [dVO}T F10g Ul 2 A1junoo ul s1e11odxe GT 9so( o) Suouwre sem ¢ WY JI T soye)
UDIYM S[RLIRA ATIUND ® ST 2'GT 188¢] pue ‘FT()g Ul 2 A19Unod ur s19)10dxe ()] 989 97} SuowR SeM ¢ ULIY JT T Soye)
OIYM d[qeLIea Awunp & st 2! 1sog ‘FIOZ Ul 2 AIJUNOd Ul s1olIodxe ¢ 180q o) SUOWR Sem 7 ULIY JI T Soye)
DIYM S[RLIRA ATUWUND ® ST '€ 1S9 "GT(Og ‘T UYPIRIN JIo)JR ST 7 awul) JT T soe) Liog [}/ a[[enjos[eiul 999trdord e
9P SUIROLIJY UOIJRSIURSI() 9} 0} SFUO[eq O AIJUNO0D JI T So¥R) °TJ /() AOUSLIND UOIYRUIISOP oY) Jo uorjerardde
e SUROUI 9SROIDUT Ue (ADUSLIND UOIJRUIISOP JO Jrun 1od SIqUITIUDL se pauyep st #Pagn. abuvyoxry *(6107) ‘T8 10
1119S10)) SUIMOT[O] A(| POIOLIISOI ST UOIJRAIIS(O ST, "Sosor[juared Ul oIr SIOLIS PIRPUR]S POIDISII-AIIUNOY) DJON

G000 900°0 700°0 porenbs-y
(£220°0)
7010°0 Pogou abupyoxry x {9406 < V10e%1eyS [dVO T X “21fV X °TdVO
(10L0°0)
8L90°0 P2g0. 2bUDYIT X V108e ysog XMV X IV O
(¥120°0)
68¢0°0- P90 abuDyoT X V10BN 9s0g X M1V X [V O
(£€60°0)
LTIT°0- P90 abuDyoT X VI0BCT 9s0g X M1V X °[dV O
(2960°0)  (g6£00)  (1¥€0°0)
¢ez0’0 09%0°0 29200 Pogpu 26uDYOTH X MafV X °[dV O
(02600°0)  (9810°0) (€$800°0)
*08T0°0  4xx1CS0°0 %9910°0 Pa10.4 2buDYITHT

Ayoryser] dnyre]y oywoedg uoryeur)sag

(€) () (1)

Kyonser dnyrey oymwodg uonjeunso( 01T o[qRL

95



"%T OUY e JURIYIUSIS ., %G O} R JURIYIUSIS ., "%0T O} e JURIYIUIS

‘FT10Z Ul SOLIjunod

OdTYV JO AI3Unoo ouo 9sed] Je Ul S10110dXo GT 150Q oY) SUOWR Sem ? WLIY JI T Soxe) YOIYM d[qeLIeA ATIWNp
® SL'CT OJTHV 10T Ul SALIIUNod [y JO AIUNod suo 1$ed[ Je Ul s10310dxe GT 989( o) Suoure sem 2 wLiyj
JUT Soye) UOTYA S[qRLIeA ATIWND © ST 'CT [JF O "GTOZ U YIIRN JO ST 93 I99Je ST 2 9wty Ju T soxe) o[y
‘¢S oY) £q paanseawr st FOdI¥V*ann A 7 9w} je s3I0dXe 7 ULIY UPIYM 0) SILIJUN0d OV JO Ioquinu
oYy ST FOdIHV Lipquun A7 AToAT309dSoI ‘7 9wIT) 8 SOLIunod OV 0% ¢ wiyg jo Ljrjuenb pue onfea 310dxo
Jo wms oYy} oxe FOdI¥V Migguond) pue FOdIdV anp 4 -sesoyjuored UL 9Ie SIOLID PIBPURIS JSNCOY] :DION

65270 £e8°0 128°0 porenbs-4

m@»ﬁ w.@»% mwyw mh.— E.Hﬂm

w@.W w@xﬁ w@»ﬁ m,m Qpﬁoz
(9860°0) (L62°0) (¢82°0)

€600 8980°0- €20~ ST OdIHV X ST IdVO X “o1fy
(¥6L0°0) (99z°0) (vsz°0)

9£70°0- 8€20°0 €0v0°0 ST IV O X Mo3fy

(FOdIMV tipquun \T)u) (YOI figrquondy)u)  (FOdIEV Tong A )u) SATAVIYVA
(€) (c) (1)

uoTyeoo[[edy 11T O[qeL

o6



Table 1.12: Road Accident Analysis

(1) (2) (3) 4) (5) (6)
VARIABLES Death Rate In(Death Rate)
OAPI. x After; -2.682  -2.447  -2.520 -0.0818  -0.0555 -0.0248
(2.229) (2.447) (3.242) (0.0978) (0.111) (0.149)
OAPI. x Afteryx Above Median -0.422 -0.0527
(2.774) (0.122)
OAPI. x Afteryx The 2nd Quantile 1.153 -0.0290
(3.799) (0.168)
OAPI. x Afteryx The 3rd Quantile -0.0133 -0.0761
(3.535) (0.158)
OAPI. x Afteryx The Jth Quantile -1.055 -0.106
(3.557) (0.158)
The Total Effect (Above Median) -2.870 -0.108
p — value 0.0364 0.0387
The Total Effect (The 2nd Quantile) -1.367 -0.0538
p — value 0.497 0.499
The Total Effect (The 3rd Quantile) -2.533 -0.101
p — value 0.0847 0.0672
The Total Effect (The 4th Quantile) -3.575 -0.131
p — value 0.0224 0.0220
Mean of Dependent Variable 24.937 3.195
Country FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
R-squared 0.652 0.865 0.918 0.644 0.859 0.918

Data Sources: The Global Status Report on Road Safety 2013 and 2018 by WHO (World Health

Organization, 2013 and World Health Organization, 2018)

Note: Robust standard errors are in parentheses. Number of Deaths is the number of road traffic
deaths. Death Rate is the road traffic death rate per 100,000 population. OAPI, takes 1 if country
¢ belongs to the Organisation Africaine de la Propriété Intellectuelle. A fter; takes 1 if time ¢ is

after March 1, 2015.

* Significant at the 10%. ** Significant at the 5%. *** Significant at the 1%.
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Table 1.13: Welfare Analysis: The Gains from Trade

Welfare Increase (%)

OAPI Countries

0.0140 All Exporters in the tire Industry
0.0089 Chinese Exporters in the tire Industry
0.0051 Others in the tire Industry

Welfare Increase (%)

OAPI Countries

0.0089 Chinese Exporters in the tire Industry
—0.0028 ”Gain at the Extensive Margin”
0.0117 ”Gain on the Intensive Margin”

Welfare Increase (%)

OAPI Countries

—0.0028 ”Gain at the Extensive Margin”
—0.0084 ”Variety Change”
0.0056 ”Changes in the Composition of Firms”

Note: I assume o5 = 2.5, and this is the elasticity across new
rubber pneumatic tires in Africa, as reported by Soderbery (2018).
To derive 15 and 3;55, I use the UN COMTRADE database and
the World Bank database.
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Figures

Figure 1.1: OAPI and ARIPO Member Countries in Africa

Bl Neither OAPI nor ARIPO

[] oAPI
[] ArRIPO

Il ARIPO Observer

Figure 1.1 shows the location of OAPI and ARIPO member countries in Africa. The
OAPI member countries are Benin, Burkina Faso, Cameroon, Central African Republic,
Chad, Comoros, Congo, Cote d’Ivoire, Equatorial Guinea, Gabon, Guinea, Guinea-Bissau,
Mali, Mauritania, Niger, Senegal, and Togo. The ARIPO member countries are Botswana,
Gambia, Ghana, Kenya, Lesotho, Liberia, Malawi, Mozambique, Namibia, Rwanda, Sao
Tome and Principe, Sierra Leone, Somalia, Sudan, Swaziland, Tanzania, Uganda, Zam-
bia and Zimbabwe. The observer countries are Algeria, Angola, Burundi, Egypt, Eritrea,
Ethiopia, Libya, Mauritius, Nigeria, Seychelles, South Africa and Tunisia. Which orga-
nization each country belongs to mainly depends on its used language. In OAPI, they
are former French colonies and mostly French-speaking countries while they are former
British colonies and mostly English-speaking countries in ARIPO.
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Figure 1.2: Size Distribution of Chinese Exports to Africa and Relative Cost of a Trade-
mark

Size Distribution of Chinese Exports to Africa

10
1

Percent

5 10 15 20
log(Value,y,,

Figure 1.2 shows the size distribution of Chinese exporters in Africa and the relative
cost of obtaining a trademark. The dotted line is the cost of obtaining trademark before
the international agreement in OAPI countries while the red line is the cost after the
international agreement in OAPI countries.
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Figure 1.3: Parallel Trend Assumption: Export Dummy

Coeffcients of OAPI X Quarter Dummy: Export Dummy
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Figure 1.3 investigates pre-trends for an export dummy variable following the baseline
Difference in Differences specification in column 1 of Table 1.3. To mitigate typical con-
cerns arising in DID designs, this figure investigates dynamic patterns around the time
when OAPI joined with the international trademark agreement. The figure shows the
absence of differential trends in an export dummy variable in the quarters preceding the
agreement. This figure also shows a long-term decrease in an export dummy variable after
the agreement.

61



Figure 1.4: Parallel Trend Assumption: Trademark Dummy

Coeffcients of OAPI X Quarter Dummy: Trademark Dummy
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Figure 1.4 investigates pre-trends for a trademark dummy variable following the baseline
Difference in Differences specification in column 2 of Table 1.3. To mitigate typical con-
cerns arising in DID designs, this figure investigates dynamic patterns around the time
when OAPI joined the international trademark agreement. The figure shows the absence
of differential trends in a trademark dummy variable in the quarters preceding the agree-
ment. This figure also shows a long-term increase in a trademark dummy variable after
the agreement.
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Figure 1.5: Parallel Trend Assumption: In(Value)

Coeffcients of OAPI X Quarter Dummy: In(Export Value)
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Figure 1.5 investigates pre-trends for export value following the baseline Difference in
Differences specification in column 3 of Table 1.3. To mitigate typical concerns arising in
DID designs, this figure investigates dynamic patterns around the time when OAPT joined
the international trademark agreement. The figure shows the absence of differential trends
in export value in the quarters preceding the agreement. This figure also shows a long-term
decrease in export value after the agreement.
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Figure 1.6: Parallel Trend Assumption: In(Quantity)

Coeffcients of OAPI X Quarter Dummy: In(Quantity)
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Figure 1.6 investigates pre-trends for quantity following the baseline Difference in Differ-
ences specification in column 4 of Table 1.3. To mitigate typical concerns arising in DID
designs, this figure investigates dynamic patterns around the time when OAPI joined the
international trademark agreement. The figure shows the absence of differential trends
in quantity in the quarters preceding the agreement. This figure also shows a long-term
decrease in quantity after the agreement.
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Figure 1.7: Parallel Trend Assumption: In(Price)

Coeffcients of OAPI X Quarter Dummy: In(Price)
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Figure 1.7 investigates pre-trends for the unit price following the baseline Difference in
Differences specification in column 5 of Table 1.3. To mitigate typical concerns arising in
DID designs, this figure investigates dynamic patterns around the time when OAPT joined
the international trademark agreement. The figure shows the absence of differential trends
in the unit price in the quarters preceding the agreement. This figure also shows a long-
term increase in the unit price after the agreement.
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Figure 1.8: Parallel Trend Assumption: In(Estimated Quality)

Coeffcients of OAPI X Quarter Dummy: In(Quality)
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Figure 1.8 investigates pre-trends for the estimated quality following the baseline Difference
in Differences specification in column 1 of Table 1.6. To mitigate typical concerns arising
in DID designs, this figure investigates dynamic patterns around the time when OAPI
joined the international trademark agreement. The figure shows the absence of differential
trends in provided quality in the quarters preceding the agreement. This figure also shows
a long-term increase in provided quality after the agreement.
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Figure 1.9: Placebo Test: In(Value)

Coeffcients of OAPI X Year Dummy: In(Value)
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Figure 1.9 investigates pre-trends and post-trends for export value following the baseline
Difference in Differences specification in column 2 of Table 1.7. This figure investigates
dynamic patterns around the time when OAPI joined the international trademark agree-
ment. The figure shows the absence of differential trends in a trademark dummy variable
in the years before and after the agreement.
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Figure 1.10: Placebo Test: In(Quantity)

Coeffcients of OAPI X Year Dummy: In(Quantity)
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Figure 1.10 investigates pre-trends and post-trends for quantity following the baseline
Difference in Differences specification in column 4 of Table 1.7. This figure investigates
dynamic patterns around the time when OAPI joined the international trademark agree-
ment. The figure shows the absence of differential trends in a trademark dummy variable
in the years before and after the agreement.
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Figure 1.11: Placebo Test: In(Price)

Coeffcients of OAPI X Year Dummy: In(Price)
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Figure 1.11 investigates pre-trends and post-trends for the unit price following the baseline
Difference in Differences specification in column 6 of Table 1.7. This figure investigates
dynamic patterns around the time when OAPI joined the international trademark agree-
ment. The figure shows the absence of differential trends in a trademark dummy variable
in the years before and after the agreement.
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Figure 1.12: Technology Adoption

With TM

Without

™ o

_FO_FTM

(gox)o'—l ((pTM)G—l

Figure 1.12 represents technology choice of each firm. The x asis describes how productive
each firm is, and the y axis is its profit. Each firm has two possible profit functions:
the blue line is the profit function without a trademark, and the red one is the profit
function with a trademark, in which the two possible profits are described as functions of
firm productivity, ¢°~!. Since the demand function does not respond to provided quality
without a trademark, the slope of a firm’s profit function when not using a trademark is
not steep. On the other hand, while it offers higher quality with a trademark and the
slope of the profit function is steeper, it needs to bear the cost of obtaining a trademark,
Fryy, in addition to its own fixed cost, Fj. The trademark adoption cutoff is denoted by

@™ and the exit cutoff is denoted by ¢*.
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Figure 1.13: Effect of Fprj; on Technology Adoption
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Figure 1.13 describes the effect of decrease in the trademark cost on trademark choice.
When the cost of obtaining a trademark decreases, the line of the profit function with a
trademark goes upward. As a result, the technology cutoff, (¢?™)°~1 shifts rightward,
and a firm is more likely to use a trademark.
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Figure 1.14: Effect of Frjp; on the Equilibrium

% (P

Figure 1.14 describes the effect of decrease in the trademark cost on the exit cutoff, ¢*.
The exit cutoff, ¢*, and the average expected profit level, 7, are determined by the two
conditions at the equilibrium: the free entry (FE) condition and the zero cutoff profit
(ZCP) condition. In figure 1.14, the blue curve denotes the ZCP condition and the red
curve denotes the FE condition. When the cost of obtaining a trademark decreases, a firm
is more likely to use a trademark, and the average expected profit in the ZCP increases.
Since the ZCP curve shifts toward the right, the exit cutoff, p*, increases, and the least
productive firm decides to exit the market at the new equilibrium.
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Appendix

1.A Theoretical Appendix

1.A.1 Proof of Propositoin 1

There are two cases for a trademark user: (1) the quality constraint is binding and (2) the

quality constraint is non-binding. I consider these two cases separately.

e Case 1: The Quality Constraint is Binding

)\NoTM( — )\TM(

®) ¢) = A. Then, a trademark user and a non-trademark

user solve the same profit maximization problem. Therefore, AVTM () = \TM () = ),

pIM () = pNTM (), ¢TM () = ¢NT™(p), and rTM (p) = pNTM ().

In this case,

e Case 2: The Quality Constraint is Not Binding

When the quality constraint is not binding, a trademark user produces quality which
is above the threshold, A. Since all of non-trademark users choose this threshold for

their quality, AT™ () > )\;V oM (). Since the price comes from the constant markup,

~%+, and the marginal cost, %)\f, I show that p]TM(go) = ﬁ%x\?M(ga)ﬁ > péVOTM(@) =
SZT SANOTM ()P, In addition, ] M () = (771 2)7ATM ()17 IPTTIE > g VT () =

(752 £) A=A Pl B Finally with pf ™ (¢) > p™ () and ¢/ () > ¢ (¢),

ey MMM = piM () M () > pY M (@) g M (9) = N OTM (pReTM AT,

1.A.2 Proof of Propositoin 2

There are two cases for a trademark user: (1) the quality constraint is binding and (2) the

quality constraint is non-binding. I consider these two cases separately.
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e Case 1: The Quality Constraint is Binding

Since the quality constraint is binding if a firm uses a trademark,
7TJ-TM(L,9) _ %(L—l%)a—lé(l—ﬁ)(a—l)Pa—l E— %Aa — Fy— Fru and 7T§VOTM(<,0) — %(%%)o—lé(lfﬁ)(a—l)Pa—lE _ %Aa o Fo,

o

LTM _ _NoTM _

§ § —Fry <O. (1.56)

Therefore, no firm uses a trademark if it faces the quality constraint with a trademark.

e Case 2: The Quality Constraint is Not Binding

Since the quality constraint is not binding if a firm uses a trademark,

o ao —(1— 1 a(o—1) (1-B)(c—1) 1— _ a
WJ.TM(@) = ()T HmeTD (%)(%)Wuw)(am (%)oﬁ(km(ofl) (Tﬁpa 1E)a-(-51-1 —
Fy — Frp; and WjVOTM(cp) = %(%%)“‘13(1_5)("_1)]3"_1]5’ — %AO‘ — Fy. From the first

order conditions of a firm with and without a trademark,

7T]TM _ 7TJN0TM _ (1_[3)1(0_1)%[{& _ (1 _ ﬁ)(a _ 1)}()\]TM)04 _ a()\]TM)a—(1—B)(o—1)A(17/3)(071)] + %Aa — Fray.
(1.57)

To prove this proposition, I need to show that 7r]-TM — 7T]N oM

is an increasing function
with respect to ¢. To decide the sign, I focus on f(\) = [a — (1 — B)(o — 1)]\* —

axe—(1=B)(e—1)\1=A)(e=1) T derive 8{;8‘) as follows:

) _ o — (1= B)(o — Dre-(-Be-D-1[(1-8)(=1) _ )\(l—ﬂ)(a—l)]gi)‘_
a 2

B (1.58)

Since the quality constraint is not binding, A > A and 272 > 0. Therefore, 8{)8‘) > 0 and

ZTM _ 7T§V0TM

J is an increasing function with respect to .

1.A.3 Proof of Proposition 3

As in Melitz (2003), I assume that the equilibrium is stationary and the aggregate variables
remain constant over time. With the aggregate stability condition, the free entry condition

and the labor market clearing condition,
E=1, (1.59)
where L is the aggregate labor force.
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From the exit cutoff condition,

1 —1 "
WNOTM(QO*):O E(UU %

) INA=A =D po-iy, JgAa —Fy=0.  (1.60)
Substituting this into the trademark cutoff, I can get the following condition:

TM) NoT M

mV oM (T

Ty (¢
(e—=1)(1-8) TM a(o—1) JENE TM

- (ff—l)a(l—ﬁ)“(ff—lgl—ﬁ) %A*Q]a*(d—l)(lfﬁ) [ a=tona-m Fy =107 - =%

)_ 71]F17

(1.61)

where F} = %Aa + Fy and F5 = Fy+ Fprps. From this condition, I use the implicit function

TM

theorem and find out —=2— as follows.
OFT M

05— 1
OFrn alo— _ale=l)
™ S S A ) A T — (o — 1) Fy (£5)7 (1.62)
1
(0 = V(&) o (F2 — F1) + 2220y (22 o)
where A = [1 — (U_llfl_ﬁ)][(a llf )f)\ N (0(01>1(1(16/3)Fa @05 To decide the sign, I
focus on f(z) = W( )+ %Fw"fl. Since f(x) is an increasing
871 = (1-8 ;1(0' 1) ééa
f((pTM): o (FQ—F1)+ (1_ﬂ)(0-_1) (SDTM)U—l
7 a=(1=p)c-1) 1=8)c—-1) " ¢*
a (1-=p)(c—-1)
> E + Fix
(e R R (e Ty
a a f o 1.63)
= Fy— F) + e (
VA T ([
«

> 0.

Next, I show that 88” < 0. With the exit and trademark cutoff conditions and the

assumption of ¢ following a Pareto distribution, 7 can be described under the zero cutoff
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profit condition in the following way:'’

kE T M 3 B TM 3
T= 1= (E ) - - (2 )
k—o+1 p* p*
+ (\1:”71) = (071517/1)”(0 llfl B)% }%FQ Casyrees %)[ ]W — Fy( TM) k.
e e )
(1.64)
Then, I derive s BQ’TM in the following way.
67 TM TM TM a(c—1)
(p?TM :k(SO - )k—l[Fl(SO - )0—1 —F1 —A((p - )&,(1,5)(0,1) _|_F2]
=0.
From this,
T M
on _ _(SOTM)—k: o 8<p80*
OFry p* 8“";{” OFrm
~——
=0
ST (1.66)
=—( )

With the assumption of ¢ following a Pareto distribution, I can describe ¢* as a function

of 7, 9, fe and k under the free entry conditoin.

x T \1
" = (7)’“ (1.67)
From (1.66),
0p* 1 o , 7 )%,1
OFrar — kdfo 0Frar ofe (1.68)
< 0.
From the exit cutoff condition, C1r<0—01go yo-I\A=Ale=D) po-1y, _ f)\a = 0. Since
aé;f* < 0, agp > (. Since qN oM qN oM and W;V oM are increasing functions with
™ T;}{foT]\J a NoT]M NoTM
respect to P, —%=—— > 0, —%=— > 0, and > 0. Finally, since welfare is defined
as W = JLD in the closed economy and 3 Ff = > O, 8?7?/1\4 <0.

9For the average expected profit to be positive, the condition k — % > 0 is required.
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1.A.4 Proof of Proposition 4

In the symmetric two-country open economy, I also assume that the equilibrium is sta-
tionary. With the aggregate stability condition, the free entry condition and the labor

market clearing condition,

E=L. (1.69)

From the exit and export cutoff conditions,

1 o—1¢]
7Té\’fdoTJw(spz) — 0 — 7(0' ﬂ)a—lA(l—ﬁ)(U—l)PG—lL _ é)\a — Fy=0. (1.70)

(o2 ag C
1 -1
ﬂjNeoxTM(cP:x):O — 7(LSDE$)O' 1)\(1 B)(oc— 1)Pa 17 _ f)\ —F,=0. (1‘71)
’ o o TC '

Substituting these into the trademark cutoff in domestic and foreign markets, I can get

the following conditions:

TM ¢, TM NoTM ( TM
Tid (pa ) =md (g ) =
(c—1)(1-B8) a(o—1) -
1 - =By e=D0=0) £~ [ e T — By = (%)~ 1A,
(1.72)
TM ¢, TM NoT M
T ex ((pez ) T e(zt (Spe;v ) —

a(oc—1)

(e—1)(1-B) —_— - / —
[1— (0*1)(51*5)][(5*1)01(1*5) %A_ |a=G-D-5) [Wez |a=(o-D0- B)F"“ @=D(=A) _Fy = [(%%f)a—l —1)F,

(1.73)

where Fy = LA + Fy, Fy = Fy + Fyrar, Fi = $A% + Fop, and Fy = Fop + Fep s Tuse
T
LPEZ

the implicit function thorem and derive 5 “’Z;M as follows.

T M
0% _ 1
6Fe$ o aloc—1 g;g% _ ale=1) — Zaclw _
TM a7(1(7,3)(271)‘4(¢¢;w )a==-mE-D-1 — (¢ — 1)F, (4;“ )o—2
1
- e’y a (-PA)o=1) T (ehM o
(7 = D)) e (P2~ T + e en (5571 (1L74)
1
- gzM — [0 1-B)(o—1 gz”" o—
(0 = V(&) =y Feet + 5o £1 ()]
>0,
where A = [1 — Z=UU=Ale=DU=) £ ) o Gy
Next, I show aF - <0. With the exit, export and trademark cutoff conditions, and the

assumption of ¢ followmg a Pareto distribution, I explain T under the zero cutoff profit
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condition in the following way.?"

- kFy K‘PdTM)—kJra—l 1 —Rl- (<PdTM) K F2(<Pd )k

k—o+1" ¢} ©y o
k _ (e=D)(A-B) 1 (e=DA-B) & y—e 7 TSy pa=e=D0=F) (91 1 a1y —k
* k_‘a—(?4£067)(13—41) ! @ I @ fA °] By [ ©3 )
* ol TM T™
Pex\—k kFy ‘4 —kto— - ‘4 - 90 —
+ () M - ()T =Tl - (F2=)7H - F(”) "}
SDd J+ SOe:C SOGCC @ew
1) (1—8) 11 (o— (c=DA-f) _ & ra_ ale=l) .
+ k—af(‘l’];"ﬁ;(lgfl) [17( 151 [3)][( 1251 ﬁ)% Aa=r-n-g Fp-oh0 B)[s@;; |a=-A)(e=1) k(%f) k.
(1.75)
From (1.70) and (1.71), I describe the relationship between ¢} and ¢}, :
@Zx Fl
= 1.76
=™ (1.76)
Substituting this into (1.75), the expected profit 7 is as follows.
LF TM TM TM
7= (P T ) - L - (P - (P
kE—o+1" ¢} 7y 7y
k _ (@e=)(I-B) 1 (6=D)(1-B) & y a1 5Ty -5 195 155 —k
e e fi ey
Fi\oiy1-ks kF OIM\ _kto—1 eIM\ k1 eIM .k
(B AR AR 1 — (B )kromt) Ly [1 - ()] - Ty ()
o D)(1-B) 1 (o=1)(1-B) £ y—a 2B Sy M _alesh 1
+ ’f—a_(?lii@‘);;_]) - ! 12)51 ¢ 121(1 ﬂ)%A |a=G-na-g po-- 00 m[so;gz |a=(-m@=D k[’]‘(%)a—l] k.
(1.77)

From this 7, I derive % in the following way:
8 exr

%
Pex

o TM F 1 - TM o TM a(o—1)
i = M(E ) ()7 1] HFL (P2 )7 = Py — AP 5500 4+ Fy|
8“:;10 Pex Fy Pex Pex
=0.

(1.78)

a(c—1)

29For the average expected profit to be positive, the condition k — Py ) T oy

> 0 is required.
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From this equation, MaiiM is as follows.

i__[ (Fl) i)~ (‘Pex )k om 8%51
OF o Fy Dex a%z% OFra
r ar =0 (1.79)
_ 1 kiPex \—k
()T
<0

With the Pareto distribution assumption, I can describe ¢ as a function of 7, 4§, f. and

k under the free entry condition.

T (1
= k. 1.80
Pd (6fe ) k ( )
With the result from (1.79),
dey; 1 o7 (Tt
6Feac,TM k(sfe aFe:n,TM 5fe (1.81)
< 0.
From the relationship between ¢} and ¢7,,
Opeq _ Fl) ] —k B(P:}
Oz M Fy Oz T (1.82)
< 0.

From the exit cutoff and export conditions, %(%‘1&:)0*13(1—5)(0—1)P‘7*1L — i/\a —-Fy=0

1 o* _ _ _ _ O
and l(”T“”ﬁ)ﬁ I\A=B)e-1) po—1p iy — F,, = 0. Since o,y <0 and 5 — <0,
o) NoTM NoTM _NoTM NoT'M NoTM NoTM :
Frt 0. Since Gd s Gd s Td s Gew s Gew and Tiey — are increasing
qNé)T]\/I or NoT]\/[ on NoT]\/[ 8qNOTJ\/I
3 _na __»na _gd J,ex

functions with respect to P, s 0, 8F vl 0, 8F peviles 0, Tyl 0,
a,,,NuT]\/I NoT M

af. oy > 0 and 8},]"”;]” > 0. Finally, since welfare is defined as W = % in both two
countries, 8F§7TM < 0.
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1.B  Empirical Appendix

1.B.1 History of the Madrid Protocol member countries

The countries which have ratified the Madrid Protocol are members of the Madrid Union.
Since the 1990s, many countries have been the members of the Madrid Union. Figure 1.B.1
and 1.B.2 show the cumulative number of members of the Madrid Union and the number
of countries which became members per year. Until 2005, there was a gradual increase
of the members of the Madrid Union, and more than 5 countries ratified the agreement
almost every year. This trend slowed down between 2005 and 2014, and fewer than only 5
countries participated in the members during this period. However, in 2015, there was a
radical change in the trend, and more than 10 countries suddenly entered into the system.
I show 5 (Africa, Oceania, North/South America, Asia and Europe) different regional
trends of the cumulative number of members of the Madrid Union in Figure 1.B.3. In
Oceania and North/South America, the system has not been popular among the countries
and only 10% of them participates in the system. On the other hand, participation in the
Madrid Union is common in Asia and Europe. There has been a gradual increase of the
members since 1995 and it has reached 60% in Asia and 80% in Europe. Compared with
these two regional trends, African countries have followed a unique trend. Although there
was a growing trend as in Asia and Europe between 1995 and 2014, a sudden spike hit
Africa in 2015. In 2015, the percentage of African countries being Madrid Union members
doubled (from 29.8% to 64.9%).

1.B.2 Summary Statistics at an Intensive Margin

Table 1.B.3 reports the summary statistics at an intensive margin. I restrict my obser-
vations under the following criterion: a combination of 4, ¢ and ¢ where firm ¢ exports
its tire in country ¢ in 2014 and 2015, in 2014 and 2016 or 2014 and 2017. Although
the summary statistics follows a similar trend, the values are larger compared with Table
1.1. This means that Chinese exporters selling large amounts of quantity and achieving
larger sales are likely to survive in the market and export their tires before and after the
accession of the international trademark agreement. Furthermore, on the intensive mar-
gin, more transactions are attached with a trademark. Although 15.5% of a transaction
is attached with a trademark from 2014 to 2017, it is 18.2% in Table 1.B.3. In OAPI
countries, the trend of usage of a trademark is the same but the value is larger. On the

intensive margin, it is 0% in 2014, 1.8% in 2015, 16.2% in 2016 and 27.8% in 2017. Further-
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more, the number of the transactions among Chinese exporters on the intensive margin
decrease over the years. It is 1660 in 2014, 1398 in 2015, 1280 in 2016, and 1171 in 2017.
This shows that a continuing Chinese exporter in OAPI countries is more likely to use
a trademark and that company is likely to force another incumbent exporter to exit the
market. In ARIPO countries, the trend is almost the same even on the intensive margin
in the quantity, export value and price. The log of the quantity in ARIPO countries is
9.798 in 2014, 9.886 in 2015, 9.983 in 2016 and 10.124 in 2017, the log of the export value
10.895 in 2014, 10.702 in 2015, 10.661 in 2016 and 10.889 in 2017, and the log of the unit
price is 1.097 in 2014, 0.815 in 2015, 0.677 in 2016 and 0.764 in 2017. The number of the
transactions among Chinese exporters on the intensive margin decreases over the years in
ARIPO countries as well, but the number is small. It is 2507 in 2014, 2422 in 2015, 2180
in 2016 and 1902 in 2017. The percentage decrease (24.1%) is smaller compared with the
one in OAPI countries (29.4%). This implies that an increase in usage of trademark is

more linked to a decrease in the number of transactions in each country.

1.B.3 Empirical Findings: Quality Upgrading with a Different ¢ and
Using an Proxy for Quality

In this subsection, I check whether or not Chinese exporters upgrade their quality with a

trademark with two robustness checking.

First, I assume o = 5 instead of o = 2.5 as a value of constant elasticity of substitution in
the utility function and estimate quality by following Khandelwal et al. (2013). This value
o =5 is the estimated value from Broda et al. (2006) and related literature use this value.
Table 1.B.4 reports my analysis based on ¢ = 5. Overall, Chinese exporters increase their
quality statistically significantly even with a different estimate of quality. On average,
Chinese exporters statistically significantly increase quality 11.1%. In addition, the effect
is different among exporters due to their positions in each targeting country and exporting
strategies . If a firm was one of the best 3 or best 10 exporters in country ¢ in 2014, it
further increases its quality statistically significantly by 10.3% or 11.0%. The result in
columns (3) shows that if a firm exports more than a half of the total export to OAPI

countries, it increases its quality by 12.3%.

Second, I use a proxy of quality instead of the estimation strategy. Following Manova
and Yu (2017) and Bloom et al. (2018), I directly proxy quality with In(\;) o< In(gict) +
oln(pict). Even with this proxy, I obtain the results consistent with the quality upgrading

story. Table 1.B.5 shows that on average a Chinese exporter neither increase nor decrease
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its quality statistically significantly. However, the effect is different among exporters again.
If a firm was one of the best 3 or best 10 exporters in country ¢ in 2014, it increases its
quality statistically significantly by 36.5% or 33.4%. The result in columns (3) shows that
if a firm exports more than a half of the total export to OAPI countries, it increases its

quality by 53.9% while others decrease their quality by 22.1%.
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Table 1.B.1: Year of Entry in OAPI countries

Name of OAPI Countries Year of the entry into the Madrid Protocol

Benin 2015
Burkina Faso 2015
Cameroon 2015
Central African Republic 2015
Chad 2015
Congo 2015
Cote d’Ivoire 2015
Equatorial Guinea 2015
Gabon 2015
Guinea 2015
Guinea-Bissau 2015
Mali 2015
Mauritania 2015
Niger 2015
Senegal 2015
Togo 2015
Comoros 2015

Note: OAPI is the abbreviation of the Organisation Africaine de la Pro-
priété Intellectuelle. The Madrid Protocol is the protocol relating to the

Madrid Agreement concerning the International Registration of Marks. It
is concluded in 1989 and amended in 2006 and in 2007.
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Table 1.B.2: Year of Entry in ARIPO countries

Name of ARIPO Countries Year of the entry into the Madrid Protocol

Botswana 2006
Gambia 2015
Ghana 1996
Kenya 1998
Lesotho 1999
Liberia 2009
Malawi Not Yet
Mozambique 1998
Namibia 2004
Rwanda 2013
Sao Tome Principe 2008
Sierra Leone 1998
Somalia, Not Yet
Sudan 2010
Swaziland 1998
Tanzania Not Yet
Uganda Not Yet
Zambia 2001
Zimbabwe 2015

Note: ARIPO is the abbreviation of the African Regional Intellectual Prop-
erty Organization. The Madrid Protocol is the protocol relating to the
Madrid Agreement concerning the International Registration of Marks. It
is concluded in 1989 and amended in 2006 and in 2007. As of 2018, Malawi,
Somalia, Tanzania and Uganda have not ratified the Madrid Protocol.
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Table 1.B.3: Descriptive Statistics: Case 1

All Countries

Year 2014—2017 2014 2015 2016 2017
Mean SD Mean SD Mean SD Mean SD Mean SD
In(Quantity) 9.891 1422 9.790 1.384 9.849 1421 9.921 1.430 10.047 1.451
In(Value) 10.771 1.384 10.939 1.378 10.677 1.364 10.615 1.375 10.835 1.401
In(Price) 0.880 0.352 1.150 0.434 0.828 0.234 0.694 0.249 0.788 0.206
OAPI 0.379 0.485 0.398 0.490 0.366 0.482 0.370 0.483 0.381 0.486
ARIPO 0.621 0.485 0.602 0.490 0.634 0.482 0.630 0.483 0.619 0.486
™™ 0.182 0.386 0.127 0.333 0.145 0.352 0.216 0.412 0.263 0.440
OAPI Countries
Year 2014—2017 2014 2015 2016 2017
Mean SD Mean SD Mean SD Mean SD Mean SD
In(Quantity) 9.819 1.342 9.777 1.283 9.784 1.363 9.815 1.352 9.923 1.382
In(Value) 10.748 1.329 11.006 1.305 10.635 1.315 10.537 1.302 10.749 1.350
In(Price) 0.929 0.391 1.228 0.486 0.851 0.251 0.722 0.262 0.825 0.210
™ 0.101 0.302 0.000 0.000 0.018 0.133 0.162 0.368 0.278 0.448
ARIPO Countries
Year 2014—2017 2014 2015 2016 2017
Mean SD Mean SD Mean SD Mean SD Mean SD
In(Quantity) 9.935 1.467 9.798 1.446 9.886 1.453 9.983 1.470 10.124 1.488
ln(Value) 10.785 1.417 10.895 1.423 10.702 1.391 10.661 1.414 10.889 1.429
In(Price) 0.850 0.322 1.097 0.388 0.815 0.222 0.677 0.239 0.764 0.200
™™ 0.231 0422 0.212 0409 0.218 0.413 0.249 0.432 0.253 0.435

Note: Value is measured by the US$. Price is the unit price and it is derived by Value/Quantity.
TM takes 1 if a Chinese company uses its trademark in its destination country at its export
date. The OAPI member countries are Benin, Burkina Faso, Cameroon, Central African Republic,
Chad, Comoros, Congo, Cote d’Ivoire, Equatorial Guinea, Gabon, Guinea, Guinea-Bissau, Mali,
Mauritania, Niger, Senegal, and Togo. The ARIPO member countries are Botswana, Gambia,
Ghana, Kenya, Lesotho, Liberia, Malawi, Mozambique, Namibia, Rwanda, Sao Tome and Principe,
Sierra Leone, Somalia, Sudan, Swaziland, Tanzania, Uganda, Zambia and Zimbabwe.
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Table 1.B.4: Quality Upgrading: ¢ =5

(1) (2) (3)

VARIABLE In(Estimated Quality)
OAPI. x After; 0.111%*¥*  0.0612***  0.0666™**
(0.0219)  (0.0194) (0.0237)
OAPI. x After;x Best 15; 0.00324
(0.0475)
OAPI. x After;x Best 10;. 0.103***
(0.0298)
OAPI. x Afteryx Best 3;. 0.110%**
(0.0359)
OAPI. x After, x 1{OAPI Share; > 50%} 0.123%**
(0.0280)
Mean of Dependent Variable 0
Firm FE Yes Yes Yes
Month FE Yes Yes Yes
Country FE Yes Yes Yes
Export Information Yes Yes Yes
Macroeconomic Variables Yes Yes Yes
Firm x Time FE Yes Yes Yes
R-squared 0.534 0.574 0.552

Note: Country-clustered standard errors are in parentheses. The observation is
restricted to a combination of i, ¢ and ¢ where firm ¢ exports its tire in 2014
and 2015 or 2016. Quality is calculated by following Khandelwal et al. (2013).
OAPI,. takes 1 if country ¢ belongs to the Organisation Africaine de la Propriété
Intellectuelle. After; takes 1 if time t is after the 1st of March in 2015. Best 3;. is
a dummy variable which takes 1 if firm ¢ was one of the best 3 exporters in country
¢ in 2014, Best 10;. is a dummy variable which takes 1 if firm ¢ was one of the
best 10 exporters in country c in 2014 and Best 15;. is a dummy variable which
takes 1 if firm ¢ was one of the best 15 exporters in country ¢ in 2014. 1{OAPI
Share; > 50%} is a dummy variable which takes 1 if more than a half of the total
export of firm i was exported into OAPI countries in 2014. Export Information
includes the Chinese port at which a Chinese company exports and the countries at
which a Chinese company transits. Export Information includes the Chinese port
at which a Chinese company exports and the countries through which a Chinese
company transits. Macroeconomic variables include the log of GDP, the log of
total population, the log of total exports and the log of total imports.

* Significant at the 10%. ** Significant at the 5%. *** Significant at the 1%.
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Table 1.B.5: Quality Upgrading

(1) (2) (3)

VARIABLE In(Estimated Quality)
OAPI,. x After; -0.0212  -0.155 -0.221%%*
(0.0591) (0.109) (0.0618)

OAPI,. x After;x Best 15 -0.167

(0.174)
OAPI, x After;x Best 10, 0.365%*

(0.135)
OAPI. x After;x Best 3;. 0.334**

(0.153)
OAPI,. x After, x 1{OAPI Share; > 50%} 0.539%**

(0.107)

Mean of Dependent Variable 0
Firm FE Yes Yes Yes
Month FE Yes Yes Yes
Country FE Yes Yes Yes
Export Information Yes Yes Yes
Macroeconomic Variables Yes Yes Yes
Firm x Time FE Yes Yes Yes
R-squared 0.658 0.689 0.673

Note: Country-clustered standard errors are in parentheses. The observation
is restricted to a combination of i, ¢ and ¢ where firm ¢ exports its tire in 2014
and 2015 or 2016. Quality is calculated by following Manova and Yu (2017) and
Bloom et al. (2018). OAPI. takes 1 if country ¢ belongs to the Organisation
Africaine de la Propriété Intellectuelle. After; takes 1 if time ¢ is after the
1st of March in 2015. Best 3;. is a dummy variable which takes 1 if firm ¢
was one of the best 3 exporters in country ¢ in 2014, Best 10;. is a dummy
variable which takes 1 if firm ¢ was one of the best 10 exporter in country c
in 2014 and Best 15;. is a dummy variable which takes 1 if firm ¢ was one
of the best 15 exporters in country ¢ in 2014. 1{OAPI Share; > 50%} is a
dummy variable which takes 1 if more than a half of the total export of firm
1 was exported into OAPI countries in 2014. Export Information includes the
Chinese port at which a Chinese company exports and the countries at which
a Chinese company transits. Export Information includes the Chinese port at
which a Chinese company exports and the countries through which a Chinese
company transits. Macroeconomic variables include the log of GDP, the log of
total population, the log of total exports and the log of total imports.

* Significant at the 10%. ** Significant at the 5%. *** Significant at the 1%.

92



Figure 1.B.1: History of Entry into the Madrid Protocol
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Figure 1.B.1 plots the cumulative number of the parties to the Madrid Protocol by year
between 1995 to 2018.
Source: The World Intellectual Property Organization (WIPO).
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Figure 1.B.2: Entry into the Madrid Protocol per Year

History of Entry into the Madrid Protocol (Each Year)
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Figure 1.B.2 plots the number of the countries ratifying the Madrid Protocol per year
between 1995 to 2018.
Source: The World Intellectual Property Organization (WIPO).
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Figure 1.B.3: Regional Trends of Entry into the Madrid Protocol
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Figure 1.B.3 plots the 5 regional cumulative number of the parties to the Madrid Protocol
by year between 1995 to 2018. The 5 regions are Africa, Oceania, North/South America,
Asia and Europe.

Source: The World Intellectual Property Organization (WIPO).
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1.C An Alternative Hypothesis Testing

1.C.1 An Alternative Hypothesis

I predict that sellers use a trademark to upgrade the quality of their products, sell more
quantities and earn more revenues because they can mitigate information frictions they face
with a trademark. However, there is another hypothesis under which they use a trademark.
An alternative hypothesis could be that firms use a trademark not to differentiate their

products from other genuine products but to protect their goods from counterfeit products.

In this subsection, I explain how a trademark works in a market where a counterfeit
producer enters. In this hypothesis, I assume that there is no asymmetric information
between sellers and buyers, but that an authentic producer has to compete with a coun-
terfeit producer to sell its own variety for the same variety without a trademark. A
counterfeit producer is less productive, but it does not have to pay the cost of creating a
brand, Fj, because it just imitates the brand of an authentic producer. I only consider
the closed economy in this subsection but the predictions I obtain in the closed economy

are applicable to the open-economy model.

First, I cover the demand side and a consumer’s utility maximization problem is as follows:

o—1 _, o=1 .9
U= max[/ (gjA;) = dj +/ (gjr ) = dj']o—T
jEJTM

95,95/ j’EJNOTM

s.t. / pjqidj + / ijQj/dj/
jegT™ JegNoTM

(1.83)

where JTM is the total number of products with a trademark while J NoTM ig the total
number of products without a trademark. Demand for each product with and without a

trademark is as follows:

g =p; A PTIE. (1.84)

gy =p; A PTUE. (1.85)

Then, I cover the profit maximization problem for a firm which has its own trademark.
The cost for obtaining a trademark is a fixed cost, Frrjr, and it can exclude counterfeit pro-

ducers from the market with this trademark. With a trademark, the profit maximization
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problem is as follows:

T™ 1-0yo—1 po—1 C\B+o-1_—0 po—1 a
T = max TONTTIPOT Y E — =)\ OP°TE — Fy — =)\% — Fryy.
I Moo Moo ) o A
(1.86)
Solving this problem,
ATM () = A 1.87
V() = 1 (1.87)
222y (2) 1§ pot )i,
Lﬁ)\
1 )
p‘,fM((P) = . a—pB—(c—1) a—(oc—1 BE )i (188)
a— o— a— o— —MS o—1 a—(1— o—
(o ) (1-8)( 1)(90) (1-p8)( 1)[ S fP E] (1-B)(c—1) ,
( E)o’)\(l B)o— lpa lE
g C
g M(p) = . ) e
1 o(a—p) o ac—(oc—1) o1 (1-8)c 7,85 (1-B)o—1
(7)11 (1-8)(c— 1)(E)a (1-B)(c—1) (P E)a (1-B)(o— 1)[ o 7]Ot—(l—ﬁ)(o'—l)_
(1.89)
(L*lf)o—l)\(l—ﬁ)(ff—l)pa—lE
TM o o c — ?
Tj (90)— o1 (o—1)(a—pB+1) 1-8 (1-8)(c—1) o a(o—1) ¢ (1-B)(o—1) o1
( . )a—(l—ﬁ)(ff—l)( = )04—(1—/3)(0—1)(E)a—(l—ﬁ)(ff—l) [?]a (1-B)(c—1) [P E]a (1— /3)(0 1),
(1.90)
T[-TM( ) B %(%%)0’—1&(1—5)(0’—1)P0’—1E _ géa — Fy — Fru,
T ety (e ) a=lem=T (£ ) st (1=8 po—1 gy a=a=He=1
(T)a—u—a)(a—l)(W)(z)a—u—ﬁxa—m(?) T-A)(o— 1)( PR a=T=-mG-1 — Fy — Fryy.
(1.91)

Next, I cover the case where a firm does not have a trademark. The timing of events is

as follows. An authentic producer sets the price pN orM

and quality )\é-v oM for variety j.
Then, a counterfeit producer sets the price p; and quality Aj for the same variety. Finally,
a consumer decides which product to buy and the profits are realized. This problem is
solved backwards. The demand side is a consumer maximization problem with a Dixit-

Stiglitz utility function defined in terms of quality-adjusted units of consumption and

quality-adjusted prices. Thus, the best response of a consumer is as follows:

_ _ . PS5 pNeTM
(péVoTM) ()\é\foTM)U 1P0‘ 1E Zf )\733 > )\JNoTM

(pj)‘“(A?)"_lP"_lE otherwise

Then, I move to the counterfeit producer’s profit maximization problem. In order to
NoT M

attract customers, a counterfeit producer faces the constraint b < %. Therefore,
j

(e}

:,\c
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the profit maximization problem is as follows:

P=  max  (1-pploxeiprrip - 2\ opomip  Ja
p;€(0,00),X;€[0,00) © 5
- pNoTM (1.93)
st P

. — \YNoT M’
AT AL

where v captures how less productive it is compared with an authentic producer and p
is the probability of being confiscated by the government. In the counterfeit producer’s
profit maximization problem, it does not need to satisfy the quality requirement, A, which
is set by the government because the product is just the counterfeit and it is not examined

by the government. Solving this problem, I can get p® and A¢, respectively.

| = Bye pNTM e )
)‘5(9077) = [ ( JNOTM) 7=pP° 1E]a7[3+1' (1'94)
a f
NoT M NoT M
D, 1—B~c,p; E o1
P = Sy 5 Gvarar) " P77 Bl (1.95)
J J
NoT M
P; —ole 6)1—670{ 1 -8
q]c(gp7fy) = [)\;\/oTM] [ o P f] 5+1 [PU E]a B+1 (196)
NoT M
501 = (1 = ) ()17 P71 (1.97)
J ) )\;VOTM ’ :
NoTM _ NoTM o(1-8) _ B—1 NoT M
W;(‘P:'Y) = [(1 _p) )\Jé\roTM — = g“(%)“ At1 ()\N Thl)a7ﬁ+1 (%Pg_lEg)a76+1](§]§yoT1v1)_0P0_1E'
(1.98)

A counterfeit producer sets these pj and )\5 only if 7rjc- > 0. Thus, an authentic producer

can exclude him from the market by setting the price and quality satisfying the condi-

_ pNoTM B pNoTM o NoT M
tion, (]'_p))\JNoT]\l < 2 gH(L)“ g+1()\NTM)a 5“(1 £ po- 1E§)a 7 — Yyorm <
J J J

o B-1 +1
[ﬁ%ﬁﬂ(%)%ﬁﬂ(%P"_lEg)%ﬂﬂ]a7<175>(0*1>. In this condition, I need to know

whether the binding constraint is related to a firm heterogeneity, ¢. The following propo-

sition discusses this point.

5+1("/C)(,f§+1( 1-8 po— IEE) 7a+1}%

Proposition 5. Whether the constmmt, szom < [11 e

1s binding for an authentic producer’s profit mazximization problem 1s irrelevant to a firm
15

heterogeneity, ¢, under the condition % > [m] = 11p°‘ EHVW%H. That is,
_1-8 o
if 223 > [(U_lf“w] a=p+1 ﬁo‘_Tﬁﬂya—ﬁﬂ is satisfied, all firms without a trademark take

this constraint into consideration for their profit maximization problems.

Proof. Without a counterfeit producer, an authentic producer without a trademark sets
NoT M

the same price and quality as the ones set by the one with a trademark. Thus, if iJNW =
J
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a—pB+1

U"l;)\ (p)f~1 islessthanorequalto[llpo‘ 5*1(7:)a 5+1(1 B po- 1E§c)a 13+1]a (1=)(c-1)

the constraint is not binding and an authentic producer does not take this constraint into
consideration for the profit maximization problem. I consider two cases separately: one
case where the quality constraint is binding and the other where the constraint is non-

binding.

e Case 1: The Quality Constraint is Binding

o C)\Bl

In this case, an authentic producer offers \j(¢) = A with p;(p) = -Z T A

if it does not compete with a counterfeit producer. Thus, the quality-adjusted

price is I;J ?pi = ﬁ%gﬁ_l. I need to know Whether this is less than or equal to

[11p°‘ g’Ll('Z;)a ﬂ+1(1 B po- 1E§)a ﬂ+1]&—(1 A= To show this, I define the cut-

off, ¢4, which is the highest productivity of a firm to offer quality A:

A:[%(UT%) ( )U’ 15P0 1E]W —_— go#—c[ ,8(0 1)0§P0 1E}f’* Aw
(1.99)

Then, the quality-adjusted price is rearranged in the following way:

pil) _ 0 Ccipa

. 1o~
Ajlg)  o—1p 1 1 . (1.100)
_ E[ _5(‘7_ )U(@i)a—lﬁpo—lE]m_
c—1lyp « o c f

From this, the inequality I focus on is:

pilp) L o= AL 00 s 128 pem1 g8yt aishieen
Ajlp) — 1= a @ o f
(1=8)(o—1) — o am
— ( g )= S = 1>(£)a e e (Cay > | 1 a B+1fya—ﬁ+1]a—(1—g)+<c1f—1>,
oc—1 o 1-p a

(1.101)

If an authentic producer is in the market, m > 0 is satisfied. With the constraint,

the lowest productive firm in the market has a productivity ¢4 satisfying

a=(1= ﬁ)(f? 1)

%(UT—ISO;i# )aflé(lfﬂ)(ofl)Pa'flE o fA =0 <— Opp = c[l(o’ 1)0 1J§CP0' 1E]J_ A
(1.102)
From these, the relationship between ¢4 and @44 is described as follows.
(1=p)(oc—1),_1_
Ppp =l 1. (1.103)
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Therefore, I get the following inequality.

as (1-8)(o=1) as (1-B)(o=1)
( )a—<1—§>+<clr—1>(i)a—lu—m(o—l) > (2 )%(1,5%,1)(90##)& Sy
c—1 o oc—1 o
= ( )#%[—(1_6)(‘7—1)]%,
o—1 «
(1.104)
1-8
Therefore, if ~75 > [m]a FF1 11pa gﬂva 5+1 holds, the firm with this qual-

ity constraint takes the constraint into consideration for its profit maximization

problem.

e Case 2: The Quality Constraint is Not Binding

In this case, an authentic producer offers A;(¢) > X if it does not face a counterfeit

producer and p;(¢) = ﬁé j(w)ﬁ. Thus, the quality-adjusted price is as follows.

o(a—B) ao—(o—1) (1-8)o —B)o—1
L _ (=B _(-Bo—1 _
= ;2 e{(h)=a- (o= D (£)a=0=a-1 (P71 E)a=0-5(- 0 [1=8 /3%& s D A1
:[ g (E)afaﬁﬁ»l (ﬂpoflEé)a%H]a_((f:g)ﬁ_l)_
oc—1"¢ o f

(1.105)

From this, the condition under which a firm takes competition with a counterfeit

producer into consideration is

2162 [ 1 a-f+1 (X3 (71 — BP"_lEé)oﬁEL]a—(?:g;fclffl)
i () -p  « ¢ a f
o ,__oa=B+l 1 a—p+1 a—f+1

a1 A1 >
o — 1] [1 —p «

o 1 a—pF+1
>
c—1 1-p «

Yo ﬁ+1]& (1-8)(e—1)

(a3
e

(1.106)

1-8 _ el .
Therefore, if -7 > [m]a—ﬁﬂ ﬁo‘Tﬁﬂva—ﬂH holds, the firm without the
quality constraint takes the constraint into consideration for its profit maximization

problem.

_1-5 _ o
From these two cases, if ~%5 > [(U_l)o‘w} a=p+1 ﬁO‘Tﬁﬂfya*ﬁH holds, all firms face the
constraint in the profit maximization problem, and the constraint is irrelevant to firm

heterogeneity, ¢. O
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1-8 _ o .
From now on, I assume that this condition, -%5 > [myx*ﬁﬂ ﬁQTﬁﬂywﬁﬂ is

satisfied and that all firms without a trademark take this constraint into consideration for
their profit maximization problem. Then, without a trademark, an authentic producer’s
profit maximization problem is as follows.

ﬂ_NOTM — max p}—JA?—lpcflE . E)\?-Fo'—lpj—o’PO'flE o FO _ iA?

—B4+1 __p=1
s.t. A—J < [%po‘ A (%)= B ]as =ha- A 1L po- 1E§]a DT

(1.107)

Solving this problem,

>

)\;VOTM(SO) — (1.108)

1
(g =y ) () (P P B e

a a—p+1 B=1
[L OL_B"F]-(%)a_ﬂ-;l]a—(afl)(lfﬁ) [%pﬂ—lE%w(ofl)(lfﬁ)A’

Jor a+1(1 B po— 1E5) ]m.

(1.109)
o —o(a—p+1) o(1-8) atl-
[La—ﬁﬂ(%)a_ﬁﬂ]m(aflﬁts) [%%]W(Pa—lfg)ﬁl)(ffﬁ)gfl

[(1_pa B+ ’YO‘ 5+1)a o+1— B(SO

—o(a—p) ac—(oc—1) (1-B)o—1 (1-8)o

(6%
[12 @bt om B | a=e-n0- 7 [2]a==D0-5) [Mg]m(po LE)a=e-D0-) ,

e
(1.110)
(1-0)(a—p+1) ] —

rNOTM (o) = | 1 O‘_'BJrl(ﬁ)a-%ﬂ]a (e=DU-A) | 6130 1E§]m (1.111)
l-p « @ & f

o —o(a— ﬁ o(1—
et 2y 122 ot = - Pt e R

[e%

NoT M
NOTM((p) — Tj (SD) o

€lo

a —oa a ( )
[ 5+17a L | Ll (€ Ly ¥ ol e e i S - Fp.

= 7
(1.112)

I show (i) how a firm changes its quality, price, quantity, and revenue with and without
a trademark, and (ii) how firms sorts into two groups: the firms with and without a

trademark. For the former part, I show the following property.

Proposition 6. Conditional on ¢, I get the following relationship.

pIM(p) S plNoTM (). (1.113)
XM () < ATTM (). (1.114)
a; M () < )M (). (1.115)
MM @) AT () <R (), AT () (1.116)
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Proof. 1 show this proposition step by step.

o MTM(p) < ANOTM(p)

NoT' M

In order to show this, I denote the two cutoff, ¢ which is the highest pro-

ductivity of a firm without a trademark to offer A and cpTM which is the highest
productivity of a firm with a trademark to offer A, respectively. cp M and goN orM

are as follows.

1 IM PR R a-(-p)e-1)
A:[Tﬁ(%) ( ;ﬁ )o’ 1§PU 1E]a—(1—ﬁ)(o—1) — W;M* [Tﬂ(Tl)ofpa 1E}
(1.117)
A:[(lipu ﬁ+170 a+1) (WQ:W)” 1(%P”’1E§)]WM — ({JﬁoT}W:C[T 1ipa 9+17 a5 )~ ngpvflE]%A%_
(1.118)
Since 75 > ﬁa;ﬁﬂfyafﬁﬂ, LpiM > go%"TM. From this, I consider three cases.
— Case 1: ¢ < goﬁ"TM

MM () = AFTM () = A (1.119)

— Case 2: gpg"TM <p< gpiM
Since A;V oTM () starts at A and it is an increasing function within this range

of o,
M () = A < ANOTM (i), (1.120)

—CaseSgo <

AP e () (L e g
1 — P a C « f
1 (o3
> 18 (2l)7(2)e 1Pl Bl (o o0y > ety wh)

g

MM () = [(

(1.121)

From these three cases, I show that )\;“-FM(go) < )\j-VOTM(c,o).

o pIM(p) > poTM(p)
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— Case 1: ¢ < @NOTM
P (p) - Py ()
MM () — ANTM () (1.122)

= p; M) > P T () (AT (p) = AT () =

’ A).

— Case 2: gpiM <

a—B—(o—1) a—(c—1) —
pjTM(¢) — (%)a—(l—ﬁ)(dil) (;)a—u—ﬁ)(clr—l) [104’8§PU—1E]Q—<1—§><0—1>
_ a—B—(o—1) a—(o Pk
5( I «a 6+1fya AT ) (1= ﬁ)(vll)(c)a - ﬁ)(i 1)[ pr(, 1E]a - ﬁ><f’ D
= - o} % a f
—pf“TM(SO)-

(1.123)

Although T know -Z5 > 11po‘ gﬂ'ya—%ﬂ, I do not know the sign of « — 8 —

(o0 —1). Therefore, it is ambiguous.

— Case 3: wg"TM <p< goTM

Although pTM (p) > ijOTM (p) if ¢ is close to <pg°TM I also know that

M(SD) < NoT'M

S P (p) if ¢ is close to goTM from Case 2. Therefore, within

Py

this range of ¢, it is ambiguous.

o ¢"M(p) > ¢NoTM ()

— Case 1: ¢ < goNOTM
g; " (0) =07 M ()TN (@) PTTE
:pg“ ( ) 0')\0' 1P0’ lE
(1.124)
< péVoTM(w)faAoflpoflE ( p] > péVoTM)
=q; "™ ().
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— Case 2: gpNOTM <p< saiM
o—1 Po o— o—
a; M () = ( E)A= Do lprlE
g C

< [ 1 a—-p+ 17%M]—a(f)aé(l—ﬂ)a—lpa—lE
1—-p « c

< [ 1 a—-p+ 1’}/a%ﬁ“'l]_U(f)UANOTM(QO)(I_ﬁ)U_IPU_lE
1—p a ¢’

—o(a—B) (0—1) (1=B)o—1 a=5
= [ @Bt o o R [ £)a - P (128 e na (Pl B) ame 005

[e% o

=g ™M (p).
(1.125)
— Case 3: goi;M <
T™ () — (TN =t (P D pPo- IEW% —BE
M) = (") ) (P ) =2
B o —o(a—p) ao—(o—1) (=)o (1-B)o—1
< [ﬁO‘Tfmya—,@H]a—(c—l)u—ﬁ)[ |a=le=D=5) (o1 F)a=(-=1(1-5) [Jg]a—w—l)(l—ﬁ)
= q; "™ ().
(1.126)
o M (EF M (@), AT () < M (pF T (), AT ()
™
P; P e
PP G (0, XY (0)) = [y )P
Y ()
[pj»VOTM(w)]l,UPU,lE ( M () N p§V°TM(sD))
AT () CATM(e) T AT ()

TjNOTM(péVOTM( ) )\NOTM((,O)).

With a trademark, no counterfeit producer enters in the market and an authentic producer
can capture the whole market power. Due to no competition, an authentic producer does
not have to attract customers by offering higher quality and it has less incentive to provide
high quality. Although the marginal costs decreases, it has the whole market power and
increases its markup. Thus, the effect of a trademark on the unit-price is ambiguous.
Finally, with a trademark, it sets the higher quality-adjusted price. As a result, the

quantity and revenue decrease.

Then, I examine the sorting process of which firm uses a trademark. The relationship

between a firm’s productivity and its trademark use in this mechanism is explained in the
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next proposition.

Proposition 7.

0 NoT M o
T M(pTM (), XTM () > mNoTM (pNOTME) ANGTM () for all o > o™, (1.128)

TM o, 1 TM (,, TM( TMY \TM ( TM NoTM (,, NoTM (, TM\ \NoTM (, TM
where "™ satisfies w; ¥ (p; (07 7), A7V (@7 ) = w0 (py T (97 ), AT (07 ).
Proof.

1—B& =11 o _ ale=1) o
TM NoTM -1
alM _ gNoTM = A x ( - ?)a—w—l)(l—m(Z)a—w—lm—m (P°~1E)a=G=00-5 — Fpyy,
(1.129)
where A =[(122)(%) 00 (SR — @R (L T 1) (i ) T 0,
Since %5 > ﬁo‘_TBHWQ—%H, A is always positive, and 7T]TM — 7T§V oT'M is an increasing
function with respect to . O

Since an authentic producer with a trademark excludes a counterfeit producer from the
market and the market becomes a monopoly, the profit increases with a trademark. How-
ever, to earn this higher profit, it needs to incur the cost of obtaining a trademark. If it is
less productive, it cannot sell sufficient quantities to cover the fixed cost. Therefore, only
productive firms use a trademark to protect their products from counterfeit products and
to earn higher profits, and there is a positive correlation between a firm’s productivity and

its trademark use in the mechanism.

To derive the closed economy equilibrium, I state the conditions for the exit and trademark
usage as functions of the exit cutoff, ¢*, and the trademark cutoff, ©”™. In this case,
for simplicity, I assume that every surviving firm produces quality, \;, which is above
the requirement threshold, A\.?! As I do in the information frictions problem, I assume
@™ > * which is consistent with my empirical findings.??> At the exit cutoff ¢*, the

firm’s profit is zero and the following condition holds.

(1-5)(c=1)
|a=(-8)e-1 — Fy =0,

NoT M, TRV NG S — — XY
; =0 < B|(— P E]e-0=A-D) =
T () ) | o

(1.130)

21'Without this assumption, I can get the same predictions.
#2The same assumption is also made in Bustos (2011). I can support this assumption under further
conditions.
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where B = [%pafTﬁH'ya*%H — 1][1ipa aﬁﬂfya ﬂ“]a =51 . At the trademark cut-
off @™ the firm’s profit is indifferent with and without a trademark, 7TTM (™M) =

7T§V oTM (,TMY) T show that ¢ is a function of ¢* and that ™™ and * satisfy the

following condition.

TM(, TM NoT M TM prM __ateon ™ oG-y _
T} (p7 ™) = i M (,TM) s O - Ye=U=A -1 Fy — Frpr = ( p )e—-Ae—1 Fy,
(1.131)
0=1ya—(I-M(e—1) (L=B)(a=(1=B)o=1)
where C' = S Sl Lllo-l) ),m . As in Melitz (2003), the av-

[11 a— ﬁ+1 R ,3+1 1][ 1 a— 5"'1 ya— B+1}a (1-p)(c—1)

erage expected proﬁt level, 7, and the ex1t cutoff, ¢* is determined by the free entry

condition and zero cutoff profit conditions.

TM

1 ? 0
"=l T+ [ A G (1132)
1—G(p*) o oM

— 0fe
= 1.133
TG (1433
where f. is the required cost for entry and G(¢p) is a cumulative distribution of productivity
. Tassume that G(¢) follows a Pareto productivity distribution with G(p) = 1—pk . o=F

With this assumption, I explain 7 as follows.??
7 = ki1 - () e ) 4 Gy ()R — By — Prag(5) .
(-1 a—(-A)e-T)

(1.134)

With the assumption of Pareto productivity distribution, I describe ¢* as a function of 7:

k‘\»—-

™
p* = (7) (1.135)
I analyze the impact of the cost of obtaining a trademark on the economy. I show how
a reduction in the cost, Fys, affects the entry of firms at an intensive margin and their

behaviors at an intensive margin in a general equilibrium framework.

Proposition 8. When Fry; increases,

1. The fraction of surviving of firms that use a trademark, ( Z

TM
889

3FTM

)7k, decreases, that is,

> 0.

2. FExpected Profit decreases, that is, ang < 0.

8. The exit cutoff decreases, that is, 8%?14 < 0.

ZFor the average expected profit to be positive, the condition k — % > 0 is required.
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4. The aggregate price index increases, that is, % > 0.

5. Unit Price, quality, quantity, revenue and profit without o trademark increases, that
) o NoT M a)\NOTM o NoT M or NoT M o NoT M
ZS,SFW>O >0 q >0 W>0 and7>0

; ow
6. Welfare decreases, that is, 3 < 0.

Proof. From the trademark usage cutoff condition, 7r;‘-FM (™™ = ﬂ'jv oTM (,TMY

T M

& _ L (1.136)
— o ) )
OF (€ — 1)F0(‘D:f4)W)<1"*1)_1

LpTJW

0f——
From the proposition (7), I know that C' > 1. Therefore, I can derive a7 V- Next, 1

oT o
show W < 0. Before T , I derive el

oF

on o™ T ey ™ __a-n
e = —k(T—)" O (T—) e~ T-ACT Fy — Fryr — ( Ya=0-A1=-1 Fy] = 0.
(pTM * * *
0 o ¥ ¥ ¥
(1.137)
From this, 8;2% is as follows.
o oM or 0
OFrm = ©* ) 0e™M OFr
—~
S - (1.138)
— _(90 )fk
QO*
<0
From (1.138),
dp* 1 Om (i)%—l
OFry kdfe OFpa 0 fe (1.139)

< 0.

___a _(A=F)(e—1)
From the exit cutoff condition, B[(%- e o BICY [Q%a 1-Ae-1) — Fy = 0.

Since 8%0 < 0, 781(2]3 > 0. Since pNOTM )\N"TM , quOTM , q]N"TM and FNDTM are

8pNoTJ\/I 8)\N0TM anoTM 6 NoTM
1ncreas;n§]\functlons with respect to P, — oy 0, 37 FTM > 0, >0, 55F=—— >0,
omsy ol M

5 > 0 Finally, since welfare is defined as W = ﬁ in this economy and 81(25 — >0,

and

ow
OF N <0.
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When the cost of obtaining a trademark declines, firms are more likely to use a trademark
and this increases their average expected profit. Then, the zero cutoff profit condition
moves rightward, and the exit cutoff, ¢*, increases and the least productive firm decides
to exit the market. As the least productive firm exits, the aggregate quality-adjusted
price index decreases and a firm without a trademark decrease quality. As the marginal
costs decrease, the unit-price also decreases. Finally, a decrease in the aggregate quality-
adjusted price index leads to a decrease in quantity sold and revenue of a firm without a

trademark.

1.C.2 Testable Predictions

In this subsection, I show that my empirical findings are based on the signaling device

mechanism. From the theoretical side, I test several predictions.

First, I predict that a firm with a trademark decreases its quantity and revenue in an
alternative hypothesis. This prediction is at odds with my empirical findings because a
firm with a trademark increases its quantity and revenue due to quality upgrading from

Table 1.5.

Second, I get a different prediction on the quality-adjusted price of non-trademark users,
pNoTM NoT M o e

N and trademark users. In the signaling device mechanism, NoTET = ﬁggﬁfl
J J

and it does not change even when the cost of applying for a trademark decreases. On
NoTM

the other hand, in the protection mechanism, m = ﬁ%ﬁﬂqﬂkﬁﬂ é(AéVOTM)B*I.
j

Since )\j-v oM Jecreases in the protection mechanism, % increases. I use the estimate
of quality, \;, following Khandelwal et al. (2013) and check which mechanism is true
for % Table 1.C.1 reports the empirical analyses. On average, Chinese exporters
statisjtically significantly decrease its quality-adjusted price by 8.27%. In addition, the
effect is different among exporters due to their positions in each targeting country and
exporting strategies . If a firm was one of the best 3 or best 10 exporters in country c
in 2014, it decreases its adjusted price statistically significantly by 7.81% or 8.75%. The
result in columns (3) shows that if a firm exported more than a half of the total export to
OAPI countries in 2014, it decreases its quality by 5.75%. These finding are at odds with

the prediction in the protection mechanism because a firm uses a trademark to become a

monopolist and to increase its quality-adjusted price.

Third, I get a different prediction on the quality-adjusted quantity, )\§V oM gNoTM = of

45

a firm. In the signaling device mechanism, a firm with a trademark upgrades quality
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and sells more quantities, the quality-adjusted quantity increases. On the other hand,
in the protection mechanism, a firm with a trademark excludes a counterfeit producer

NoTM
from the market and increases its quality-adjusted price ?NW, which leads to decrease
j

in )\§V orM qjv oM Table 1.C.2 checks these predictions. On average, Chinese exporters
neither increase nor decrease its quality-adjusted quantity statistically significantly. In
addition, the effect is different among exporters due to their positions in each targeting
country and exporting strategies . If a firm was one of the best 3 or best 10 exporters
in country ¢ in 2014, it increases its adjusted quantity by 34.3% or 33.1%. The result in
columns (3) shows that if a firm exported more than a half of the total export to OAPI
countries in 2014, it decreases its quality by 33.6%. These also supports the signaling

device mechanism.
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Table 1.C.1: Intensive Margin: Quality-Adjusted Price

(1) (2) (3)

VARIABLES In(Quality-Adjusted Quantity)
OAPI. x After; -0.0827***%  .0.0480**  -0.0626**
(0.0234) (0.0177) (0.0274)
OAPI. x After;x Best 15, 0.0135
(0.0497)
OAPI. x After;x Best 10, -0.0781***
(0.0270)
OAPI. x Afteryx Best 3;. -0.0875%**
(0.0306)
OAPI. x After, x 1{OAPI Share; > 50%} -0.0575%*
(0.0238)
Mean of Dependent Variable 0.880
Firm FE Yes Yes Yes
Month FE Yes Yes Yes
Country FE Yes Yes Yes
Export Information Yes Yes Yes
Macroeconomic Variables Yes Yes Yes
Firm x Time FE Yes Yes Yes
R-squared 0.487 0.537 0.501

Note: Country-clustered standard errors are in parentheses. The observation is
restricted to a combination of i, ¢ and ¢ where firm ¢ exports its tire in 2014 and 2015
or 2016. Quality is calculated by following Khandelwal et al. (2013). OAPI. takes
1 if country ¢ belongs to the Organisation Africaine de la Propriété Intellectuelle.
After; takes 1 if time t is after the 1st of March in 2015. Best 3;. is a dummy variable
which takes 1 if firm ¢ was one of the best 3 exporters in country ¢ in 2014, Best 10, is
a dummy variable which takes 1 if firm ¢ was one of the best 10 exporters in country
c in 2014 and Best 15;. is a dummy variable which takes 1 if firm ¢ was one of the
best 15 exporters in country ¢ in 2014. 1{OAPI Share; > 50%} is a dummy variable
which takes 1 if more than a half of the total export of firm ¢ was exported into OAPI
countries in 2014. Export Information includes the Chinese port at which a Chinese
company exports and the countries at which a Chinese company transits. Export
Information includes the Chinese port at which a Chinese company exports and
the countries through which a Chinese company transits. Macroeconomic variables
include the log of GDP, the log of total population, the log of total exports and the
log of total imports.

* Significant at the 10%. ** Significant at the 5%. *** Significant at the 1%.
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Table 1.C.2: Intensive Margin: Quality-Adjusted Quantity

(1) (2) (3)

VARIABLES In(Quality-Adjusted Quantity)
OAPI. x Aftery -0.0518  -0.159*  -0.174**
(0.0544) (0.0812) (0.0773)

OAPI,. x After;x Best 15; -0.248

(0.236)
OAPI,. x Afteryx Best 10 0.343**

(0.146)
OAPI. x Afteryx Best 3;. 0.331**

(0.154)
OAPI. x Aftery x 1{OAPI Share; > 50%} 0.336%**

(0.111)

Mean of Dependent Variable 9.891
Firm FE Yes Yes Yes
Month FE Yes Yes Yes
Country FE Yes Yes Yes
Export Information Yes Yes Yes
Macroeconomic Variables Yes Yes Yes
Firm x Time FE Yes Yes Yes
R-squared 0.534 0.574 0.552

Note: Country-clustered standard errors are in parentheses. The observation
is restricted to a combination of i, ¢ and ¢t where firm i exports its tire in 2014
and 2015 or 2016. Quality is calculated by following Khandelwal et al. (2013).
OAPI. takes 1 if country ¢ belongs to the Organisation Africaine de la Propriété
Intellectuelle. After; takes 1 if time ¢t is after the 1st of March in 2015. Best 3;.
is a dummy variable which takes 1 if firm ¢ was one of the best 3 exporters in
country ¢ in 2014, Best 10, is a dummy variable which takes 1 if firm ¢ was one
of the best 10 exporters in country c¢ in 2014 and Best 15;. is a dummy variable
which takes 1 if firm ¢ was one of the best 15 exporters in country ¢ in 2014.
1{OAPI Share; > 50%} is a dummy variable which takes 1 if more than a half
of the total export of firm 7 was exported into OAPI countries in 2014. Export
Information includes the Chinese port at which a Chinese company exports and
the countries at which a Chinese company transits. Export Information includes
the Chinese port at which a Chinese company exports and the countries through
which a Chinese company transits. Macroeconomic variables include the log of
GDP, the log of total population, the log of total exports and the log of total
imports.

* Significant at the 10%. ** Significant at the 5%. *** Significant at the 1%.
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Chapter 2

Global Supply Chain and
Corporate Environmental

Responsibility

2.1 Introduction

Over the past few decades, global trade has been transformed, and the production of a good
or service has been coordinated across countries. According to The World Bank (2020)
and Antras (2021), global value chains (GVCs) expanded rapidly until 2008, and GVCs
account for roughly 50% of global trade. Since the growth of international trade has had
enormous effects on development in developing countries, GVCs have been recognized as
a tool to eradicate poverty in developing countries and linking small farmers in developing

countries to multinationals seems a crucial tool to lift millions out of poverty.

Although the linkage in the global supply chain (GSC) seems beneficial to local people
in developing countries, the reality is ambiguous. Since a firm selling goods and services
to consumers in developed countries often relies on labor and environmental resources
in developing countries where local regulations are weak, a multinational in the supply
chain also might relocate the process of production from developed countries to devel-
oping countries, which involves high emission of pollutants, and employ environmentally
unfriendly practices, while it contributes to the eradication of poverty. This is known
as the pollution haven hypothesis. On the other hand, environmental concerns associ-

ated with globalization may be alleviated in the GSC. Recently, consumers in developed
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countries have been demanding more environmentally friendly products and stakeholders
have been increasingly interested in accountability from multinationals on their environ-
mental practices. Since a leading multinational has its brand reputation to protect, with
regards to the demands of customers and stakeholders, it pays much attention to its sup-
ply chain. Especially, it introduces the corporate environmental responsibility (CER)!
and promotes environmentally friendly practices along the supply chain and oversees how
its local partner follows environmental standards. I am interested in three questions: (1)
Does a leading multinational in the GSC put pressure on the local partner’s environmental
practices?, (2) Is the role of a supplier in the GSC related?, and (3) what characteristic of a
leading multinational affects the pressure? To empirically answer these questions has been
challenged by a lack of data and a wide array of endogeneity problems. Understanding
the effect of being in the GSC requires data on which firm is linked to a multinational,
which has been absent in developing countries. Moreover, as the local firm in the GSC
endogenously determine their pollutants emitted, it is difficult for researchers to identify

the causal effects.

This paper provides empirical evidence on the relationship between the GSC and the
local partner’s environmental practices. My empirical analysis is based on the context of
local partners in China. This context presents several features that allow my analysis.
First, in 2018, China introduced a new environmental tax policy, which levied a tax on
businesses and public institutions that discharged pollutants. Since this tax revenue is a
part of the provincial fiscal income, the local provincial governments have the autonomy
to set their different tax rates. This provincial difference allows me to identify how a firm
in China causally responds to a different tax rate. Second, I use the dataset from the
Institute of Public & Environmental Affairs (IPE). The IPE is a non-profit environmental
research organization in China that builds a database of environmental information by
collecting, collating and analyzing government and corporate environmental information.
This database allows me to collect valuable information on the pollutants released and the

characteristics of a leading multinational in the GSC and its local partner in China.

Section 2.2 describes the institutional setting in China. While China has achieved tremen-
dous economic growth and been among the world’s fastest-growing economies, it has also
brought environmental costs. Various forms of pollution, including air and water pollution,
have increased as China has industrialized, and they have caused widespread environmen-

tal health problems. Facing the growing industrial pollution and health problems, the

!CER is a part of corporate social responsibility (CSR) and CSR is widely studied in Besley and
Ghatak (2007), Bénabou and Tirole (2010), O’'Rourke (2014), Masulis and Reza (2015), and Ferrell et al.
(2016).
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Chinese central government has initiated attempts to reduce environmental pollution.

Until recently, the Chinese central government initiated several attempts to reduce envi-
ronmental pollution by focusing on (1) concentration controls, which required industrial
facilities to control for pollution concentrations and to follow national pollution control
standards and (2) emissions target controls, which set compulsory emissions caps as well as
reduction targets of regulated pollutants. One of the policies implemented by the central
government was a pollutant discharge fee policy, which required firms emitting pollutants
to pay a fixed fee amount. While the primary goal of this fee was to mitigate environmental

problems, its implementation was not effective due to political reasons.

To overcome this failure, the Chinese National People’s Congress issued a new environ-
mental protection tax law in 2016 and put the law into force in 2018. The tax, in general,
follows the previous system of pollutant discharge fees but differentiates itself from the
fee in the following three aspects. First, under the system, local authorities collect 100
percent of the tax revenue, and the local tax authorities collect the tax by themselves,
which incentivizes the local authorities. Second, the violating cost for failure to pay is
also enhanced by the law. Under the tax system, failure to pay can result in a fine of up
to five times the tax amount. Third, local authorities are also given a certain amount of
discretion regarding the tax rate. They can decide what tax rate is applicable for each
kind of pollutant, within a range presented by the central government. These features
allow me to exploit the different provincial environmental tax rates and investigate how

Chinese firms respond to this reform.

My analysis proceeds in four steps. In the first step, I examine the effect of the tax rate
on the environmental practices of a local firm. On average, local firms respond to the
environmental tax and emit the same amount of pollutants as before the introduction of
the environmental tax. I also study whether the environmental tax hurts their economic
activity. Since they do not respond to the environmental tax in general, the tax does not
affect their revenue and water used. These findings imply that the tax does not incentivize
local firms in China or that it is difficult for them to adjust to the tax in the timeframe

of a few years.

In the second step, I discuss whether the effect of the environmental tax is heterogeneous
across buyers. Especially, I compare how environmental practices are different between
local firms with and without being linked to the GSC. Local firms without being linked
to the GCS neither change their environmental practices nor economic activities. In

contrast, local suppliers being linked to the GCS improve their environmental practices
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and decrease their pollutants. Furthermore, they expand their economic activities and
increase their revenue. My empirical results indicate that global buyers put pressure
regarding environmental practices on local firms by incentivizing them in heavily taxed

provinces.

In the third step, I identify which firms in the global supply chain are affected by the policy.
In the global supply chain, firms are categorized into two groups. Tier 1 producers are
those supplying final products for buyers. In contrast, tier 2 producers are those supplying
intermediate products for tier 1 producers. I find that the effect of the environmental tax
is different between tier 1 and tier 2 producers. The response to the environmental tax is
concentrated among tier 2 suppliers. While tier 1 suppliers of global buyers do not respond
to the tax in terms of their pollutants and economic activities, tier 2 producers decrease
their pollutants and increase their revenue in heavily taxed provinces. These results imply
that tier 1 suppliers already display significantly lower levels of pollution before the tax

reform and that there is still room for tier 2 producers to decrease their pollution.

In the fourth step, I examine whether global buyers play a role in environmental protection.
For this analysis, I use two pieces of information on leading multinationals. The first
one is the Corporate Information Transparency Index developed by the IPE, which is
a quantitative assessment based on a multinational’s environmental management of its
supply chain in China. The second one is whether leading multinationals require their
suppliers to employ a new environmental management practice after the environmental
tax law was enforced. The result shows that a firm being linked to the GSC with high
corporate environmental responsibility leads it to put more efforts into decreasing its
emission of the pollutants into water. Moreover, I find out that the effects of the tax
rate are mainly from a firm employing a new management practice requested by leading
multinationals. These results suggest that the corporate environmental responsibility of
global buyers being associated with higher environmental standards play a significant role

in complementing host countries’ policies aimed at curbing pollution.

These findings in the previous steps imply a conflict of interest between multinationals
and their local partners. Since CSR influences consumers’ purchase decisions and increases
their willingness to pay (Kitzmueller and Shimshack, 2012), the multinationals expect the
demand increase from these consumers and put pressure on the local firms regarding

employing a new environmentally friendly technique and/or management practice.

Under the pollution discharge fee scheme, the implementation was not effective due to po-

litical reasons and the local firms were not concerned about their emission of pollutants.
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Thus, since employing a new environmentally friendly technique and/or management prac-
tice just increases the technique/management adoption costs, the local firms in the GSCs

faced the conflict of interest and did not have incentives to respond to their requests.

However, under the current scheme from the pollution discharge fee system to the envi-
ronmental tax system, the enforcement is enhanced and the polluting firms actually have
to pay cost of pollution as taxes. Therefore, since the technique and management practice
decrease their pollutants and taxes to pay as a result, the local firms in the GSCs have

incentives to employ them, and their incentives are larger in heavily taxed provinces.

In the last step, I examine whether my empirical findings in the previous steps capture
spurious impacts. As explained in Section 2.2, local authorities decided the tax rate based
on the local socioeconomic context and the polluting firm’s situation. Thus, there is a
concern that my empirical analysis might suffer from different provincial macroeconomic
and political trends. To strengthen my argument further, I check this possibility by
investigating dynamic patterns in the pollutants across provinces. For the provincial
pollutants, I collect data from the China Statistical Yearbook on Environment. I find the
absence of differential trends in all of the outcomes of interests before the introduction of
the environmental tax across provinces. This result assuages the above-mentioned concern

and shows the validity of my empirical findings in the first four steps.

This paper contributes to different strands of literature. First, this paper contributes to
the literature on regulation and economic development. Although much literature has
studied the role of regulation on economic development (Besley and Burgess, 2004, Amiti
and Konings, 2007, Aghion et al., 2008, Hsieh and Klenow, Hsieh and Klenow, Khandelwal
et al., 2013, and De Loecker et al., 2016), evidence on how environmental regulation affects
economic development is limited. While He et al. (2020) studies the effect of water quality
monitoring system and Fan et al. (2019) shows the effect of strict environmental regulation
in China, this paper provides the effect of the environmental tax rate. Second, this paper
contributes to the literature on environmental pollution in developing countries. Much
literature has examined environmental practices in developing countries (Burgess et al.,
2012, Greenstone and Hanna, 2014, Lipscomb and Mobarak, 2016, Tanaka and Teshima,
2017, and Duflo et al., 2018), my analysis adds to this literature in how the tax rate
affects environmental pollution in developing countries. Third, this paper contributes to
nascent literature on the Global Value Chain in developing countries related to Corporate
Social Responsibility. Existing research focuses on the relationship between CSR and

welfare/public goods (Dragusanu and Nunn, 2018, Macchiavello and Miquel-Florensa,
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2019, and Boudreau, 2019). This is the first study, however, to test the relationship

between CSR and environmental pollution in developing countries.

The rest of this paper is organized in the following way. Section 2.2 describes an institu-
tional context and sudden changes of the member compositions. I present my empirical

findings in Section 2.3. Section 2.4 concludes.

2.2 Empirical Settings

2.2.1 Economic Growth and Industrial Pollution in China

Since 1979, when economic liberalization began, China has achieved tremendous economic
growth and been among the world’s fastest-growing economies, with real annual gross do-
mestic product (GDP) growth averaging 9.5% through 2018. Several market reforms con-
tribute to this economic growth. One is reform of state-owned enterprises (SOEs). Based
on the arguments that state-owned enterprises were connected to state favoritism and
avoided competition, most of the local SOEs were sold into private hands, and the num-
ber of SOEs decreased by more than half from approximately 238,000 in 1998 to 116,000
in 2007. Accession into the WTO was also another key factor to economic growth. Due to
reduced trade barriers such as tariffs and quotas, the allocation of resources became more

efficient, and China’s manufacturing sector experienced impressive productivity growth.

While China’s economic growth has been sustainable, it has also brought environmental
costs. Various forms of pollution, which include air and water pollution, have increased
as China has industrialized and they have caused widespread environmental health prob-
lems. According to Zheng and Kahn (2017), PMj 5 has become the primary air pollutant
of concern in many large Chinese cities. In 2013, 99.6 percent of China’s population was
exposed to PMs 5 exceeding the guideline level of the World Health Organization. More-
over, China’s combination of coal-burning and rapid industrialization has increased sulfur
dioxide (SO2) and nitrogen oxides, which can cause adverse effects on people’s health
and life expectancy. Water pollution is another serious environmental problem. Accord-
ing to the The World Bank (2007), in the 2000s, 25,000 km of Chinese rivers failed to
meet the water quality standards for aquatic life, and about 90 percent of the sections of
rivers around urban areas were seriously polluted. Roughly 70 percent of China’s rivers
also contained water deemed unsafe for human consumption. Severe water pollution has

led to tremendous health costs, such as significantly increased rates of chronic intestinal
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infections and chronic health effects such as heart diseases and cancers.

2.2.2 Environmental Policy in the 9th—12th Five Year Plans

Facing the growing industrial pollution and health problems, the Chinese central govern-
ment has started its attempts to reduce environmental pollution. In the 9th Five-Year
Plan between 1996 and 2000, the government mainly focused on two strategies: (1) concen-
tration controls, which required industrial facilities to control for pollution concentrations
and to follow national pollution control standards and (2) emissions target controls, which
set compulsory emissions caps as well as reduction targets of regulated pollutants. How-
ever, these efforts were not successful in reducing pollutant emissions in the 9th Five-Year

Plan.

To overcome the failure in the 9th Five-Year Plan, in the 10th and 11th Five-Year Plan,
the government set national reduction target controls. For example, for air and water
pollution, the goal in the 10th Five Year Plan was that SO2 and chemical oxygen demand
(COD) emissions were 10% lower than that of the baseline year 2000 and the aim in the
11th Year Plan was that SO2 and COD emissions were 10% lower than that of the baseline
year 2005. Targets were assigned to provinces, cities, and counties and the goal statements
on emissions reductions were signed between each provincial government and the govern-
ment. Since the accomplishment directly affected the performance and promotion of heads
of local governments, the local officials put much efforts into fulfilling their duties relating
to the emissions mandates. As a result, due to these efforts, the 10% reduction target of

two COD and SO2 was achieved.

Based on the success in the previous Five-Year Plan, the government set more stringent
goals. For air and water pollution, the goal in the 12th Five Year Plan was that SO2
and COD emissions were 8% lower than that of the baseline year 2010. Furthermore,
to supplement implementation to reduce pollutant emissions and to obtain reliable and
high-frequency information on industrial emissions, the provincial officials required firms
to use a new monitoring system and to upload hourly pollutant-specific concentration data

to an online platform.
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2.2.3 Environmental Protection Tax

Along with these environmental policies, China implemented a pollutant discharge fee
policy, which required firms emitting pollutants to pay a fixed fee amount. The primary
goal of this fee was to mitigate environmental problems, but its implementation was not
effective due to political reasons. First, 10% of the fee collected was allocated to the
central government, which reduced the local officer’s incentive to collect the fee. Second,
the fee was collected by the environmental officials, but the officials did not have much
authority regarding the collection of fees, and its enforcement was weak. Third, the fee
system made no distinction between light and heavy polluters, meaning that firms had
no incentive to cut down on their emissions as they had to pay a uniform fee regardless.
Fourth, since, under the fee system, failure to pay could result in a fine of up to only three
times the fee. Moreover, given its weak enforcement, firms did not have an incentive to

pay the fee.

In order to handle the problem caused by this system, the Chinese National People’s
Congress issued a new environmental protection tax law in 2016 and put the law into
force in 2018. The newly passed environmental protection tax applies to the same four
categories as the pollutant discharge fee, namely water pollution, air pollution, noise
pollution, and solid wastes. The tax, in general, follows the previous system of pollutant
discharge fees but differentiates itself from the fee in the following three aspects. First,
local authorities are given more power to implement this system. Under the system, local
authorities collect 100 percent of the tax revenue, and the local tax authorities collect
the tax by themselves. This incentivizes the local authorities to put more effort into its
collection. Second, the violating cost for failure to pay is also enhanced by the law and
more serious for the polluting firms. Under the tax system, failure to pay can result in a
fine up to five times the tax. Moreover, the failure of officials to meet the responsibilities
of the punishment lose promotion opportunities and may even be punished with fines.
Third, local authorities are also given a certain amount of discretion regarding the tax
rate. They can decide what tax rate is applicable for each kind of pollutant, within a
range presented by the central government. This flexibility allows for local governments

to consider the local socioeconomic context and the polluting firm’s situation.

Table 2.1 and 2.2 list the environmental tax rate in 2018 and 2019. From these tables,
I find that there are large variations in the adopted environmental tax policies across
local governments. For example, since Beijing and Tianjin implemented strict policies on

environmental problems, the environmental tax rates on pollutants in these regions were
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quite high. In contrast,the environmental tax rates were low in areas like Liaoning and
Jilin where environmental pollutants were not serious problems. Moreover, even in the
regions where local governments imposed the same tax rate on one pollutant, the tax rate
on other pollutants were different. Figure 2.1—2.4 show the maps of municipalities by the
environmental tax rates. On these maps, I observe different tax rates not only in inner
regions but also along coastal lines. Exploiting these environmental tax rates, I examine

how firms responded to the tax reform.

2.2.4 Data Sources

For this study, I use two micro-level data sources: the Chinese Pollutant Release and
Transfer Register (PRTR) Database and the Green Supply Chain Database. These two
databases are from the Institute of Public & Environmental Affairs (IPE). The IPE is a
non-profit environmental research organization in China and builds a database of envi-
ronmental information by collecting, collating and analyzing government and corporate

environmental information. I combine these two datasets for my empirical analyses.

PRTR Database

A pollutant release and transfer register (PRTR) is a system for collecting and dissemi-
nating information on emissions of hazardous substances to the environment. Hazardous
substances include chemical substances and pollutants released to air, water and soil. The
PRTR data collection methods for individual facility emissions typically utilize question-
naires sent to individual facilities or firms. The answers are validated upon receipt by the
competent authorities and published as soon as they are available. The purpose of this sys-
tem is the public disclosure of the names of key pollutants and characteristic pollutants,
discharge mode, number and distribution of emissions outlets, emissions concentration
and total volume, situations of emissions exceeding standards, as well as implemented

pollutant emissions standards and approved emissions totals.

The IPE developed this PRTR system. The IPE’s PRTR database includes a more com-
prehensive set of pollutants, including not only harmful chemicals, but also conventional
pollutants, as well as water consumption, water efficiency, energy efficiency, and carbon

emissions information.
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Green Supply Chain Database

The IPE’s Green Supply Chain database includes information on leading multinationals
in China. In this dataset, a leading multinational discloses its supplier list, and I can
link its supplier list to the environmental data. From the product scope of the supplier, I
identify the position of each supplier in the supply chain. This dataset only includes two
sets of Chinese firms: (i) the one without being linked to the GSC before and after the
introduction of the environmental tax, and (ii) the one with being linked to the GSC before
and after the tax policy. Thus, my empirical analysis sheds light on how two groups behave
differently before and after the tax policy when multinationals in the GSC put pressure

on their local partners’ environmental practices on the intensive margin.

This database also includes the Corporate Information Transparency Index (CITI), which
is a quantitative assessment based on a multinational’s environmental management of its
supply chain in China, jointly developed by the IPE and the Natural Resources Defense
Council (NRDC) in 2013. The index uses government supervision data, online monitoring
data, third party environmental audits, and other public information to assess dynami-
cally the environmental performance of a multinational’s supply chain. The evaluation
examines the following five areas: (1) how the multinationals respond to environmental
violations by suppliers, (2) how they screen their suppliers to ensure their environmental
compliance, (3) whether they promote green supply chain expansion upstream to resolve
high impact pollution issues, (4) whether they push suppliers to disclose energy conserva-
tion and emissions reduction targets, as well as pollution emissions transfer data, and (5)
whether they push consumers to pay attention to the environmental impacts of product

life-cycles. The score ranges from 0 to 100.

To carry out empirical analyses, I combine the 2015—2019 IPE’s PRTR data with the
IPE’s Green Supply Chain data.

2.3 Empirical Findings

I exploit the different provincial environmental tax rate and look at the effect of the tax
rate on the environmental practices of a firm at an overall level. First, I run the following
regression:

In(yijer) = BAftery x In(tax.) + n; + Nje + €iet, (2.1)
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where y;j is an outcome of interest of firm ¢ in industry j at city ¢ and time ¢, and it
includes COD, NH3N, water used, water used per 10,000 RMB of goods produced, rev-
enue, COD/revenue, NH3N /revenue, COD /water and NH3N /water. After; is a dummy
variable, which takes 1 if time ¢ is after 2018, when the tax rate took effect. taz. is the
environmental tax rate at city c. 7; is an individual fixed effect and Aj; is an industry-time
fixed effect. Table 2.3 reports this overall analysis. Although a firm in a heavily taxed
province decreases its COD and NH3N pollution and its intensity of COD into water, none
of the coefficients are statistically significant. There are several possibilities to interpret
these results. For example, one interpretation is that the environmental tax rate does not
incentivize local firms in China. Another interpretation is that it is difficult for them to

adjust to the tax in the short timeframe of a few years.

I also examine whether the provincial environmental tax rate hurts local firms’ economic
activities. For the analysis, I use water used, water used per 10,000 RMB of goods pro-
duced, revenue, COD /revenue, NH3N /revenue, COD /water and NH3N /water as the out-
come of interests. The result is shown in Table 2.4. Although a firm in a heavily taxed
province decreases its revenue, the coefficient is not statistically significant. Moreover, it
does not change its intensity of pollutants per revenue. These results imply that since they
do not respond to the environmental tax in general, the tax does not affect their revenue

and production process.

Next, I discuss whether the effect is heterogeneous across firms. Especially, I look at
whether the effect is different between a firm with and without being linked to the GSC.

For this analysis, I run the following regression:

In(yijer) = BAfter, x In(taz.) +vAfter, x In(tax.) x GSCi +n; + Njt + GSCi X Kjt + €ijet

(2.2)
where GSC; is a dummy variable, which takes 1 if firm ¢ is linked to a multinational in
the GSC. The result is reported in Table 2.5. The effects of the environmental tax on all
dependent variables are heterogeneous among the firm with and without being linked to
the GSC. The effect on the firm without the linkage is similar to the one in Table 2.3.
Although it decreases its pollution in a heavily taxed province, none of the coefficients are
statistically significant. In contrast, the effect on the firm with the linkage is different.
In a heavily taxed province, the firm being linked to the GSC statistically significantly
decreases its emission of COD and the intensity in the used water. Furthermore, we observe
different responses of firms to their economic activities. As I see in Table 2.6, while local

firms without being linked to the GSC do not statistically change their economic activities,
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the ones with being linked to the GSC increase their revenue and decrease their water
used to produce 10,000 RMB of goods and their intensity of COD pollutants per revenue.
This result suggests that the local supplier improves its environmental technology and/or

leading multinationals respond to its effort by requesting more orders.

Another interesting question is whether the effect differs in the position in the supply chain.
In the global supply chain, firms are categorized into two groups. Tier 1 producers are
those supplying final products for buyers. In contrast, tier 2 producers are those supplying
intermediate products for tier 1 producers. I compare how environmental practices are
different between tier 1 and tier 2 producers in the supply chain. For the analysis, I run

the following heterogeneous regression:

In(yijer) = BAftery x In(tax.) + yAftery x In(taz.) x Tierl; + 6 After, x In(tax.) x Tier2; +n; + A + GSCy X Ky + €ipy
(2.3)
where Tiierl; is a dummy variable, which takes 1 if firm ¢ is linked to the GSC as a tier 1
producer, i.e., a firm producing a final product and Tier2; is a dummy variable, which takes
1 if firm ¢ is linked to the GSC as a tier 2 producer, i.e., a firm producing an intermediate
product primarily for a tier 1 producer. The result is reported in Table 2.7. Overall, the
effects of the tax rate on environmental practices are concentrated among tier 2 producers.
They statistically significantly reduce their emission of COD and the intensity in the used
water. The changes of tier 2 producers in environmental practices affect their economic
activities. In Table 2.8, they also increase their revenue and decrease their water used to
produce 10,000 RMB of goods and their intensity of COD pollutants per revenue. This
result can be interpreted as a tier 2 producer being involved in more polluting businesses
and leading multinationals putting pressure on their suppliers to reduce pollutants in

heavily taxed provinces.

Finally, I investigate which characteristics of a leading multinational plays a role in this
environmental protection. From the IPE’s Green Supply Chain data, I use two pieces of
information on leading multinationals: (1) the CITI score and (2) whether or not leading
multinationals require their suppliers to employ a new environmental management practice

after the tax law was enforced. The specifications are as follows:

In(yipt) = BAfteryxin(tax,)+vAfter,xin(tax,)xIn(CITIScore;)+ni+ \+GSC; X ki+eipt
(2.4)

In(yipt) = BAftery x In(taxy,) + yAfter; x In(tax,) x GSC; + §After, x In(tax,) x GSC; x Manage; + 1; + A\t + GSC; X Kt + €ipy
(2.5)
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where CITIScore; is the 2016 CITI score of a leading multinational to which firm ¢ is
linked, and Manage; is a dummy variable, which takes 1 if firm 7 is linked to the GSC
requiring a new environmental management practice of their local suppliers. Table 2.9
and 2.10 show heterogeneity across multinationals’ corporate environmental responsibili-
ties. The results show that a firm linked to the GSC with high corporate environmental
responsibility statistically significantly reduces the COD emission and water used to pro-
duce 10,000 RMB of goods, and increases its revenue. This indicates that a leading multi-
national with high corporate environmental responsibility put pressure and local partners
are incentivized with an increase in its revenue to improve their environmental practices
and production process. Table 2.11 and 2.12 provide the results for a new environmental
management practice requested. The results show that especially a firm employing a new
management practice in the supply chain responds to the environmental tax by decreasing
its emission of COD. In addition, it changes its economic activity by increasing its rev-
enue and decreasing COD per revenue and water used for 10,000 RMB of goods. These
results indicate that the corporate environmental responsibility of global buyers being as-
sociated with higher environmental standards plays a significant role in complementing

host countries’ policies aimed at curbing pollution.

These results in Tables 2.5—2.12 imply a conflict of interest between multinationals and
their local partners. Although the multinationals expect the demand increase from these
consumers (Kitzmueller and Shimshack, 2012) and put pressure on the local firms regard-
ing employing a new environmentally friendly technique and/or management practice, the
local firms in the GSCs faced the conflict of interest and did not have incentives to respond
to their requests under the pollution discharge fee scheme. However, under the current
scheme from the pollution discharge fee system to the environmental tax system, the en-
forcement is enhanced and the polluting firms actually have to pay cost of pollution as
taxes. Therefore, since the technique and management practice decrease their pollutants
and taxes to pay, the local firms in the GSCs have incentives to employ them, and their

incentives are larger in heavily taxed provinces.

2.3.1 Parallel Trends

I exploit the different provincial environmental tax rate in a regression framework. How-
ever, since local authorities decided the tax rate based on the local socioeconomic context
and the polluting firm’s situation, my specification in the difference in differences analyses

might capture different provincial macroeconomic trends. I consider the following spec-

124



ification to check whether my empirical findings in the previous section suffer from this

concern:

In(ype) = Z Bidjs x In(taxy) +np + At + €pt (2.6)
J

where y,,; is an outcome of province p which includes COD and NH3N. dj; is a dummy
variable which takes 1 if j equals to ¢. Finally, 7, is a province fixed effect and ); is a time
fixed effect. If all of 3; for j being before 2018 are not statistically different from 0, my
empirical findings do not suffer from different macroeconomic trends. For the provincial
COD and NH3N, I collect data from the China Statistical Yearbook on Environment.
Since the tax rate is different between cities in some provinces, I follow Chen et al. (2018)

and calculate the provincial tax rate as follows:

Ye,2008
tax, = tar, X ———— 2.7
b EC: ¢ Zc Ye,2008 ( )

where the second term on the right-hand side is a measure of the city’s proportion of the

province’s total emissions in 2008.

Figure 2.5 and 2.6 investigate this concern. These figures show dynamic patterns in
provincial emission of COD and NH3N just before the enforcement of the environmental
protection tax law. These figures show the absence of differential trends in all of the
dependent variables. In these figures, the coefficients, 3;, on all dependent variables
before the introduction of the tax are closed to zero, and none of them are statistically

significant.

2.4 Conclusion

Over the past few decades, global trade has been transformed, and the production of a
good or service has been coordinated across countries. Although the linkage in the GSC
seems beneficial to local people in developing countries, the reality is ambiguous. From
the perspective of the pollution haven hypothesis, a multinational in the GSC also might
relocate the process of production, which involves high emission of pollutants, from devel-
oped countries to developing countries and employ environmentally unfriendly practices.
On the other hand, from the viewpoint of corporate environmental responsibility, a multi-
national in the GSC pays attention to its supply chain with regard to its environmental

practices.
This paper studies the relationship between the global supply chain and corporate envi-
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ronmental responsibility. By exploiting a new environmental tax policy in China, I tackle
three questions. First, I investigate whether a Chinese firm responds to this tax policy. In
a heavily taxed province, a Chinese firm in the global supply chain reduces the amount
of water pollution and its intensity, and increases its revenue. Second, I identify which
firm in the global supply chain is affected by this policy. A tier 2 supplier, which provides
an intermediate good to a multinational, responds to this policy while a tier 1 supplier
does not. Third, I examine whether a multinational plays a role in this environmental
protection. The result shows that the new tax policy has a larger effect on a Chinese

supplier linked to a multinational with high corporate environmental responsibility.

My empirical analysis suggests important policy implications for policymakers. While
there is a concern that multinationals in developed countries might relocate the process
of production, which involves high emission of pollutants, from developed countries to
developing countries and employ environmentally unfriendly practices, the evidence points
out that corporate environmental responsibility of global buyers is a potentially important
dimension of clearing this concern. To overcome environmental problems in developing
countries, policymakers should focus on how to strengthen the relationship between local

firms and global buyers with high corporate environmental responsibility.

Since my analysis focuses on the relationship between the GSC and the local partner’s
environmental practices on the intensive margin, research on how multinationals break off
their relationships with existing partners and form new relationships with new ones at the
extensive margin in response to the local environmental policy could be valuable. More-
over, to understand an underlying mechanism and suggest welfare implications further,
future work on a theoretical framework which incorporates my empirical findings and its

welfare analysis could be important to open new avenues of economic research.
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Tables

Table 2.1: Environmental Tax Rates in 2018

Municipalities and Provinces SO2 tax NOX tax COD tax NH3N tax

Beijing 12 12 14 14
Shanghai 6.65 7.6 5 4.8
Tianjin 6 8 7.5 7.5
Chongqing 3.5 3.5 3 3
Hebei 4.8-9.6 4.8-9.6 5.6—11.2 5.6
Henan 4.8 4.8 5.6 5.6
Shandong 6 6 3 3
Shanxi 1.8 1.8 2.1 2.1
Liaoning 1.2 1.2 1.4 1.4
Jilin 1.2 1.2 1.4 1.4
Zhejiang 1.2 1.2 1.4 14
Jiangsu 48-84 48-84 56—-84 56-84
Fujian 1.2 1.2 1.5 1.5
Jiangxi 1.2 1.2 1.4 1.4
Guangdong 1.8 1.8 2.8 2.8
Hainan 2.4 24 2.8 2.8
Hunan 2.4 2.4 3 3
Hubei 2.4 2.4 2.8 2.8
Sichuan 3.9 3.9 2.8 2.8
Guizhou 2.4 2.4 2.8 2.8
Yunnan 1.2 1.2 14 1.4
Shaanxi 1.2 1.2 1.4 1.4
Guangxi 1.8 1.8 2.8 2.8
Heilongjiang 1.8 1.8 2.1 2.1
Gansu 1.2 1.2 1.4 1.4
Qinghai 1.2 1.2 1.4 1.4
Inner Mongolia 1.2 1.2 1.4 1.4
Anhui 1.2 1.2 1.4 1.4
Ningxia 1.2 1.2 1.4 1.4
Xinjiang 1.2 1.2 1.4 1.4

Table 2.1 lists the environmental tax rates across municipalities and provinces
in 2018. The unit of each environmental tax rate is yuan per unit of each
pollutant. Instead of the pollutant discharge fee policy, which required firms
emitting pollutants to pay a fixed fee amount, the Chinese National People’s
Congress put into force the environmental protection tax law applying to the
four categories: sulfur dioxide (SO2), nitrogen oxides (NOx), the chemical
oxygen demand (COD) and ammoniacal nitrogen (NH3N).
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Table 2.2: Environmental Tax Rates in 2019

Municipalities and Provinces SO2 tax NOX tax COD tax NH3N tax

Beijing 12 12 14 14
Shanghai 7.6 8.85 5 4.8
Tianjin 6 8 7.5 7.5
Chongqing 3.5 3.5 3 3
Hebei 4.8-96 48-96 56-11.2 5.6
Henan 4.8 4.8 5.6 5.6
Shandong 6 6 3 3
Shanxi 1.8 1.8 2.1 2.1
Liaoning 1.2 1.2 1.4 1.4
Jilin 1.2 1.2 1.4 1.4
Zhejiang 1.2 1.2 1.4 1.4
Jiangsu 48-84 48-84 56-84 5.6-84
Fujian 1.2 1.2 1.5 1.5
Jiangxi 1.2 1.2 1.4 1.4
Guangdong 1.8 1.8 2.8 2.8
Hainan 2.4 2.4 2.8 2.8
Hunan 2.4 2.4 3 3
Hubei 2.4 2.4 2.8 2.8
Sichuan 3.9 3.9 2.8 2.8
Guizhou 2.4 2.4 2.8 2.8
Yunnan 2.8 2.8 3.5 3.5
Shaanxi 1.2 1.2 1.4 1.4
Guangxi 1.8 1.8 2.8 2.8
Heilongjiang 1.8 1.8 2.1 2.1
Gansu 1.2 1.2 1.4 1.4
Qinghai 1.2 1.2 1.4 1.4
Inner Mongolia 1.2 1.2 1.4 1.4
Anhui 1.2 1.2 1.4 1.4
Ningxia 1.2 1.2 1.4 1.4
Xinjiang 1.2 1.2 1.4 1.4

Table 2.2 lists the environmental tax rates across municipalities and provinces
in 2019. The unit of each environmental tax rate is yuan per unit of each
pollutant. Instead of the pollutant discharge fee policy, which required firms
emitting pollutants to pay a fixed fee amount, the Chinese National People’s
Congress put into force the environmental protection tax law applying to the
four categories: sulfur dioxide (SO2), nitrogen oxides (NOx), the chemical
oxygen demand (COD) and ammoniacal nitrogen (NH3N).
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Figures

Figure 2.1: Map of Municipalities by the Environmental Tax Rate on SO2
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Figure 2.1 shows the maps of municipalities and cities by the environmental tax rate on
Sulfur dioxide (SO2). The Chinese National People’s Congress issued a new environmen-
tal protection tax law in 2016 and put the law into force in 2018. The environmental
tax on SO2 was determined by the local provincial and municipal authorities within a
range presented by the central government. The lowest tax rate is 1.2 yuan per unit in
Lianing, Jilin, Zhejiang, Fujian, Jiangxi, Gansu, Zinghai, Inner Mongolia, Anhui, Nigxia
and Xinjiang while the highest tax rate is 12 yuan per unit in Beijing.
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Figure 2.2: Map of Municipalities by the Environmental Tax Rate on NOX2
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Figure 2.2 shows the maps of municipalities and cities by the environmental tax rate on
nitrogen oxides (Nox). The Chinese National People’s Congress issued a new environmen-
tal protection tax law in 2016 and put the law into force in 2018. The environmental
tax on SO2 was determined by the local provincial and municipal authorities within a
range presented by the central government. The lowest tax rate is 1.2 yuan per unit in
Lianing, Jilin, Zhejiang, Fujian, Jiangxi, Gansu, Zinghai, Inner Mongolia, Anhui, Nigxia
and Xinjiang while the highest tax rate is 12 yuan per unit in Beijing.

143



Figure 2.3: Map of Municipalities by the Environmental Tax Rate on COD
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Figure 2.3 shows the maps of municipalities and cities by the environmental tax rate on
the chemical oxygen demand (COD). The Chinese National People’s Congress issued a
new environmental protection tax law in 2016 and put the law into force in 2018. The
environmental tax on SO2 was determined by the local provincial and municipal authorities
within a range presented by the central government. The lowest tax rate is 1.4 yuan per
unit in Lianing, Jilin, Zhejiang, Fujian, Jiangxi, Gansu, Zinghai, Inner Mongolia, Anhui,
Nigxia and Xinjiang while the highest tax rate is 14 yuan per unit in Beijing.
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Figure 2.4: Map of Municipalities by the Environmental Tax Rate on NH3N
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Figure 2.4 shows the maps of municipalities and cities by the environmental tax rate
on ammoniacal nitrogen (NH3N). The Chinese National People’s Congress issued a new
environmental protection tax law in 2016 and put the law into force in 2018. The envi-
ronmental tax on SO2 was determined by the local provincial and municipal authorities
within a range presented by the central government. The lowest tax rate is 1.4 yuan per
unit in Lianing, Jilin, Zhejiang, Fujian, Jiangxi, Gansu, Zinghai, Inner Mongolia, Anhui,
Nigxia and Xinjiang while the highest tax rate is 14 yuan per unit in Beijing.
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Figure 2.5: Parallel Trend Assumption: In(COD)

Coeffcients of Year Dummy X In(tax): In(COD)
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Figure 2.5 investigates pre-trends for the log of COD following the specification described
in section 2.3.1. For the estimation, we follow the approach used in Chen et al. (2018). For
the provincial COD, I collect data from the China Statistical Yearbook on Environment.
This figure investigates dynamic patterns before the time when the Chinese National
People’s Congress put the environmental protection tax law into force in 2018. The figure
reports the estimated all of 3; for j being before 2018 and shows the absence of differential
trends in COD emission at provincial levels in the years before the enforcement of the
environmental protection tax law.
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Figure 2.6: Parallel Trend Assumption: In(NH3N)

Coeffcients of Year Dummy X In(tax): In(NH3N)
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Figure 2.6 investigates pre-trends for the log of NH3N following the specification described
in section 2.3.1. For the estimation, we follow the approach used in Chen et al. (2018). For
the provincial NH3N, I collect data from the China Statistical Yearbook on Environment.
This figure investigates dynamic patterns before the time when the Chinese National
People’s Congress put the environmental protection tax law into force in 2018. The figure
reports the estimated all of 8; for j being before 2018 and shows the absence of differential
trends in NH3N emission at provincial levels in the years before the enforcement of the
environmental protection tax law.
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Chapter 3

Infrastructural Instability and
Trade Practices: Evidence from

Myanmar

3.1 Introduction

A large body of research suggests that exporting has significant effects on firms in develop-
ing countries. One proposed mechanism is that firms can undertake fixed investment costs
by exporting their products to foreign markets and increasing their sales (Melitz, 2003,
Yeaple, 2005, Helpman et al., 2010 and Bustos, 2011). Another possible mechanism is
that firms can increase their productivity by learning-by-exporting (Clerides et al., 1998,
De Loecker, 2007, Harrison and Rodriguez-Clare, 2010 and Atkin et al., 2017). Empiri-
cal evidence shows that by exporting, firms in developing countries adopt their upgraded
technology (Lileeva and Trefler, 2010 and Bustos, 2011), offer high product quality (Atkin
et al., 2017), and improve their labor working conditions (Tanaka, 2020). It is widely be-
lieved that exporting generates efficiency gains which narrow the gap between developed
and developing countries and that international trade has been recognized as a tool to

eradicate poverty in developing countries.

However, it is not easy for firms to start exporting. First, since buyers and sellers are
in different locations, search and contracting problems arise in international trade (Allen,
2014, Dasgupta and Mondria, 2018, Steinwender, 2018 and Akerman et al., 2021). Since

trade costs are high and information frictions are serious due to weak contract enforcement

148



institutions and limited access to information technology (Startz, 2021), these problems
are particularly enhanced in developing countries. Second, immature financial market
imperfections impede participation of international trade (Antras et al., 2009, Antras and
Caballero, 2009, Manova, 2013, Feenstra et al., 2014 and Chaney, 2016). Third, due to
limited availability of reliable goods (Nyqvist et al., 2020, Bai, 2021 and Michelson et al.,
2021), firms cannot meet the required standards for their exports to access to high-income

markets. For these reasons, exporting in developing countries is plagued with difficulty.

One related but unexplored area is infrastructural instability in developing countries. Al-
though infrastructure investment has been widely acknowledged as a means of poverty
reduction among policymakers, the focus has been on economic growth and industrial
development. Since multinationals and FDIs determine their locations according to the
institutional quality (Du et al., 2008), infrastructural instability in developing countries
is of crucial concern for linking firms in developing countries with firms in developed
countries. Thus, research on investigating the effect of infrastructure instability in inter-
national trade can have profound implications for the benefits of infrastructural investment

for policymakers.

Despite its significant policy importance, the relationship between infrastructural insta-
bility and export practices has not been examined empirically due to several empirical
challenges. First, time variation in short term periods on infrastructural instability has
been hardly observed. For the analysis, it is hard to separate out infrastructural instability
from other macroeconomic factors in standard contexts. Second, the mechanism behind
how infrastructural instability works is ambiguous. For instance, firms could significantly
stop their production process and reduce their outputs. In contrast, electricity shortages
might affect input choices and productivity, which might change their materials costs.
Identifying its role of infrastructural instability is key to public policy, but it is hard under

these circumstances.

This paper provides empirical evidence on the effect of infrastructural instability on export
practices. My study is grounded in the context of the relationship between electricity and
garment exporters in Myanmar. This setting offers me two interesting features to inves-
tigate the relationship. First, I observe the seasonal variation in the number of blackouts
and blackout duration caused by infrastructural instability in electricity. Second, since the
garment producers in Myanmar import inputs for their exports, blackouts only increase
their operational costs, and I can identify how this increase affects their export practices.

Based on these features, I compare how the export practices of sellers in Myanmar are
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different between dry and wet seasons.

In section 3.2.1 and 3.2.2, I begin by describing the institutional setting in Myanmar. In
Myanmar, as economic growth has been achieved, the electricity demand has increased
rapidly in recent years. Due to this demand increase, the supply side is positioned as
an important issue. Since many facilities were built more than 50 years ago, there are
not enough facilities to supply power to meet demand. Especially, the problem of the
gap between power supply and demand is rooted in transmission/distribution loss due to
the vulnerable facility. Thus, whether there is any power outage is determined by the
power demand. The power demand of households in Yangon is high during the wet season
when the temperature rises. The power outages caused by this high demand during the
wet season hurt the firm growth. For example, in blackouts, firms stop their production
processes or use their own backup generators, which increase their operating costs. Thus,

the blackout is the main obstacle faced by exporters.

Section 3.2.3 and 3.2.4 describe the garment sector in Myanmar. Myanmar’s export gar-
ment industry has emerged as a cost-competitive source for international buyers and re-
tailers. The vast majority of Myanmar-based suppliers are Cut-Make-Pack (CMP) pro-
ducers. In the CMP manufacturing, the international buyers provide fabric, raw materials
and product specifications so that suppliers can use them to assemble garment products.
CMP producers in Myanmar have a comparative advantage of CMP production due to
the tariff system in Myanmar. The tax policy in Myanmar exempts the import tax only

if the import is for the provision of a CMP service.

For this study, my main source of data consists of all the monthly transaction-level export
and import records from the Myanmar Garment Manufacturers Association. These records
include information on the product transacted, its value and its volume, the date of records,
the lead time, as well as the names of garment producers in Myanmar and the international

buyers.

The empirical analysis proceeds in three steps in Section 3.3. In the first step, I describe
the export practices of sellers in the Myanmar garment sector. As it is described in
Section 3.2, firms’ operating costs increase due to the frequent power outages during the
wet season. I study how this affects the export practices of sellers. I find that sellers and
buyers decrease the number of orders and the amount of their trade. Furthermore, at an
order level, sellers’ margins are squeezed in seasons of frequent power outages. This result

suggests that an increase in the operating costs hinders their export activities.
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In the second step, I investigate whether the export practices of sellers are heterogeneous
across orders for buyers’ characteristics. Especially, I examine the international buyers’

sourcing strategies and positions.

In sourcing strategies, there are two different approaches: a spot sourcing strategy and a
relational sourcing strategy. Under spot sourcing, buyers squeeze suppliers’ margins while
buyers incentivize suppliers under relational sourcing. I examine whether the buyers’
approach is an influential factor in the case where infrastructure is weak. My empirical
findings show that on average, buyers that source rationally pay incentives to alleviate

infrastructural instability, and they increase their incentive structures in the wet season.

In uncompetitive markets in developing countries, the large international buyers may
exploit their market power to squeeze the downstream suppliers’ margin. I investigate
whether this is intensified in the wet season in my context. I find that these buyers

retrieve their loss by squeezing the suppliers’ margins further in the wet season.

In the third step, I also examine whether the export practices of sellers are heterogeneous
across sellers’ locations. In Myanmar, the problem of frequent electricity shortages is
rooted in distribution loss due to the aging supply facilities. I examine whether the
distribution loss is of critical concern for export practices of sellers by exploiting the
creation of a new gas-fueled in Yangon. In 2017, a new gas-fueled generator was created
in Thaketa township and started to supply electricity to households and firms across all
regions in Yangon. I compare the trading patterns in the same district of Thaketa township
or in the township directly connected to Thaketa township via the transmission line with
those in other regions in Yangon in the dry and wet seasons. I find that the new generator
in Thaketa township helps sellers to follow the similar trading patterns even during the
wet season. This finding implies that the distance to an electric power plant is significant

in allowing sellers to avoid the distribution loss caused by aging supply facilities.

To the best of my knowledge, this paper provides the first empirical evidence on the
relationship between infrastructural instability and export practices. Thus, this paper
contributes to different strands of literature. First, this paper contributes to the literature
on infrastructure in developing countries. Although much literature has studied the effect
of electricity on economic development (Rud, 2012, Lipscomb et al., 2013, Fisher-Vanden
et al., 2015, Allcott et al., 2016 and Kassem, 2020), evidence on how electricity affects
international trade is limited. This paper provides empirical evidence by exploiting time

variation on the number of power outages.
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Second, this paper contributes to the literature studying the constraints to exports in
developing countries. Much literature has pointed out the constraints to exports (Antras
et al., 2009, Antras and Caballero, 2009, Manova, 2013, Feenstra et al., 2014, Chaney,
2016, Dasgupta and Mondria, 2018, Steinwender, 2018, Bai et al., 2019, Akerman et al.,
2021 and Startz, 2021). My analysis adds to this literature in whether electricity is the

constraint to exports in developing countries.

Third, this paper contributes to the literature on international buyers’ approach. An
emerging bulk of work focus on how business relationships matter (Baker et al., 2002,
Board, 2011, Antras et al., 2017, Atkin et al., 2017, Schott et al., 2019 and Cajal-Grossi
et al., 2020). This paper investigates by investigating how business relationships are related

to weak infrastructure in international trade.

3.2 Empirical Settings

3.2.1 Electricity in Myanmar

Energy fuels industry and manufacturing, improves livelihoods, and connects markets.
Consuming more energy plays an essential part in achieving economic growth in a modern
economy. Figure 3.1 shows per capita electric consumption in Myanmar over the past 15
years. Electric energy consumption per capita has tripled from roughly 70 kilowatt-hours
in 2000 to 210 kilowatt-hours in 2014. This increase is consistent with the increase in access
to electricity. Figure 3.1 shows the percentage of population with access to electricity in
Myanmar. In early 2000s, only 45% of the whole population had access to electricity. This
rate has increased over the past 20 years, and the country-wide electrification access was
above 65% in 2018. However, there is substantial variation in the electrification rate across
regions. According to Asian Development Bank (2012) and Nam et al. (2015), Yangon

has an electrification rate of almost 80%, while the rural average is as low as 16%.

In Myanmar, the electricity mix is determined by its natural resources. According to Japan
International Cooperation Agency (2018), in 2014, the existing capacity of electricity
reached 4,422 megawatts (MW), and electricity production was 12,200 gigawatt-hours
(GWh). In these existing capacity and electricity generation, hydropower is the main
source of fuel for electricity, which is followed by natural gas and coal. In 2014, 68 % of
the total capacity came from hydropower, and the shares of gas and coals were 28% and

3%, respectively. In contrast, the share of hydropower in the total generation was 72%,
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while the share of gas contributed to 23% and the share of coal was 5%.

The Ministry of Electric Power and Energy (MOEPE) is in charge of streamlining govern-
ment activity regarding electricity. On the baseline, the structure of the electricity sector is
made up of three different layers: generation, transmission, and distribution of electricity.
Although recent changes in legislation encourage participation from the private sector, the
large majority of these layers are state-led. Electricity is generated by three state-led and
private enterprises: the Electricity Power Generation Enterprise (EPGE), the Electricity
Supply Enterprise (ESE) and independent power producers (IPP). Electricity transmission
is manipulated only by the Electricity Power Generation Enterprise (EPGE). Electricity
distribution varies across regions. In two major cities, Yangon and Mandalay, electricity
distribution is under the control of two enterprises: the Yangon Electricity Supply Coop-
eration (YESC) and the Mandalay Electricity Supply Cooperation (MESC). In contrast,
the Electricity Supply Enterprise (ESE) is responsible for the distribution of electricity in

other regions.

3.2.2 Blackouts in Urban Areas

A large amount of power is supplied in urban areas. For example, since Yangon is the
economic center of Myanmar, in 2012, the peak power supply in the whole of Myanmar
totaled about 1,800MW, of which about 44% (about 790MW) was supplied to Yangon
City (Japan International Cooperation Agency, 2018). Since electric power supply hardly
meets demand in urban areas where a large amount of power is demanded in Myanmar,

blackouts stop the economic production process and hurt the economic growth.

The blackout comes from the problems in the two sides which interact with each other:
the demand side and the supply side. On the supply side, degradation of facilities is
an obstacle to effective power generation, transmission and distribution. Aging existing
power facilities, which were built more than 50 years ago, cannot supply enough power
to meet demand. Substation facilities are also degraded, which causes problems related
to transmission/distribution loss, due to vulnerable transmission/distribution facilities.
According to Japan International Cooperation Agency (2018), in 2015, electricity losses
in Myanmar fell to around 21% with 3.3% in the transmission loss 7% and 15 — 18% in
the power distribution loss. Moreover, since aging facilities have been used under overload
conditions for a long time, there are serious concerns over trouble occurrence. Under
these challenging circumstances, there is high need for improving efficiency and enhancing

electric power supply reliability.
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On the demand side, forecasting electricity demand is difficult due to three different rea-
sons. First, as the economic growth has been achieved, households are more likely to
acquire energy-using assets, but their decision-making takes place in a non-linear way
(Gertler et al., 2016). Second, the current electricity scheme in Myanmar makes the situa-
tion complicated. The electricity charges for households and firms are cheap in Myanmar.
According to Dobermann (2016), per kilowatt-hour, the average cost in Myanmar is 2.8
cents, compared to an ASEAN average of around 11.3 cents per kilowatt-hour. This low
electricity cost boost the electricity demand. Third, the electricity demand fluctuates sea-
sonally. Notably, the power demand is high during the wet season when the temperature
rises. These three factors make it hard for the electricity suppliers to meet the electricity

demand.

The problems on the supply and demand sides cause frequent blackouts. Figure 3.3 shows
the monthly number of blackouts and average blackout duration in 2015—2016. This table
shows the seasonal variation in the number of blackouts and blackout duration. During
the dry season, when it is from November to April in Myanmar, the number of blackouts
is about 200—400 per month and the average blackout duration is 3—4 hours. However,
this trend is different from the one during the wet season. In the wet season, when the
electricity demand is high, the number of blackouts and blackout duration increase. On
average, in May—QOctober, the power outages happen 400—600 times and they require an
average of about 8 to 9 hours until recovery. This table shows that the larger number of
blackouts and the longer blackout duration during the wet season hurt the firm growth.
For example, in blackouts, firms stop their production process or use their own backup
generators, which increase their operating costs. Thus, the blackout is the main obstacle

faced by exporters.

In section 3.3, exploiting this time variation on the operation costs including the electric

ones, | investigate the relationship between infrastructural instability and export practices.

3.2.3 The Myanmar’s garment sector

Many developing countries have used export-oriented production as a pathway for national
economic development. Garments play an especially significant role in economic develop-
ment in Myanmar. Since global buyers have increasingly looked for alternative garment
sourcing locations where local wage levels are lower, as wages in China have risen, Myan-
mar’s export garment industry has emerged as a cost-competitive source for international

buyers and retailers. In 2012, garments were the country’s third-largest export in terms
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of value, after natural gas and timber (Kudo, 2013).

To export garments, the vast majority of Myanmar-based suppliers are Cut-Make-Pack
(CMP) producers. Their buyers provide fabric, raw materials and product specifications
so that they can use them to assemble garment products. For CMP producers, their profit
margins are created from lower production costs (either by squeezing wages, reducing input
costs or making production more efficient). Exporters in Myanmar have a comparative
advantage of CMP production compared with other garment productions due to the tariff
system in Myanmar. The tax policy in Myanmar exempts the import tax only if the import
is for the provision of a CMP service. If it is for other garment productions, importers

have to pay the import tax.

Producers in Myanmar have exported their garments to diverse international buyers. This
diverse composition in Myanmar comes from the economic sanctions of North American
and European countries at the beginning of the 21st century. Before the sanctions, by
exploiting the cheap labor cost, Myanmar exported garments to mainly the United States
(US) and European Union (EU) markets. According to Kudo (2013), Myanmar’s export
garment industry produced mainly for the US (more than 50% of production in the year
2000) and EU markets (nearly 40% in the same year) via locally-owned garment factories
and the foreign-owned factories of Hong Kong, Japanese, South Korean, and Taiwanese

investors.

This export trend changed in 2003, when the US government enacted the Burmese Freedom
and Democracy Act and imposed economic sanctions on the country to put pressure on
the ruling military regime in Myanmar. Once the sanctions took full effect, all Myanmar
exports were banned from entering the US. Following the US sanctions, most European
countries also stopped sourcing from Myanmar. By 2005, the export value of garments
made in Myanmar was 38% of the 2001 value. Myanmar’s garment manufacturers lost their

major markets and had to develop alternative trading partners in East Asian countries.

A semi-civilian government was established and announced its plan for gradual economic
and political reforms in Myanmar in 2011. Responding to the reforms, the international
community adopted the progressive lifting of trade restrictions and restored trade relation-
ships with Myanmar. In 2013, the EU suspended its economic sanctions on Myanmar and
reinstated duty-free and quota-free access to imports from the country. The US lifted its
import ban on most goods, including garments, in 2012 and ended all sanctions in 2016.

These triggered an influx of European and North American buyers into Myanmar again.

155



Figure 3.4 shows the trend of the textile and clothes exports to 5 major trading partners
between 2010 and 2018. During the economic sanctions, the exporters established trade
linkages mainly with East Asian countries. Japan and South Korea were the two main
trading partners. In 2010 and 2011, Myanmar exported 20 and 35 million USD of textiles
and clothes to Japan and South Korea. These were 55% and 70% of the total exports,
respectively. However, after the economic sanction, Myanmar faced a new trading envi-
ronment. Especially, Myanmar increased its export to the United Kingdom, Germany and
the United States. In 2018, Myanmar exported 100 million USD of the total exports to
these three countries and the share was 24%. Faced with this influx of buyers in the EU
and the US, the share of the total exports to Japan and South Korea was reduced to 34%
in 2018.

The diverse composition of buyers in Myanmar’s export garment industry is an ideal
setting for me to identify how different international buyers react to buyers in the seasons

of the frequent outages.

3.2.4 The Myanmar Garment Manufacturers Association

The Myanmar Garment Manufacturers Association (MGMA) is the business association
for the Myanmar garment sector. The MGMA was established to supports garment pro-
ducers, and the MGMA membership included over 550 active member companies in 2019.
Recently, the MGMA created an online import license application system for the member
companies to process their import license applications faster and more efficiently. This
system is designed to electronically link the MGMA member companies, the MGMA and
the Ministry of Commerce. The online system has been used since 2018, and replaces
the old paper-based system. This system has an impact on two fronts. Firstly, it cre-
ates an automated recommendation for an application to be approved or rejected, which
makes the otherwise inefficient licensing procedure much more time-efficient. Secondly,
the system automatically generates and stores valuable data on the import and export
activities of all garment factories. Factory users are able to trace the ‘current status’ of
their import license application easily and quickly via the online system. It also ensures

greater accuracy and transparency of the process.

This allows me to analyze this import and export data to identify the production and
trade behaviors of garment firms, which sheds significant light on the relationship between

their behaviors and the infrastructural instability in developing countries.
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3.3 Data and Empirical Findings

3.3.1 Data Sources

For this study, my main source of data consists of all the transaction-level export and im-
port records from the MGMA between 2018 and 2019. These records include information
on the product transacted, its value and its volume, the date of records, the lead time, as

well as the names of garment producers in Myanmar and the international buyers.

As in Section 3.2.3, since suppliers in Myanmar engage in Cut-Make-Pack (CMP) pro-
cedures, the international buyers provide fabric and raw materials to assemble garment
products. This feature enables me to link material input use to output. By aggregating
transaction-level records at each export order level, I construct information on the buyer’s
identity and destination country, product description, the value and volume of the export,
the seller’s identity, and the value and volume of the imported. Moreover, since the in-
ternational buyers provide the materials, the blackouts only affect the operational costs.
Thus, these features of this data allow me to analyze how an increase in the operational
costs caused by the blackouts affect the trading practices of the sellers facing different

buyers.

Table 3.1 provides descriptive statistics for the transaction-level export and import records
of sellers from the MGMA between 2018 and 2019. In these two years, 191 garment
producers used this online license application system. On average, the seller exports 2.2
different products (HS 4-digit product categories level) and trade with 1.16 buyers over
the sample period. In contrast, buyers are more diversified compared with sellers. Table
3.2 provides descriptive statistics for the transaction records of buyers. In the two years,
179 international buyers order products in total. The average buyer sources 2.3 products

from 1.25 sellers. My sample includes 4667 orders and 223 buyer-seller trade pairs.

3.3.2 Empirical Findings

This section investigates how trading patterns are different between dry and wet seasons.
First, by exploiting the seasonal variation on outages, I document that garment producers
in Myanmar decrease their exports in the wet season. I then leverage the export and
import records to show that buyers adopting relational sourcing strategies offer sellers
higher incentives to offset the increase in their operational costs. Finally, by focusing on

the sellers’ locations, I find that sellers in a neighborhood of a new gas-fueled generator
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follow different trading patterns during the wet season.

Infrastructural Instability and Trading Practices

I exploit the seasonal variation in the number of outages and look at how garment pro-
ducers change their trading patterns facing an increase in their operational costs during
the wet season. First, I examine how trading practices of sellers and buyers are differ-
ent between dry and wet seasons. For this analysis, I aggregate all the transaction-level
records at buyers’ and sellers’ levels at each month and consider the following baseline
specifications:

In(yst) = pWetSeason, + ns + Ay + €t (3.1)
In(ype) = BWetSeasons + ny + Ay + €, (3.2)

where ys and yp; are outcomes of seller s and buyer b at time ¢, respectively. For the seller,
the outcomes of interest include the number of orders a seller receives, the number of buyers
from which a seller receives orders, and the number of HS 4-digit product categories a seller
makes. In contrast, for the buyer, they include the number of orders a buyer places, the
number of sellers to which a buyer places orders, and the number of HS 4 digits product
categories a buyer orders. Wet Season takes 1 if time ¢ is in the wet season (from May to

October).

Table 3.3 provides empirical findings of trading practices of sellers. In the wet season, they
decrease their export quantity and value in total by 43% and 51.5%, respectively. These
decrease partially come from the orders sellers receive. The decrease in the number of
orders they receive is 32.7%. However, sellers do not statistically significantly change the
number of buyers from which they receive orders and the number of HS 4-digit product
categories they make. I find the similar results for trading practices of buyers. In Table
3.4, buyers in the wet season decrease the aggregate value and quantity by 37.3% and
44.1%. These results are consistent with the 20.3 % decrease in the number of orders
buyers place. Although the buyers neither statistically increase nor decrease the number
of HS 4-digit product categories they place, they increase the number of sellers to which
they place orders. These results imply that an increase in the operational costs caused by
the frequent electricity outages has a serious impact on trading practices of both sellers

and buyers at an aggregate level.

Then, I investigate how trading practices are different at an order level between these two

158



seasons. | consider the following baseline specification:

ln(ysbjot) = BWetSeason; + Ns + X5 + >\y + Xoty +&a + Esbjot s (3'3)

where ygpj0¢ is an outcome of order o of product j (HS 4-digit product categories) manu-
factured by seller s for buyer b at time ¢, and it includes the export value, volume and unit
price, the lead time per volume, and the input price of the export. 7, is an individual fixed
effect that absorbs seller specific shocks including the seller specific productivity. x; is an
HS code fixed effect that captures product-specific factors. A, is a yearly time fixed effect
that incorporates annual macroeconomic shocks, and &; is a destination-specific shock that
occupies buyer-country specific factors. Finally, X, is a control variable which includes

order-level information.

Table 3.5 reports the results based on this specification. This shows that garment pro-
ducers in Myanmar are affected by frequent outages in the wet season. In the wet season,
they decrease their export quantity and value by 11.8% and 14%, respectively. A decrease
in their export quantity is associated with an increase in the lead time per quantity. This
suggests that the frequent outages disrupt the garment exporter’s production process.
Moreover, the input unit price doe not change and is irrelevant to the frequent outages.
This shows that the outages in Myanmar do not affect the international buyers and the
value of the imported input per volume in particular. Finally, their export output-input
price ratio also decreases by 6%. This indicates that the international buyers have strong

bargaining powers and squeeze suppliers’ margins in the wet season.

One crucial concern in these results is that garment sellers might choose their locations
according to infrastructural instability. Due to this possibility, our specification might
capture the self-selection effect. For robustness checking, I investigate whether sellers

consider electricity shortages when they select their locations.

As described in Section 3.2, power outages are determined by aging supply facilities and
an increase in the electricity demand. Since supply facilities were not degraded and the
electricity demand was low in the past, the problem of blackouts was not serious until
recent years. Thus, if sellers consider electricity shortages when they select their locations,
new sellers select different locations compared with other sellers. Since most of the sellers
in my sample are in Yangon, I examine whether the located districts are different between

new and old suppliers.

Table 3.6 reports this analysis. I define a new seller based on the following categories:
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whether the seller was established after 2005, 2010 or 2015. In Table 3.6, I do not find a
statistically significant difference on the located district. I also check whether the estab-
lished year has any effect on the located district, and do not find the statistically significant
effect. These findings assuage the concern and show that my analysis is not contaminated

by the self-selection effect.

Heterogeneity Analyses

From Tables 3.3—3.5, the frequent outages disrupt the garment exporter’s production
process, and the international buyers squeeze suppliers’ margins at an order level in the
season of frequent power outages. Thus, for sellers, the type of the international buyers
and the formed relationships are important to manage their loss. For this purpose, I
look at how what characteristics in trading practices is significant during the wet season.

Especially, I focus on the international buyers’ sourcing strategies and positions.

Recent study (Cajal-Grossi et al., 2020) shows that international buyers adopting rela-
tional sourcing strategies pay higher markups and prices to incentivize suppliers to un-
dertake non-contractible actions. I investigate whether this holds nor not to cover the
squeezed margins in the wet season even in the context of infrastructural instability. First,
I document variation in buyers’ approach to sourcing and introduce a metric of buyers’
sourcing strategies along the lines of Schott et al. (2019) and Cajal-Grossi et al. (2020).
Second, I examine whether the effect of the outages is different across orders for buyers

adopting different sourcing strategies.

In emerging markets facing a lack of contract enforcement, as in Myanmar, how interna-
tional buyers source products from sellers is important. There are two completely different
sourcing models in the garment industry: a spot sourcing strategy and a relational sourc-
ing strategy. On the one hand, in the spot sourcing strategy, buyers make short-term
orders from the lowest bidders without bearing any costs of non-compliance. On the other
hand, in the relational sourcing strategy, buyers make orders from a few suppliers and
form a long-term relationship with them. Under spot sourcing, buyers squeeze suppliers’

margins while buyers incentivize suppliers under relational sourcing.

Following Cajal-Grossi et al. (2020), I measure buyer’s sourcing strategies.' I normalize

the number of sellers the buyer trades with, by the number of shipments the buyer re-

!Schott et al. (2019) use transaction-level U.S. import data to classify importers according to their
procurement styles. Cajal-Grossi et al. (2020) builds on their approach to measure buyer’s sourcing
strategies in their sample.
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ceives in each product, to construct a weighted average for each buyer across all products.
This measure suggests that buyers reliant on spot sourcing tend to spread out their ship-
ments across multiple suppliers, while relational buyers concentrate them on a set of core

suppliers.

Table 3.7 shows the descriptive statistics of this measure and the buyer’s market share
and sourcing following Cajal-Grossi et al. (2020) across the top 100 and all buyers. In my
sample, the market is not concentrated on a few international buyers and buyers exhibit
significant differences in their approach to sourcing. Also, figure 3.5 shows the correlation
between the market share and the sourcing strategy. From this figure, I find that there is
a small negative correlation between these measures and that even buyers of similar size

can significantly differ in their sourcing strategies.

From now on, I investigate whether the effect of the outages is different across orders
for buyers adopting different sourcing strategies. For this analysis, I run the following

regression:

In(yspjor) = PWetSeason; + In(Relationaly) + WetSeasons x In(Relationaly) + 15 + X; + Ay + Xoty + &4 + Espjots
(3.4)
where In(Relationaly) is the log of the baseline metric of buyer’s sourcing. One concern
in this analysis is that the effect of the sourcing strategy captures unobserved buyer-
related, relationship-related and market-related factors. To assuage this raised concern,
I follow Cajal-Grossi et al. (2020) and include the following controls in the specification;
controls include three buyer-related, relationship-related and market-related covariates.
According to Cajal-Grossi et al. (2020), relational sourcing is unconditionally correlated
with the buyer’s size and its age in the market in particular. Therefore, I control for the
overall size of the buyer and the age of the buyer at the time of the order as buyer-related
covariates. I also add controls for buyer-seller-pair characteristics. The size and age of
the buyer-seller relationship could correlate with orders due to reputation, scale effects or
demand assurance mechanisms. To account for these and other potential confounders, 1
also include controls for the size and the age of the relationship at the time of the order,
the share of the seller in the buyer’s trade and share of the buyer in the seller’s trade as
relational-related covariates. Finally, I include a control for the market structure. The
market concentration could affect transactions through other channels, such as market
power and market competition. Thus, I also include Herfindhal index which describes

how concentrated the trade in a relationship is at the time of order.
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Table 3.8 reports the results of this specification and shows that the buyers sourcing
strategies are associated with the infrastructural instability in Myanmar. The effect on
the firm is similar to the one in Table 3.5. in the wet season, garment producers in Myan-
mar decrease their export quantity and value, and their margins are squeezed by their
international buyers. However, buyers that adopt relational sourcing strategies mitigate
these effects. In Table 3.8, 1% increase in the buyer’s sourcing strategy measure is posi-
tively associated with a 0.54% increase in the export value, 0.73% increase in the output
price and 0.7% increase in the output-input price ratio. These patterns are not explained
by individual characteristics of the seller and the product or the destination country in
which the buyer is located. These results are consistent with the findings of Cajal-Grossi
et al. (2020), which implies that the international buyers adopting relational sourcing pay

incentives to suppliers in the markets facing a lack of contract enforcement.

The international buyers adopting relational sourcing add more incentive structures in
the wet season. In addition to the incentives they pay in the dry season, they also make
fewer orders with higher output and input prices and longer lead times in the wet season.
Although the increase in the input price is larger than the one in the output price, the
output-input price ratio does not statistically significantly decrease. These findings imply
that the international buyers adopting relational sourcing increase the incentives with

ordering high-quality products for longer periods in the wet season.

Then, I turn my focus toward the international buyers’ positions. In uncompetitive market
structures in developing countries (Antras and Costinot, 2011 and Atkin and Donaldson,
2015), there is a room for abuse of upstream market power which results in inefficiencies
by causing the misallocation. For example, the large international buyers might exploit
their strong market powers to squeeze the downstream suppliers’ margins. I investigate
whether that exploitative motivation by the large international buyers is enhanced in the
wet season when their trading practices are heavily affected by frequent outages. For the

analysis, I consider the following specification:

In(Yshjor) = BWetSeason+Best10,+WetSeason; x Best10p+ns+X+Ay+Xor Y +a+Esbjot

(3.5)
where Best10p is a dummy variable which takes 1 if buyer b is in the best 10 international
buyers in the sample period. The results are shown in Table 3.9. The effect of the wet
season reported in Table 3.5 mainly comes from the sellers which receive orders from the
best 10 international buyers. The best 10 international buyers place fewer orders with

longer lead times by decreasing their trade value and quantity and increase . Moreover,
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they squeeze the suppliers’ margins only by increasing the unit input prices of orders.
In contrast, other buyers only decrease the unit output and input prices. These results
suggest that the orders from the top international buyers are affected and these buyers

retrieve their loss by squeezing the suppliers’ margins further in the wet season.

Lastly, I also look at whether the geological location of the sellers is significant for trading
practices during the wet season. As it is written in Section 3.2.2, the problem causing
electricity shortages on the supply side is the power distribution loss due to aging facilities.
I examine whether the distribution loss induces different trading patterns of sellers by
exploiting one interesting event in 2017. In 2017, a new gas-fueled generator was created
in Thaketa township and started to supply electricity to households and firms across
all regions in Yangon. If the distribution loss is of serious concern for linking sellers
with international buyers, the trading patterns in a region closer to Thaketa township is
different from the ones in other regions, especially in the wet season. I investigate this
possibility based on the two criteria: districts in Yangon and townships directly connected
to Thaketa township via 66kV transmission line. The YESC divides the whole Yangon
into five regions to distribute electricity, which is mainly consistent with the definition of
the Yangon City Development Committee (Figure 3.6). Moreover, within each district,
the YESC transmit electricity to each substation (Figure 3.7). For the empirical analysis,

I use these two criteria and consider the following specifications:

In(yspjor) = BWetSeason,+WetSeason,; x Easterns+ns+x;+Ay+Xory+Ea+espjot, (3.6)

In(yshjor) = BWetSeason, + WetSeason, x Connecteds +ns + X + Ay + Xoty +E£d + Espjot

(3.7)
where Fasterns is a dummy variable, which takes 1 if seller s is in the eastern district
in Yangon to which Thaketa township belongs, and Connecteds is a dummy variable,
which takes 1 if seller s is in the township directly connected to Thaketa township via
66kV transmission line. The results in Table 3.10 and 3.11 report that sellers in different
regions follow different trading patterns. Sellers neither in the eastern district nor in
the township directly connected to Thaketa township via 66kV transmission line decrease
their export value and quantity with their smaller margins and longer lead time in the wet
season. In contrast, a new generator in Thaketa township helps a garment producer in
Myanmar follow the similar trading patterns even during the wet season. Compared with
the sellers in other regions, the sellers in the eastern district or in the township directly
connected sell more quantities and increase their export value and their output-input price

ratio with less lead time. These results imply that the distribution loss of electricity caused
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by the aging supply facilities is a crucial concern for sellers and that a new generator in
Thaketa township plays a role in alleviating the halting of the production process caused

by electricity shortages.

3.4 Conclusion

Although exporting has significant effects on firms and generates efficiency gains that
narrow the gap between developed and developing countries, it is not easy for firms in
developing countries to start exporting due to several challenges. One important area
in their hardships is infrastructural instability. Since infrastructural instability reduces
outputs and revenue by affecting input choices and productivity, infrastructural instability

in developing countries is of crucial concern for linking domestic firms with foreign buyers.

This paper studies how trading practices are affected by the infrastructural instability in
the context of the garment exporters in Myanmar. In this setting, I primarily focus on
electricity shortages since we observe the seasonal variation in the number of blackouts
and blackout duration and electricity shortages only affects firms’ operational costs. By
leveraging order-level export data and exploiting seasonal power outages in Myanmar, I
compare how the export practices of sellers in Myanmar are different between dry seasons

and wet seasons.

I find that garment exporters and international buyers decrease their trade value and
volume in seasons of frequent power outages. This suggests that the frequent outages
disrupt the garment exporters’ production processes. Moreover, at an order level, as
well as the decreases in the export volume and quantity, sellers decrease their export
unit price. This implies that the international buyers have strong bargaining powers and

squeeze suppliers’ margins in these seasons.

I investigate whether or not buyers’ characteristics are important during the wet season.
For this purpose, I focus on the international buyers’ sourcing strategies and positions. In
the buyer’s sourcing strategies, there are two completely different models in the garment
industry: a spot sourcing strategy and a relational sourcing strategy. First, following
Cajal-Grossi et al. (2020), I measure buyers’ sourcing strategies. In Myanmar, inter-
national buyers of similar market size exhibit significant differences in their approach to
sourcing. Next, I examine whether the effect of the outages is different across orders for
buyers adopting different sourcing strategies. I find that on average, international buyers

that adopt relational sourcing strategies pay significantly higher prices for the garments
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they purchase. This result implies that the international buyers adopting relational sourc-
ing pay incentives suppliers in Myanmar. However, they change their incentive structures
and shift to ordering high-quality products for longer periods in the seasons when the

operational costs are high.

In uncompetitive market structures in developing countries, there is a room for abuse
of upstream market power to squeeze the downstream suppliers’ margins. I investigate
whether that exploitative motivation by the large buyers is enhanced in the wet season.
I find that the large international buyers place fewer orders with longer lead times by
decreasing their trade value and quantity. Moreover, they squeeze the suppliers’ margins
only by increasing the unit input prices of orders. These results imply that these buyers

retrieve their loss by squeezing the suppliers’ margins further in the wet season.

I also examine whether the location of sellers induces different trading patterns of sellers
by exploiting one interesting event in 2017. Focusing on the creation of a new generator
in Thaketa township, I compare the trading practices of sellers in the same district of
Thaketa township or in the township directly connected to Thaketa township via 66kV
transmission line with the ones in other regions in Yangon. I find that while sellers not in
the same regions based on these two criteria decrease their export value and quantity with
their smaller margins, the ones in the same region sell more quantities and increase their
export value and their output-input price ratio. These results suggest that the distance to
an electric power plant is crucial for sellers to avoid the distribution loss caused by aging

supply facilities.

These empirical findings suggest an important policy implication regarding how to pro-
mote exports, particularly in developing countries. Since infrastructural instability in
developing countries is of significant concern for linking domestic firms with foreign buy-
ers, an intervention that stabilizes the infrastructure is an important area to be improved.
Moreover, even if the infrastructure is unstable, how to build the relationship with inter-
national buyers adopting relational sourcing strategies are potentially helpful for firms to
keep their exports. Identifying how the effect of the infrastructural instability through
trading practices influences welfare in developing countries could be avenues for future

research.
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Tables

Table 3.1: Descriptive Statistics: Sellers

D) 2 B @ () (©)
VARIABLES Observation Mean SD p25 p50 P75
Count} 191 8.037 15.16 1 2 7
Count?, 191 2.236 1.813 1 2 3
Count}, 191 1.168 0.643 1 1 1
Sharel, 191 0.739 0.325 0.493 0.976 1
Share? 191 0.950 0.189 1 1 1
Count?; 427 4.888 9238 1 2 4
Count?; 427 1.080 0.379 1 1 1

Note: Super- and sub-scripts are as follows: o corresponds to orders,
s to sellers, b to buyers, j to HS 4-digit product categories. County
is the number of z per y. For example, Count? is the number of
orders per seller. Share; is the share of z in y. For example, Sharej
the average seller’s share in buyer’s trade. The column under the
heading “Observation” reports the count of cells relevant to the level
of aggregation of the variable in the row.

Table 3.2: Descriptive Statistics: Buyers

0 OO 5 ©
VARIABLES Observation Mean SD p25 p50 p75
Count? 179 8.575 17.46 1 2 7
Count] 179 2.302  1.896 1 2 3
Countj 179 1.246 0.567 1 1 1
Sharei 179 0.732 0.335  0.472 0.976 1
Share; 179 0.932 0.175 1 1 1
Share, 179 0.00559 0.0131 0.000513 0.00124 0.00461

Note: Super- and sub-scripts are as follows: o corresponds to orders, s to sellers,
b to buyers, j to HS 4-digit product categories. County is the number of x per

T

y. For example, County is the number of orders per buyer. Sharey is the share
of z in y. For example, Share’ the average buyer’s share in seller’s trade. The
column under the heading “Observation” reports the count of cells relevant to
the level of aggregation of the variable in the row.
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Table 3.7: Buyers’ Concentration and Sourcing

Top 100 (1) (2) CIC)) (5) (6)
VARIABLES Observation Mean SD p25 p50 P75
In(Market Share) 100 -5.389 1.139 -6.350 -5.574 -4.652
In(Relational) 100 -1.174 0.932 -1.773 -0.924 -0.558
All Buyers (1) (2) (3) (4) (5) (6)
VARIABLES Observation Mean SD P25 p50 P75
In(Market Share) 179 -6.610 1.963 -7.575 -6.695 -5.379
In(Relational) 179 -0.732 0.888 -1.099 -0.588 0

The two panels of this table report summary statistics of the log of buyer’s
market share and the baseline metric of buyer’s sourcing following Cajal-
Grossi et al. (2020).
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Figures

Figure 3.1: Electric Power Consumption in Myanmar
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Figure 3.1 reports electric power consumption in Myanmar between 2000 and 2014. Its
unit is kilowatt-hour per capita. Electric power consumption measures the production
of power plants and combined heat and power plants less transmission, distribution, and
transformation losses and own use by heat and power plants.

Source: World Bank Open Data
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Figure 3.2: The Percentage of Population with Access to Electricity in Myanmar
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Figure 3.2 reports access to electricity in Myanmar between 2002 and 2018. Access to
electricity is measured by the percentage of population with access to electricity.

Source: World Bank, Sustainable Energy for All (SE4ALL) database from the SE4ALL
Global Tracking Framework led jointly by the World Bank, International Energy Agency,
and the Energy Sector Management Assistance Program.
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Figure 3.3: Number of Blackouts and Average Blackout Duration in Yangon

Number of Blackouts and Average Blackout Duration in Yangon (FY2015)
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Figure 3.3 reports the number of blackouts and the average blackout duration in Yangon
between April in 2015 and March in 2016. The unit of duration is the minute. The number
of blackouts is measured by how many times the blackouts occur in Yangon. The average
blackout duration is measured by how long on average it takes until recovery.

Source: Japan International Cooperation Agency (2018). Republic of the Union of Myan-
mar, Data Collection Survey on Urban Area Distribution Network Development: Final
Report.
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Figure 3.4: Myanmar Textiles and Clothing Exports to Five Major Countries between
2010 and 2018

Myanmar Textiles and Clothing Exports between 2010 and 2018
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Figure 3.4 shows the total textiles and clothing exports of Myanmar and the exports of

Myanmar to five major countries between 2010 and 2018. The five major countries are
Germany, Japan, South Korea, the UK and the USA.

Source: The World Integrated Trade Solution
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Figure 3.5: The Relationship between Market Share and Sourcing Strategy

Market Share and Sourcing Strategy (The top 100)
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log of the metric of buyers sourcing

Figure 3.5 shows the correlation between the market share and the sourcing strategy across
the top 100 international buyers in Myanmar. I measure the buyer’s sourcing strategy
following Cajal-Grossi et al. (2020). For the measure, I normalize the number of sellers
the buyer trades with, by the number of shipments the buyer receives in each product, to
construct a weighted average for each buyer across all products. This measure suggests
that buyers reliant on spot sourcing tend to spread out their shipments across multiple
suppliers, while relational buyers concentrate them on a set of core suppliers.
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Figure 3.6: Map of Administrative Districts in Yangon
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Figure 3.6 shows the map of administrative districts in Yangon by the Yangon City De-
velopment Committee (YCDC). Yangon Region is divided into four districts. The west-
ern district includes Ahlon, Bahan, Dagon, Hlaing, Kamayut, Kyauktada, Kyimyindaing,
Lanmadaw, Latha, Mayangon, Pabedan, Seikkan and Sanchaung. The eastern district
includes Thingangyun, Yankin,Dagon Seikkan, East Dagon East, Noth Dagon, South
Dagon, South Okkalapa, North Okkalapa, Thakayta, Dawbon, Tamway, Pazuntaung, Bo-
tahtaung and Mingala Taungnyunt. The southern district includes Thanlyin, Kyauktan,
Thongwa, Khayan, Twantay, Kawhmu, Kungyangon, Dala, Seikkyi/ Khanaungto, Coc-
ogyun and Tada. The northern district includes Insein, Mingaladon, Hmawby, Hlegu,
Taikkyi, Htantabin, Shwepyitha and Hlinethaya.
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Figure 3.7: Map of Substations and Transmission Lines in Yangon in 2017
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Figure 3.7 the map of 230kV and 66kV substations and 230kV and 66kV transmission

lines in Yangon in 2017.

Source: Japan International Cooperation Agency (2018). Republic of the Union of Myan-
mar, Data Collection Survey on Urban Area Distribution Network Development: Final

Report.

185



	The Value of Trademarks: Micro Evidence from Chinese Exports to Africa
	Introduction
	Empirical Settings
	Trademark Background
	Tire Industry in Africa
	Data Sources

	Empirical Findings
	Aggregate Analysis
	Overall Analysis
	Heterogeneous Extensive/Intensive Margin
	Quality Upgrading
	Parallel Trends and Placebo Test
	Law Enforcement
	Alternative Hypotheses

	Theoretical Background
	Closed Economy
	Open Economy

	Welfare Analysis
	Road Accident Analysis
	The Gains from Trade

	Conclusion

	Appendices
	Theoretical Appendix
	Proof of Propositoin 1
	Proof of Propositoin 2
	Proof of Proposition 3
	Proof of Proposition 4

	Empirical Appendix
	History of the Madrid Protocol member countries
	Summary Statistics at an Intensive Margin
	Empirical Findings: Quality Upgrading with a Different  and Using an Proxy for Quality

	An Alternative Hypothesis Testing
	An Alternative Hypothesis
	Testable Predictions


	Global Supply Chain and Corporate Environmental Responsibility
	Introduction
	Empirical Settings
	Economic Growth and Industrial Pollution in China
	Environmental Policy in the 9th-12th Five Year Plans
	Environmental Protection Tax
	Data Sources

	Empirical Findings
	Parallel Trends

	Conclusion

	Infrastructural Instability and Trade Practices: Evidence from Myanmar
	Introduction
	Empirical Settings
	Electricity in Myanmar
	Blackouts in Urban Areas
	The Myanmar's garment sector
	The Myanmar Garment Manufacturers Association

	Data and Empirical Findings
	Data Sources
	Empirical Findings

	Conclusion


