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Abstract

Using product-level data from 1997 to 2014, this paper examines the impact of patent

reforms on the microfoundations of developing countries’ export growth. In a difference-

in-difference setting, we compare exporter characteristics in IP-intensive sectors relative to

non-IP-intensive sectors. We find that high-IP exports expanded along the extensive (firm-

count) margin around the time of the reforms, but with the passage of time expansions along

the intensive (firm size) margin took on more importance. Changes in the exporting behaviour

of entrants were the key drivers, while incumbents were largely unaffected. Exporter entry

and exit rates in IP-intensive sectors rose after reforms, shifting the distribution of exporters

towards larger and more IP-intensive firms. Entrants’ first year survival rate was unaffected,

but the destination entry rate of survivors fell. The results are not driven by unobserved

cross-country heterogeneity and obtain with equal strength when we study export changes

around the time of reforms. The findings signify that patent reforms did influence local

productive and innovative capacity of developing countries.
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1 Introduction

The Agreement on Trade Related Aspects of Intellectual Property Rights (TRIPS), which came

into effect on 1 January 1995, is the first agreement to include intellectual property rights (IPRs)

provisions under the multilateral trading system. It sets down minimum standards of IPRs at

a level that major industrialized countries provide and stipulates effective enforcement.1 The

Agreement was designed to achieve universal standards of intellectual property (IP) laws, which

necessarily required countries in the developing world—where IP protection had been notoriously

weak or altogether absent—to strengthen their IPRs relatively more. Its acceptance is a compul-

sory requirement of WTO membership but depending on the level of economic development of

the country concerned, WTO members were given different transitional periods to comply with

the Agreement. As a result, several developing countries implemented substantial reforms of their

patent systems during the 1994-2005 period in order to establish the strong standards mandated

by the Agreement. These reforms expanded access to protection, broadened the types of inventions

that were patentable (such as medicines and biotech-related inventions), increased the duration

of protection, and in many cases, also reduced the scope for a loss of rights. Proponents of the

Agreement argued that national IP reforms will accelerate the transfer and dissemination of tech-

nology into the developing world and promote developing countries’ industrial and technological

development.

In this paper, we evaluate the impact of national patent reforms in 42 developing countries

on the characteristics and dynamics of these countries’ exports. We use product-level data from

1997 to 2014 about the basic characteristics of exporters, the degree of firm diversification and

market concentration, and the measures of exporter and destination dynamics. We find that

high-IP exports expand when patent reforms occur in developing countries. The expansion in

exports is primarily driven by a rise in the number of exporters (i.e., extensive margin) but over

time, expansions in the (mean and median) size of exporters (i.e., intensive margin) become more

important. This result is not driven by unobserved cross-country heterogeneity and obtains with

equal strength when we study changes in exports that occur around the time of patent reforms.

We further find that the effect of patent reforms on the unit price per exporter takes time to

appear: the unit prices do not change around the time of patent reform but grow more rapidly

after reforms. The results also add new insights into how patent reforms are manifested in exporter

behavior. Patent reforms are simultaneously creative and destructive: both exporter entry and

exit rates in high-IP sectors rise around the enactment of patent reform, and these effects persist

over time. However, exiting exporters tend to be of smaller size and have lower unit prices and so,

as new IP-dependent firms are displacing existing firms, the distribution of exporters shifts towards

1For example, trade disputes over IPRs can be pursued through the WTO dispute settlement system.
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larger and more IP-intensive firms. We further find that the observed effects of patent reforms on

exports are driven by changes in the exporting behaviour of entrants, while the exporting behaviour

of incumbents is largely unaffected. Patent reforms have no effect on the size of incumbents, their

total export value, destination entry and exit rates, or market diversification. Likewise, patent

reforms do not affect the first year survival rate of new entrants into export markets, but the

destination entry rate of surviving entrants and the shares of new destinations in their total export

value fall following patent reforms. We also find that exporter concentration in terms of the number

of exporters per destination rises around the time of the reform, but this increase is driven by large

destination markets and falls over time after reforms. Taken as a whole, our micro-level data and

treatment analysis allow us to uncover a number of rich exporter and destination market dynamics.

Our analysis exploits the fact that not all developing countries had undertaken major reforms

in their patent systems, and those that did enacted them in different periods. This enables us

to compare countries ‘treated’ to a reform to a control group of countries that were not treated

to a policy reform, and also study the changes in exporter behaviour that occur around the time

of patent reform. Moreover, our product-level data allows us to distinguish IP-intensive products

from non-IP-intensive products and use across sector variation in sensitivity to patent reforms to

account for impacts common to all sectors within a country.

Patent reforms can impact exporter behavior and dynamics through many channels. Three

major channels are international trade in goods and services, FDI through multinational enterprises

(MNEs), and the licensing of technology and intangible assets.2 Stronger IPRs promote developing

countries’ imports of new goods and technological inputs as well as intra-firm technology transfer

and arm’s length licensing, and the stock of knowledge available for local producers rises as a

result. As firms learn from the operations of MNEs and the local technology pools, they develop

new products and create platforms for exports (He and Maskus, 2012). Unintended spillovers of

technological information and know-how from MNEs, which happen alongside with intentional

technology transfer through market transactions, may also contribute to quality improvement

and reduction in the production costs of export goods (Javorcik, 2004b; Lopez 2008). Another

important channel is appropriability hazards and return to innovation. Stronger IPRs limit the risk

of technology misappropriation and product imitation by rivals. Lower appropriability hazards may

increase exporter survival and encourage incumbent firms to develop new product varieties destined

for export markets or upgrade the quality of existing export goods (Amiti and Khandelwal, 2013).

A final significant channel is the sunk cost of entry into export markets (Aw et al. 2011). With

substantial foreign-market entry costs, a firm must earn a large present value of the expected future

export profit stream in order to begin to export. To the extent that stronger IPRs increase the

2See the specific evidence in Maskus and Penubarti (1995), Smith (1999), Nunnenkamp and Spatz (2004), Co
(2004), Javorcik, 2004a; Branstetter et al. (2006); Ivus (2010) and (2015); Ivus et al. (2017).
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economic returns of exporting and reduce uncertainty about the future export profits, they impact

the market entry strategy for firms facing entry costs and also affect expected future probabilities

of exit.

There is already considerable empirical literature examining the impact of strengthening IPRs

in developing countries on technology transfer via exporting, foreign direct investment (FDI) or

licensing.3 This literature has focused on inward technology flows into IP-reforming countries and

ignored outward flows. The three exceptions are Branstetter et al. (2011), Briggs and Park (2014),

and Yang and Maskus (2018). Branstetter et al. (2011) studied patent reforms in 16 countries

(high and upper middle income economies) and focused on initial episodes of exports to the U.S.

market. The paper finds that the number of product classes in which countries export increased in

postreform years, which would be a consequence of new goods production by firms in the reforming

countries. Briggs and Park (2014) also analyzed the effect of patent protection on the outward

orientation of firms, but for the affiliates of U.S. multinational companies. More recently, Yang

and Maskus (2018) examined the impact of patent rights on the exports of high-R&D products.

The past literature’s focus on inward technology flows is not surprising, considering the limited

postreform data available, compounded by the delayed impacts on developing countries’ innovation,

product upgrading, and foreign market entry. More years of data since developing countries’ major

patent reforms allow us to study the short-run and long-run impacts on the capacity of developing

countries for exporting and their outward orientation.

Our paper contributes to the previous literature in that we explore the microfoundations of

developing countries’ export growth. Understanding these impacts is particularly important given

that the share of developing economies in world merchandise exports is large and growing.4 Similar

to Branstetter et al. (2011), Briggs and Park (2014), and Yang and Maskus (2018), we focus on

the outward orientation of patent-reforming countries but unlike these studies, we examine the

exporter behavior of local, indigenous firms and document export episodes at the firm, rather than

country, level. Also, Branstetter et al. (2011) used data for the 1982-1999 period, which are mainly

pre-TRIPS data, while we study the period of 1997-2014.

Our empirical strategy is a combination and an extension of the approaches adopted in the

literature. As such we owe much to previous work. We consider a difference-in-difference setting

that compares the export outcomes in the group of IP-intensive products relative to the control

group of non-IP-intensive products to evaluate the impact of patent reforms. Our classification of

the products into the two groups follows Delgado et al. (2013). Our approach of interacting product

IP-intensity with patent reforms is also akin to that of Yang and Maskus (2018), which adopts

3This literature is thoroughly reviewed in Maskus (2000) and Saggi (2016).
4Based on U.N. statistics, the share of developing economies in world merchandise exports grew from 24.1% in

1990 to 44.4% in 2017. See http://unctadstat.unctad.org
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a generalized factor-proportions framework where industry research intensity is interacted with

national PRs and the strength of national PRs is viewed as an exogenous institutional endowment

affecting countries’ comparative advantage in R&D intensive goods. Our approach is also similar

to that of Branstetter et al. (2006) in that we use interact the postreform dummy variable and

a time trend that measures the number of years that have passed since the reform year in order

to quantify the duration of effects after reform. In contrast to the previous work, we specify the

exponential model for the observed outcomes and estimate it using the non-linear Poisson pseudo-

maximum-likelihood (PPML) estimator proposed by Silva and Tenreyro (2006). We use this model

to identify the multiplicative treatment effect which can be given a causal interpretation under the

key assumption of a common time trend in a multiplicative form (Ciani and Fisher, 2018).

The rest of the paper proceeds as follows. Section 2 describes our methodology. In Section 3,

we describe our data on firm exporter behavior and dynamics, discuss our product classification,

and outline our patent reform and other country data. Section 4 presents our results on export

margins, exporter and destination dynamics, and the diversification and concentration of export

destinations. We discuss our results in Section 5 and conclude in Section 6.

2 Methodology

The unit of analysis are firms in country i which export a product j in sector s in year t. To test

the effect of patent reforms on the characteristics and dynamics of domestic exporting firms, we

examine export outcomes in the two groups of traded products: the treated group of products with

the highest IP intensity versus the control group of products with low IP intensity. The statistical

model for the observed outcomes is specified as follows:

Yijt = exp(α + β1Rit + β2Hj + γHjRit +X ′istδ)εijt, (1)

where the outcome Yijt is a measure of the basic characteristics of exporters, the degree of diver-

sification and concentration, or a measure of exporter and destination dynamics. We discuss our

outcomes in detail in the following section. The independent variable Rit is the postreform dummy

variable, which is equal to one if year t is in the postreform period in country i. Next, Hj is the

high-IP intensity dummy variable, equal to one if product j is in the treated group, and HjRit is

the product of Hj and Pit. The control for Hj allows the outcome to differ across the two product

groups in the absence of a patent reform, while the interaction term HjRit allows the impact of

patent reforms to differ across the two product groups. The vector Xist includes time-varying

exporting country controls (Xit), fixed effects for each year (αt) and country-by-sector (αis), and

time trends specific to each country (τit) and each sector (τst). Country controls are the log of real
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gross domestic product (GDP) per capita; the log of capital stock; human capital index; the index

of the degree of economic freedom in legal system and security of property rights; the index of the

degree of economic freedom to trade internationally; corruption perception index; the Chinn-Ito

index of financial openness; and two measures of financial credit controls, on inflows and outflows.

Last, α is the constant term and εijt is the error term which is mean independent of product group

and time, controlling for Xist: E[εijt|1, Rit, Hj, Xist] = 1.

We estimate the exponential model (1) using the non-linear Poisson pseudo-maximum-likelihood

(PPML) estimator proposed by Silva and Tenreyro (2006). We chose this empirical strategy, as

opposed to estimating the model in the log-linear form by ordinary least squares (OLS), for three

key reasons. First, our export data has a large occurrence of zero values. The export value variable,

for example, is equal to zero for 13,999 observations, which is 10.5% of the data. Second, some

outcomes (e.g., the number of exporters) are discrete counts. Third, PPML avoids the biases

caused by log-linearization in the presence of heteroscedasticity.

In the model (1), the exponentiated coefficient on the interaction term identifies the multiplica-

tive treatment effect on the average as a ratio of ratios (ROR):

exp(γ) =
Ratio for treated

Ratio for control
, where (2)

Ratio for treated =
E[Yijt|Hj = 1, Rit = 1, Xist]

E[Yijt|Hj = 1, Rit = 0, Xist]
; (3)

Ratio for control =
E[Yijt|Hj = 0, Rit = 1, Xist]

E[Yijt|Hj = 0, Rit = 0, Xist]
. (4)

Ratio for treated in (3) measures the multiplicative effect of a patent reform on the average outcome

in the treated group of high-IP products; and Ratio for control in (4) measures the multiplicative

effect of a patent reform on the average outcome in the control group of low-IP products. The

average outcome changes in the postreform years, compared to the pre-reform years, by a factor of

exp(β1) in the control group and a factor of exp(β1 +γ) in the treated group. The factor impact is

thus exp(γ) times greater in the treated group. The ROR estimate of exp(γ) can be given a causal

interpretation under the key assumption of a common time trend in a multiplicative form (Ciani

and Fisher, 2018). This assumption requires that in the absence of the reform, the outcome in the

treated group would have changed over time by the same factor as it did in the control group.

The treatment effect can also interpreted in terms of percentage, rather than factor, changes.

The percentage change in the outcome over time equals exp(β1) − 1 in the control group and

exp(β1 +γ)−1 in the treated group. If the assumption of a common time trend in a multiplicative

form holds, the percentage treatment effect of a patent reform equals exp(γ)− 1. In terms of the
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potential outcomes, the estimate of the treatment effect is given by:

exp(γ)− 1 =
E[Y1ijt|Hj = 1, Xist]− E[Y0ijt|Hj = 1, Xist]

E[Y0ijt|Hj = 1, Xist]
,

where Y1ijt is the potential outcome when treated (i.e., the outcome in country i had this country

implemented a patent reform, irrespective of whether it actually implemented a patent reform)

and Y0ijt is the potential outcome when not treated.

We further augment the model (1) and estimate the following specification:

Yijt = exp(α + β1Rit + β2Hj + γHjRit + β3RitTit + β4HjTit + ϕHjRitTit +X ′istδ)εijt, (5)

where Tit is the number of years that have passed since the reform year. This model allows the

strength of the multiplicative treatment effect to grow (or weaken) over time. Specifically, the

treatment effect depends on the number of years since reform as follows: ROR = exp(γ + ϕTit).

As such, exp(γ) measures the ROR estimate in levels and exp(ϕ) measures the average annual

factor change in the ROR estimate during the postreform period. To put it differently, exp(ϕ)− 1

measures the average annual percentage change in the ROR estimate during the postreform period.

3 Data Description

3.1 The Exporter Dynamics Database

Our data on firm exporter behavior and dynamics come from the Exporter Dynamics Database

(EDD), provided by the World Bank.5 The data were gathered primarily from government customs

administrations and are based on firm-level customs information from 70 countries for the period

between 1997 and 2014 (with gaps). The measures are calculated using all firms available, with

no restrictions on export values, and are available at different levels of aggregation.

Our analysis uses data at the exporting country-year-product level where products are classified

using the Harmonized System (HS) at 6-digit level. A specific HS 6-digit code represents the same

product in all countries in a given year and so, allows comparisons across countries. We use the

measures on the basic characteristics of exporters, the degree of diversification and concentration,

and exporter and destination dynamics. Our measures of basic characteristics are the number of

exporting firms, export value per exporting firm (mean and median), and unit price per exporting

firm. Depending on its status in a given year, each exporting firm is further classified as entrant,

5We use the second version of the EDD, which was released on October 20th, 2015. The data are available here:
http://microdata.worldbank.org/index.php/catalog/2545/study-description and are described in detail in
Cebeci et al. (2012) and Fernándes et al. (2016).
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exiter, survivor, or incumbent; and the measures of basic characteristics are provided for each

such firm class. Next, the measures of the degree of diversification and concentration include the

number of destinations per exporter (mean, median), the number of exporters per destination

(mean, median), Herfindahl-Hirschman index (HHI), and the share of top 1% or top 5% exporters

in total export value. Last, our measures of exporter dynamics are the rates of firm entry, exit, and

survival; and our measures of destination dynamics are the destination entry rates of incumbents

and survivors, the destination exit rate of incumbents, and the shares of new destinations in the

total export value (TEV) of incumbents and survivors. Table 1 lists our dependent variables and

their definitions, where necessary.

3.2 Product Classification

We examine the patterns of firm exporter behavior and dynamics in the group of IP-intensive

products (high-IP group) relative to the control group of non-IP-intensive products (low-IP group).

We rely on Delgado et al (2013) to classify the products into the two groups. The high-IP group

includes six (mutually exclusive) clusters of traded products with the highest IP intensity: analyti-

cal instruments; biopharmaceuticals; chemicals; ICT; medical devices; and production technology.

The low-IP group includes clusters of traded products with the lowest IP intensity, such as food

and live animals, crude materials, mineral fuels, animal and vegetable oils, good manufactured

from leather, textiles, metals, and other consumable and unprocessed or semi-processed products.

The grouping is based on a careful and conservative mapping and excludes any products with low

IP-intensity within high-IP clusters or products with high IP-intensity within low-IP clusters.

The definitions of the two product groups in Delgado et al (2013) are by SITC Rev.3 codes.

Thus, we first need to link HS 6-digit product codes in the EDD to SITC Rev.3 codes and then

isolate those HS6 codes that fall into each group.

The HS 6-digit codes in the EDD have been consolidated among four different revisions of HS

classifications (HS 1996, 2002, 2007, and 2012) to allow tracking of the product data over time.

The consolidation process, which is described in detail in Cebeci (2012), accounts for the revisions

in the HS codes across the classifications (e.g., converting two different codes into a single code or

splitting a code into several codes) and replaces the revised HS codes related to each other with a

single “consolidated” code for the entire period, thus creating a consistent HS classification over

time.6

To link HS 6-digit product codes in the EDD to SITC Rev.3 codes in Delgado et al (2013), we

6A list of consolidated codes and concordances is available at http://econ.worldbank.org/

exporter-dynamics-database. Fernándes et al. (2016) note that a similar process was used by Schott
and Pierce (2012) to concord 10-digit United States Harmonized System codes between 1989 and 2007 and by
Wagner and Zahler (2011) to homologate among 6-digit HS 1992, HS 1996, and HS 2002 classifications.
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use two correspondence tables. First is the United Nations Statistics Division concordance between

the SITC Rev. 3 codes and the HS 6-digit codes for each of the four revisions (HS 1996, 2002, 2007,

and 2012).7 In total, there are 20,680 HS 6-digit codes across the four revisions. Of these codes,

2,771 are in the high-IP group and 8,076 are in the low-IP group. Second is the EDD concordance

between the HS 6-digit consolidated codes and the HS 6-digit original codes, by the year of HS

classification. As many as 5,370 (out of 20,680) HS 6-digit codes have been consolidated. Group

assignment was ambiguous for 14 consolidated codes. Of these 14 codes, 8 HS codes corresponded

to SITC codes assigned to the low-IP group mixed with SITC codes unassigned to any group; 4 HS

codes corresponded to a mix of high-IP and unassigned SITC codes; and 2 HS codes corresponded

to a mix of high-IP and low-IP SITC codes. We re-assigned these codes manually to remove these

ambiguities. In the end, our sample contains 197,083 observations and includes 2,176 unique HS

6-digit (original and consolidated) codes, of which 507 codes are in the high-IP group and 1,669

codes are in the low-IP group.

To account for cross-country differences in export-sector characteristics as well as sector-specific

time trends, we follow Fernandes et al. (2012) and work with 16 broad sectors which are groups

of HS 2-digit products. Table 2 lists these sectors.8

3.3 Patent Reforms

To test the effect of patent reforms, we use a postreform dummy variable which equals one in a

postreform year t in country i. When selecting the year of major patent reform, we considered only

the most significant shifts in patent laws during the period from 1994 to 2005 and ignored minor

revisions to countries’ patent laws and practices.9 These were reforms that enabled technology

developers to acquire patent rights, enforce them, and avoid revocations or diminishing of patent

rights.

We have data on the year of major patent reform, or its absence in the period of 1994-2005,

for 42 developing countries in the EDD. Our sample of countries excludes high-income economies,

as defined by World Bank based on gross national income (GNI) per capita for the year 1995.

Table 3 lists the countries in our data, together with their patent reform years. It also provides

for each country the explanation of the most significant shifts in patent laws, focusing on the five

key measures of patent strength: coverage, membership in international patent treaties, provisions

against losses of protection, enforcement mechanisms, and duration of protection.

7The correspondence tables are available at https://unstats.un.org/unsd/trade/classifications/

correspondence-tables.asp.
8The EDD omits HS Chapter 27 (hydrocarbons such as oil, petroleum, natural gas, and coal), since these

exporter-level data are missing for Burkina Faso, Cameroon, Iran, Kuwait, and Yemen.
9This is comparable to a change of at least a half standard deviation in the Park (2008) index of patent rights

(PRs).
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Exporter behavior is unlikely to respond to a change in countries’ patent laws in that same year.

Firm adjustment is expected to take time. We allow for a four-year delay in response and define the

first year of the postreform period as the year of major patent reform plus four years. Accordingly,

if a country implemented a major patent reform in year t, then the postreform dummy variable

for this country equals one in year t+ 4 and all following years, and equals zero in all years prior

to t + 4. By choosing a four (rather than for example, three) year gap, we maximize the number

of countries with the EDD data in both pre- and postreform periods and still have a sufficiently

long series of postreform data to study changes in the treatment effect over time.

Export data are available in both pre- and postreform periods for 19 of 42 countries in our

sample when we choose the four-year gap.10 Panel A in Table 4 lists these countries. Panel B

further lists 15 countries which implemented patent reforms before the start of our sample period,

and Panel C lists 8 countries which either did not reform their patent laws during the 1994-2005

period or do not have at least four years of postreform data. Thus the postreform dummy variable

varies over time for the 19 countries in Panel A and is constant over time for the 23 countries in

Panels B and C.

To begin, we estimate the effect of patent reforms using the sample of 42 countries. In these

regressions, the coefficient on the postreform dummy variable is identified using both cross-country

and within-country over time variation in patent reforms. We then limit our analysis to the 19

countries with both pre- and postreform period data and study the changes in exporter behaviour

that occur around the time of patent reform. It is apparent from Panel A in Table 4 that across

these 19 countries, one has the year 1999 as the first year of the postreform period, one—the year

2003, 11—the year 2004, and the remaining six countries—the year 2009 as the first year of the

postreform period.

Table A1 in the Appendix describes the availability of export data for the 19 countries in more

detail. Column (1) shows that four countries have only one year of the pre-reform period data, and

as many as 15 countries having no more than 4 years of the pre-reform period data. Column (2)

further shows that 10 countries have at least 9 years of the postreform period data. The average

number of years is 3.4 in the pre-reform period and 7.5 in the postreform period. Table A2 further

reports the frequency counts of the EDD data by year for each of the two samples: 42 and 19

countries. It is apparent that the export data is primarily available in the period of 2002-2012.

These data limitations are important to keep in mind when studying the trends in exporting.

10This number falls to 17 if we instead choose the three-year gap, 10 with the two-year gap, and 5 with no lag.
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3.4 Data from Other Sources

We use a number of exporting country controls from different sources. GDP per capita (PPP) data

are from the World Bank, World Development Indicators (2010). The capital stock measure and

the human capital index (based on the average years of schooling from Barro and Lee, 2013) are

from Penn World Table version 9.0 (Feenstra et al., 2015). The index of the degree of economic

freedom (EFI) is from Gwartney et al., 2016. We utilize EFI in two areas: (i) legal system and

security of property rights and (ii) freedom to trade internationally. The index of corruption per-

ception is from Transparency International. We also use the Chinn-Ito index of financial openness

(Chinn and Ito, 2006). This index measures a country’s degree of capital account openness, based

on the binary variables that codify the tabulation of restrictions on cross-border financial transac-

tions reported in the IMF’s Annual Report on Exchange Arrangements and Exchange Restrictions

(AREAER). Our measures of financial credit controls on inflows and outflows are from Fernádez

et al. (2015).

Table 5 provides summary statistics of variables used in the analysis for the two samples of

countries (42 and 19) over the entire period of 1997-2014. The sample of 42 countries, for example,

includes 133,741 observations. The number of exporters variable, for example, has no missing

values. But the export value per exporter has 44,417 missing values over the sample period, with

corresponding values of the number of exporters variable equal to one in 68% of cases. These data

are entered as missing to protect the confidentiality of the firm whose identifying information must

not be revealed.

4 Results

4.1 Export margins

Table 6a shows the results of estimating the model (1) for the full sample of 42 countries. The

dependent variables are: total export value in columns (1)-(2), the number of exporters in columns

(3)-(4), export value per exporter in columns (5)-(7), and unit price per exporter in columns (8)-

(10). For the last two variables, we work with means in columns (5)-(6) and (8)-(9) and medians

in columns (7) and (10). The sample utilized here excludes all observations with the number of

exporters equal one, for which the corresponding values of exports and unit price are missing.

In column (1), the coefficient β1 on the postreform dummy variable Rit is negative (-0.406)

and highly statistically significant, while the coefficient γ on the interaction term HjRit is positive

(0.452) and marginally statistically significant. The precision of the estimate γ rises in column

(2), where we also control for the country-specific and year-specific time trends. The results of

this statistically more demanding specification imply that in the postreform years, relative to the
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pre-reform years, total export value changes by a factor of e−0.424 = 0.65 in the control group of

low-IP products and a factor of e0.835−0.424 = 1.51 in the treated group of high-IP products. In

other words, low-IP exports is 35% lower while high-IP exports is 51% higher in the postreform

years, as compared to the pre-reform years. The ROR estimate of the treatment effect (which

is identified using both cross-country and within-country over time variation in patent reforms)

equals e0.835 = 2.30. It implies that the effect of patent reform on total export value in the high-IP

product group is 2.3 times higher than that in the low-IP product group.

The results in columns (3)-(4) further show that total export value of high-IP products expands

in the postreform years along the extensive margin (i.e., the number of exporters rises). In column

(4), the coefficient on Rit is negative (-0.276) while the coefficient on HjRit is positive (0.467); and

both coefficients are statistically significant at the 5% level. As such, the factor impact of patent

reform on the number of exporters equals e−0.276 = 0.76 in the low-IP group and e0.467−0.276 = 1.21

in the high-IP group. In other words, the number of low-IP exporters falls in the postreform years

(relative to the pre-reform years) by 24% while the number of high-IP exporters rises by 21%.

The ROR estimate of the treatment effect on the exporter base equals e0.467 = 1.6. The data also

do not provide evidence that total export value of high-IP products expands along the intensive

margin, or that the observed expansion in high-IP exports is driven by an increase in the unit price

per exporter. The estimate of γ is not statistically different from zero at the 10% level in columns

(6)-(10), suggesting that patent reforms do not affect the average or median exporter size and the

unit price per exporter.

Next in Table 6b, we re-examine the above four outcomes (i.e., total export value, the number

of exporters, export value per exporter, and unit price per exporter) for the sample of 19 countries

with both pre-reform and postreform export data and evaluate the factor change in each outcome

that occurs around the time of patent reform. Here, we estimate the model (1), followed by the

model (5). Table 6b shows the results which for the model (1), are strikingly similar (qualitatively

and quantitatively) to those in Table 6a. This similarity strengthens the credibly of our findings

as it shows that our results are not driven by a particular sample of countries or variation used to

identify the effects. From column (1), the ROR estimate of the treatment effect on total export

value equals e0.706 = 2.03.

The results from the model (5), where the strength of the treatment effect is allowed to change

over time, deepen out understanding of the effects. It is apparent from column (4) that high-IP

exports expands around the time of patent reform on the extensive margin, with the ROR estimate

for the number of exporters equal to e0.494 = 1.64. While the multiplicative treatment effect on the

number of exporters exceeds one, it does not grow after reforms. By contrast, the multiplicative

treatment effect on the (mean or median) exporter size is indistinguishable from one around the

time of patent reform, but it grows with the number of years since reform. From column (6), the
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ROR estimate of the effect on the mean exporter size grows by a factor of 1.20 per year on average

(since e0.185 = 1.20) in the postreform period. That is, the percentage treatment effect of patent

reform on the average exporter size is indistinguishable from zero four years after reform (i.e., when

Tit = 0) but equals 20% five years after reform (i.e., when Tit = 1), 44% six years after reform (i.e.,

when Tit = 2), etc. Importantly, this positive growth is not driven by some very large exporters,

since the effect on the median exporter size is even more pronounced: the estimate of ϕ is positive

and larger in magnitude in column (8). Taken together, these results imply that the observed

expansion in exports in the first years of the postreform period is primarily driven by expansions

in the number of exporters but in later years, expansions in the average size of exporters become

more important. The combined effect of these changes is a large (level) treatment effect of patent

reforms on total export value which tends to persist over time. One reason the expansion in the

number of exporters contributes relatively more to total exports is that entrants into exporting

tend to be larger firms. We probe into this explanation below.

Further from columns (10) and (12), the ROR estimate for the unit price per exporter is not

statistically different from one around the time of patent reform, but it rises by 18% per year for

the mean unit price and 23% per year for the median unit price in the postreform period. These

results thus clarify our earlier finding of zero price effect and show that the effect of patent reforms

on unit prices takes time to become apparent.

In what follows, we work with the sample of 19 countries. In Table 7, we consider different

exporter types. In Panel A, we redo our previous analysis of export margins but now use the data

on all exporters, without omitting observations with the number of exporters equal one, as we did

in Table 6b. The number of observations in columns (3)-(4) rises as a result, and the coefficient γ

on the interaction term HjRit is now more precisely estimated. The sample and thus the results

in the other columns remain the same.

A firm that exports in year t is either a new entrant in that year (if it did not export in year

t−1) or an incumbent exporter (if it also exported in year t−1). We limit our analysis to entrants

and incumbents in Panels B and C respectively. The comparison of the results reveals that the

observed expansion in exports along the extensive margin around the time of patent reforms, as

well as the observed expansion in exports along the intensive margin over time following reforms,

are largely driven by changes in the entrants’ behaviour. From column (3) in Panel B, the ROR

estimate of the treatment effect on the number of entrants equals e0.493 = 1.64. The multiplicative

treatment effect on the median entrant size also exceeds one and it grows more rapidly after reforms,

which follows from column (8). From column (6), the treatment effect on the mean entrant size

is indistinguishable from one but again, grows more rapidly after reforms. The effect on the unit

price per entrant also does not change around the time of patent reforms but grows over time after

reforms, as columns (10) and (12) show.
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At the same time, the exporting behaviour of incumbents is largely unaffected. The coefficient

γ is not statistically different from zero at the 5% level in all but columns (3) and (11). The

estimates in columns (3) and (11) imply that the treatment effect on the number of incumbents

and their unit price equals e0.587 = 1.8 and e0.604 = 1.83 respectively. Once we allow the treatment

effect to change over time, we find that the coefficient ϕ is negative and statistically significant at

the 5% level in column (12). The estimate of -0.175 implies that the effect on the unit price falls

by 16% per year in the postreform period. Patent reforms appear to have no effect on the size of

incumbents or their total export value.

Next, Panel D considers surviving entrants, i.e., firms which enter into exporting in year t and

continue exporting in year t + 1. It is apparent that the coefficient on the term HjRit is positive

(1.574 and 0.563) and statistically significant in columns (1) and (3), but the coefficient on the

term HjRitTit is negative (-1.183) and highly statistically significant in column (2). At the same

time, the coefficient γ and ϕ are not statistically different from zero in the other columns. These

results imply that the total export value of survivors in the high-IP product group expands around

the time of patent reforms along the extensive margin but this positive effect rapidly falls after

reforms, which could be because survivors achieved incumbent status. Furthermore, the size of

survivors and their unit prices do not appear to change following patent reforms.

Finally, Panel E considers exiters, i.e., firms which export in year t−1 but do not export in year

t. We see a positive and highly statistically significant coefficient on the term HjRit in columns (1),

(3) and (4), implying that the number of exiters and their total export value rise around patent

reforms. At the same time in columns (6), (8), and (10), the coefficient on HjRit is not statistically

significant while the coefficient on HjRitTit is negative and statistically significant at the 5% level.

These results suggest that the size of exiters and their unit prices do not change around the time of

patent reforms but fall over time in the postreform period. With that, the positive effect on total

export value also rapidly falls after reforms, as implied by the negative (-0.687) and statistically

significant coefficient on the term HjRitTit in column (2).

4.2 Exporter and destination dynamics

Tables 8 and 9 consider the effect of patent reforms on exporter and destination dynamics. Table

8 focuses on exporter entry rate in columns (1)-(2), exit rate in columns (3)-(4), and the entrant

first year survival rate in columns (5)-(6). We find that exporter churning rises around the time of

patent reform. In column (2), the coefficient on HjRit is positive (0.063) and highly statistically

significant, while the coefficient on Rit is not statistically different from zero. These estimates

imply that exporter entry rate (given by the share of entrants in the total number of exporters in

a given year) changes by a factor of e0.063 = 1.07 (or rises by 7%) in the high-IP product group
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after patent reform and does not change in the control group of low-IP products. The coefficient

on HjRitTit is positive (0.008) but only marginally significant and so, the effect is unchanged over

time. We also observe similar effects on exporter exit rate, which is given by the ratio of exiters

in a given year relative to the total number of exporters in a previous year. From column (4), the

exit rate of high-IP firms changes by a factor of e0.083 = 1.09 (or rises by 9%) after patent reform

and does not change over time. The results in columns (5)-(6) further suggest that patent reforms

have no effect on the share of entrants that survive in the first year.

Next, Table 9 shows the destination dynamics results. In Panel A, we focus on the three

measures of destination dynamics for incumbents: the destination entry rate in columns (1)-(4),

the shares of new destinations in total export value in columns (5)-(8), and the destination exit

rate in columns (9)-(12). For each measure, we use the data on means in the first two columns

and medians in the last two columns. We find no evidence that patent reforms affect incumbents’

destination dynamics: the coefficients on HjRit and HjRitTit are not statistically different from

zero in any columns. In Panel B, we study survivors’ destination dynamics. The coefficient on

HjRit is negative although not statistically different from zero at the 5% level in columns (1)-(7);

and the coefficient on HjRitTit is negative and statistically significant in all columns. These results

imply that the destination entry rate of surviving entrants, as well as the shares of new destinations

in their total export value, decline following patent reforms. This finding could explain the negative

long-run effect of patent reforms on survivors’ total export value, which follows from the estimates

in Table 7 (Panel D).

4.3 Diversification and concentration

Last in Table 10, we evaluate the effect of patent reforms on exporter diversification and concentra-

tion. In Panel A, the (mean and median) number of destinations per exporter is in columns (1)-(4)

and the (mean and median) number of exporters per destination is in columns (5)-(8). The results

show that the coefficients on the terms HjRit and HjRitTit are not statistically significant at the

5% level in columns (1)-(4). Thus the market diversification of exporters (in terms of the number

of destinations) does not change in the high-IP product group, relative to the low-IP group, when

patent reforms occur. Nonetheless from column (6), exporter concentration in terms of the mean

number of exporters per destination rises around the time of the reform. The ROR estimate of

this effect equals 1.1 and since the factor impact in the low-IP group is indistinguishable from one,

it implies that the mean number of exporters per destination in the high-IP group rises by 10%

around the time of patent reform. However, this result is sensitive to the measure used: when

we instead work with medians in columns (7)-(8), we find that the coefficient on HjRit is not

statistically different from zero. Having said that, the long-run effects on the number of exporters
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per destination are negative, whether we work with means or medians: the ROR estimate falls by

2% per year for the mean number and by 1.5% per year for the median number.

Panel B further considers the HHI in columns (1)-(2) and the share of top 1% or top 5%

exporters in total export value in columns (3)-(6). The ROR estimate of the effect on the HHI is

indistinguishable from one but grows by 1.8% per year on average after reforms, suggesting that

the export market concentration rises as more years pass since the reform year. At the same time,

exporter concentration at the top of firm-size distribution does not change after patent reforms.

5 Discussion of results

In summary, we find that total value of high-IP exports expands when patent reforms occur in

developing countries. Exports expand along the extensive (firm-count) margin around the time of

patent reforms but over time, expansion along the intensive (the mean and median exporter size)

margin makes a more important contribution to within-country high-IP export growth.

When we classify exporters by their status in a given year, we find that the observed effects of

patent reforms on exports are driven by changes in the exporting behaviour of entrants, while the

exporting behaviour of incumbents is largely unaffected. Patent reforms have no effect on the size

of incumbents or their total export value. Thus result is consistent with the idea that patents are

not the only factor determining innovative and exporting capacity. Prior to reforms, incumbents

may already have possessed the advantages to engage in product development and export products

or had such advantages that could compensate for lack of strong patent protection. Upon reform,

therefore, the entrants who did not possess prior compensating advantages would find the reforms

to facilitate their exporting capacities, because the reforms provided them with the minimum

institutional security to engage in the global market.

The results further show that patent reforms do not affect the size of surviving entrants. While

the total export value of survivors in the high-IP product group expands around the time of patent

reforms along the extensive margin, this positive effect rapidly falls over time. The average value

per exiter also does not change around the time of patent reforms, but it falls over time and with

that, the positive effect on the exiters’ total export value rapidly falls after reforms. The observed

long-run decline in the total export value of surviving entrants and exiters could be due to firms

switching to alternative modes of market entry, such as FDI.11

We further find that the effect of patent reforms on the unit price per exporter takes time to

become apparent: the unit prices do not change around the time of patent reform but grow more

rapidly after reforms. This finding is important since patent reforms in developing countries have

11According to UNCTAD, some of the African countries in our sample (e.g., Burkina Faso and Senegal) have
experienced increases in outward FDI (as a percentage of GDP) over the 2009 - 2011 period.
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been largely opposed on the grounds that they would increase the prices of patented goods, which

would increase the rents accruing to inventors but also limit local access to new knowledge and

technologies. Importantly, the long-run price effect depends critically on the status of exporting

firm: the unit price per entrant grows while the unit prices per incumbent falls over time after

reforms. The positive effect on entrants’ unit prices could reflect quality upgrading of their export

goods, while the negative effect on incumbents’ unit prices could be due to increased market

competition.

Patent reforms in developing countries also increase exporter churning. Exporter entry rates

in the high-IP sectors rise around the time of patent reform and this effect tend to persist over

time. This finding could be a result of limited appropriability hazards and lower uncertainty about

the future export profits associated with stronger domestic PRs. The observed increase in entry

rates in the high-IP sectors is accompanied by a similar increase in exit rates: exit rates rise by

9% around the time of patent reform and also tend to persist over time. Thus, patent reforms are

simultaneously creative and destructive. However in contrast to entering exporters, those exiting

tend to be of smaller size and have lower unit prices. These finding suggests that as new IP-

dependent firms are displacing existing firms, the distribution of exporters shifts towards larger

and more IP-intensive firms following patent reforms.

At the same time, patent reforms do not affect the destination entry and exit rates of incumbent

exporters or their share of new destinations in total export value. Likewise, patent reforms do not

affect the first year survival rate of new entrants into export markets. These results suggest that

maintaining a long term establishment in a market requires more than patent protection. Patents

may provide a nudge for product development and exporting, but long term survival is found in a

firm’s own competence and strategies, not in a state’s policy. In addition, incumbent firms earning

‘monopoly’ profits may have less incentive to seek additional profit or replace existing products with

superior ones (Kamien and Schwartz, 1982). Nonetheless, we find that the destination entry rate of

surviving entrants and the shares of new destinations in their total export value fall following patent

reforms. One possible explanation is that surviving exporters’ behaviour is influenced primarily

by the IP and competitive environment in the destination markets. Also, long and broad patent

rights may militate against innovation and productivity growth if they lead to reduced market

competitiveness and rivalry (Aghion and Griffith, 2005).

Reforms appear to have no effect on exporter market diversification, in terms of the number of

destinations. Such diversification may be the result of preferential trading arrangements or trade

policies in the destination markets—beyond what internal patent reforms can provide. Also rather

than pursuing the market diversification strategy (i.e., selling in as many markets as possible), firms

can pursue the concentration strategy (i.e., selling intensively in some specific or large markets)

in order to recoup their innovation investments. Our results suggest the latter. We find that
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exporter concentration in terms of the mean number of exporters per destination rises around the

time of the reform, while the median number of exporters per destination is unaffected. Thus the

observed increase in the mean number of high-IP exporters per destination could be driven by

large destinations, which are served by a large number of exporters. Nonetheless, the effect on the

number of exporters per destination (mean or median) falls over time after reforms. The analysis

of the HHI further reveals that export market concentration rises as more years pass since the

reform year, although exporter concentration at the top of firm-size distribution does not change.

6 Conclusion

As noted in the TRIO Conference theme, globalization is both costly and beneficial, but the

world free trading system makes global technological innovation possible. This possibility for

technological innovation arises within an institutional framework in which firms are provided with

the appropriate incentives for innovation and adequate protection for their innovation investments.

To that end, the TRIPS Agreement aimed to ensure that measures and procedures to enforce IPRs

did not act as barriers to legitimate trade. To enact the strong standards of IP laws mandated by

the Agreement, a wide range of developing economies under the auspices of the WTO instituted

and undertook substantial reforms in their patent systems during the 1994-2005 period.

This paper examines one key aspect of the debate about the likely consequences of strengthening

IPRs protection in the developing world: the impact of patent reforms on the outward orientation

of developing countries and the microfoundations of their export growth. The purported goal of

patent reforms was to promote developing countries’ industrial and technological development.

However, the evidence to date is scant, as the literature focused on inward technology flows into

IP-reforming countries, via importing, inward FDI, or licensing.

Using product-level data from 1997 to 2014, this paper evaluated the impact of national patent

reforms in developing countries on a variety of indicators of exporter characteristics and behavior,

including the total value of firm exports, the number and size of exporters, the unit price per

exporter, and several measures of exporter and destination dynamics, such as on entry, exit,

survival, and incumbency. It adopted a difference-in-difference setting, exploiting the fact that not

all developing countries had undertaken major reforms in their patent systems, and those that did

executed them in different periods, and also comparing the outcomes in the group of IP-intensive

products relative to the control group of non-IP-intensive products.

The results show that patent reforms in developing countries had real, positive effects on the

exporting capacity of firms, controlling for other influences. High-IP exports expanded along the

extensive (firm-count) margin around the time of the reforms but over time, expansions along

the intensive (firm size) margin became more important. The unit prices per exporter also rose
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over time following reforms. Exporter churning (i.e., entry and exit rates) increased, shifting the

distribution of exporters towards larger and more IP-intensive firms. The exporting behaviour

of entrants was impacted most, while incumbents’ behaviour and characteristics were largely un-

affected. Exporter concentration in large destination markets also increased around the time of

patent reforms. To sum it up, these results signify that patent reforms did influence the local

productive and innovative capacity of developing country firms, as manifested in their export

performance.

Further research using detailed product-level data could deepen our understanding of the effects

of patent reforms on product quality (Henn et al., 2015; Fan, et al., 2015) as well as other measures

of developing countries’ outward orientation, such as outward FDI and licensing. Possible exten-

sions to this work include study of how the impacts of patent reforms interact with the strength

of IPRs in destination markets or differ across selected IP-intensive sectors.
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Appendix

Table A1: pre-reform and Postrefrom Number of Years
Number of years Number of countries

in the EDD pre-reform postreform
1 4 0
2 7 1
3 1 2
4 3 3
5 0 1
6 1 1
7 1 1
9 1 3
10 1 3
11 0 3
15 0 1

Table A2: EDD Year Coverage
Year Frequency

42 country sample 19 country sample
1997 1 1
1998 2 2
1999 3 3
2000 7 5
2001 11 7
2002 19 13
2003 23 16
2004 23 16
2005 28 18
2006 31 17
2007 34 17
2008 36 18
2009 35 18
2010 33 18
2011 30 15
2012 30 14
2013 13 7
2014 6 3

365 208
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Table 1: Dependent variables and definitions

Definitions of firm types
Exportert: any firm that exports in year t
Entrantt: a firm that does not export in year t− 1 but exports in year t
Exitert: a firm that exports in year t− 1 but does not export in year t
Incumbentt: a firm that exports in both years t− 1 and t
Survivort: a firm that does not export in year t− 1 but exports in both years t and t + 1.

Basic characteristics of firms
Number (N) of Exporters, Entrants, Exiters, Survivors, Incumbents
Export Value (EV, ths USD) per Exporter, Entrant, Exiter, Survivor, Incumbent (mean, median)
Total Export Value (TEV, bn USD)= N of Exporters ∗ Mean EV per Exporter
TEV of Entrants = N of Entrants ∗ Mean EV per Entrant
TEV of Exiters = N of Exiters ∗ Mean EV per Exiter
TEV of Survivors = N of Survivors ∗ Mean EV per Survivor
TEV of Incumbents = N of Incumbents ∗ Mean EV per Incumbent
Unit Price (TEV/Quantity) per Exporter, Entrant, Exiter, Survivor, Incumbent (mean, median)

Diversification and concentration
Number of Destinations per Exporter (mean, median)
Number of Exporters per Destination (mean, median)
Herfindahl-Hirschman Index
Share of top 1% Exporters in TEV
Share of top 5% Exporters in TEV

Exporter dynamics
Firm Entry Ratet = N of Entrantst/ N of Exporterst
Firm Exit Ratet = N of Exiterst/ N of Exporterst−1

First-year Entrants’ Survival Ratet = N of Survivorst/ N of Entrantst

Destination dynamics

Destination Entry Rate of Incumbentst = N of destinations not exported in t−1 but exported in t by Incumbentt
N of all destinations exported by Incumbentt in t

Destination Entry Rate of Survivorst =
N of destinations not exported in t−1 but exported in t by Survivort−1

N of all destinations exported by Survivort−1 in t

Destination Exit Rate of Incumbentst = N of destinations exported by Incumbentt in t−1 but not in t
N of all destinations exported by Incumbentt in t−1

Share of New Destinations in TEV of Incumbentst = EV of Incumbentt from destinations not exported in t−1 but exported in t
TEV of Incumbentt in t

Share of New Destinations in TEV of Survivorst = EV of Survivort−1 from destinations not exported in t−1 but exported in t
TEV of Survivort−1 in t
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Table 2: Sector definitions

Groups of HS 2-digit codes HS section description
0105 Live Animals and Animal Products
0615 Vegetable Products (including Animal and Vegetable Fats)
1624 Foodstuff (Beverages, Spirits, Vinegar, Tobacco, etc.)
2526 Mineral Products (except hydrocarbons)
2838 Chemicals and Parachemical Products
3940 Plastics and Articles Thereof
4446, 4749, 94 Wood and Articles Thereof (including Paper & Articles, Furniture)
5059, 41 Textiles (Including Raw Skins and Leather)
6063, 6467, 4243 Apparel (Including Footwear, Headgear, Art. of Feathers, Fur, Leather Products)
6870 Glass, Ceramics and Articles of Stone, Cement, etc.
71 Precious Metals (Pearls, Jewelry, Coin, Precious Stones, etc.)
7283 Base Metal and Articles Thereof
84, 9192 Mechanical Machinery (including Clocks and Music Instruments)
85, 90 Electrical Machinery (including Optical, Medical, Photographic Instruments)
8689 Transportation Vehicles
93 Arms and Ammunitions
Notes: Source: Fernándes et al. (2012).
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Table 3: Patent reforms

Country Reform Year Patentability of Enforcement Membership Other
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Bangladesh 1995 x x x
Bolivia 1994 x x x x
Botswana 2000 x x x x
Bulgaria 2000 x x x x
Burkina Faso 2005 x x x
Chile 1994 x x
Colombia 1995 x x x
Costa Rica 2000 x x x x x x
Dominican Rep 2000 x x x
Ecuador 2000 x x x x
El Salvador 1996 x x x
Gabon 2005 x
Guatemala 2005 x x x x x x
Ivory Cst. 2000 x x
Jordan 2000 x x x
Kenya 1995 x
Malawi 2000 x
Mali 2005 x x x
Mauritius 2005 x x
Mexico 1995 x x x x x x x
Morocco 2000 x x x x x
Nicaragua 2000 x x x x x
Niger 2005 x x
Pakistan 2000 x x
Paraguay 2000 x x x
Peru 1995 x x
Romania 1996 x x x x x x
Senegal 2005 x x
South Africa 1996 x x x
Sri Lanka 2000 x
Swaziland 2000 x x
Tanzania 2000 x x
Thailand 1995 x x x
Uganda 2000 x x x
Uruguay 1999 x x x x
Zambia 2005 x x x
Notes: Six countries (Burma, Cambodia, Ethiopia, Iran, Madagascar, and Rwanda) implemented no patent reforms in the

1994-2005 period.
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Table 4: postreform dummy variable
Country The first year of the EDD period

postreform period

Panel A: postreform dummy = 0 or 1
Botswana 2004 2003-2013
Bulgaria 2004 2001-2006
Burkina Faso 2009 2005-2012
Costa Rica 2004 1998-2012
Dominican Rp 2004 2002-2014
Ecuador 2004 2002-2014
Guatemala 2009 2005-2013
Jordan 2004 2003-2012
Mauritius 2009 2002-2012
Morocco 2004 2002-2013
Nicaragua 2004 2002-2014
Niger 2009 2008-2010
Pakistan 2004 2002-2010
Peru 1999 1997-2013
Senegal 2009 2000-2012
Tanzania 2004 2003-2012
Uganda 2004 2000-2010
Uruguay 2003 2001-2012
Zambia 2009 1999-2011

Panel B: postreform dummy = 1 in all years
Bangladesh 1999 2005-2014
Bolivia 1998 2006-2012
Chile 1998 2003-2012
Colombia 1999 2007-2013
El Salvador 2000 2002-2009
Ivory Cst. 2004 2009-2012
Kenya 1999 2006-2014
Malawi 2004 2006-2012
Mexico 1999 2000-2012
Paraguay 2004 2007-2012
Romania 2000 2005-2011
South Africa 2000 2001-2012
Sri Lanka 2004 2013-2013
Swaziland 2004 2012-2012
Thailand 1999 2012-2014

Panel C: postreform dummy = 0 in all years
Burma no 2011-2013
Cambodia no 2000-2009
Ethiopia no 2008-2012
Gabon 2009 2002-2008
Iran no 2006-2010
Madagascar no 2007-2012
Mali 2009 2005-2008
Rwanda no 2001-2012
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Table 5: Summary statistics
Variables 42 Countries 19 Countries

Obs. Mean St. Dev. Obs. Mean St. Dev.
Number of:
Exporters 133741 18.616 86.635 73724 10.728 40.485
Entrants 113374 10.347 43.483 65526 6.210 22.580
Exiters 97847 11.370 43.975 54974 6.698 22.073
Survivors 79863 3.126 15.037 48254 2.102 8.992
Incumbents 113374 7.383 42.637 65526 4.308 19.049
Total Export Value:
Exporters 103323 12.112 183.254 54687 5.732 67.921
Entrants 94859 0.739 10.846 53268 0.422 6.458
Exiters 79614 0.721 10.027 43062 0.471 10.267
Survivors 77478 0.523 9.762 46629 0.294 5.591
Incumbents 106645 8.617 153.568 61368 4.313 61.864
Export value (mean) per:
Exporter 103323 0.455 8.233 54687 0.317 4.658
Entrant 94859 0.058 1.109 53268 0.039 0.420
Exiter 79614 0.056 1.563 43062 0.045 0.635
Survivor 77478 0.093 2.458 46629 0.056 0.823
Incumbent 106645 0.633 11.373 61368 0.431 6.919
Export value (median) per:
Exporter 103323 0.148 5.102 54687 0.099 2.660
Entrant 94859 0.028 0.738 53268 0.020 0.339
Exiter 79614 0.030 1.442 43062 0.024 0.471
Survivor 77478 0.063 1.757 46629 0.039 0.761
Incumbent 106645 0.336 8.122 61368 0.250 5.439
Unit price (mean) per:
Exporter 68297 213.545 4355.852 34660 70.428 1011.272
Entrant 53715 198.895 4721.492 29157 85.765 1619.546
Exiter 53377 158.832 3693.885 28937 75.167 1411.461
Survivor 28013 143.372 2971.485 15129 56.691 439.897
Incumbent 44371 185.141 6366.992 23257 63.412 1007.293
Unit price (median) per:
Exporter 68297 83.203 3480.083 34660 40.516 915.87
Entrant 53715 98.944 4386.61 29157 51.890 1145.074
Exiter 53377 55.827 964.779 28937 42.060 887.841
Survivor 28013 99.054 2602.362 15129 44.127 390.987
Incumbent 44371 96.044 1999.527 23257 47.966 982.591
Diversification and Concentration:
Number of Destinations per Exporter (mean) 89324 1.475 0.865 45585 1.431 0.852
Number of Destinations per Exporter (median) 89324 1.146 0.634 45585 1.164 0.678
Number of Exporters per Destination (mean) 89324 2.577 3.667 45585 2.257 2.466
Number of Exporters per Destination (median) 89324 1.634 2.396 45585 1.582 1.635
Herfindahl-Hirschman Index 89324 0.506 0.281 45585 0.537 0.276
Share of Top 1% Exporters 4912 0.332 0.203 1301 0.274 0.174
Share of Top 5% Exporters 21929 0.541 0.219 7810 0.493 0.205
Exporter dynamics:
Firm Entry Rate 99375 0.668 0.320 56424 0.683 0.332
Firm Exit Rate 97847 0.656 0.322 54974 0.664 0.336
Entrant 1st Year Survival Rate 72502 0.230 0.288 43443 0.226 0.299
Destination dynamics:
Destination Entry Rate of Incumbents (mean) 66172 0.233 0.261 34472 0.230 0.273
Destination Entry Rate of Incumbents (median) 66172 0.175 0.288 34472 0.183 0.296
Destination Entry Rate of Survivors (mean) 40935 0.250 0.305 21633 0.247 0.316
Destination Entry Rate of Survivors (median) 40935 0.203 0.332 21633 0.212 0.338
Destination Exit Rate of Incumbents (mean) 66172 0.232 0.260 34472 0.228 0.273
Destination Exit Rate of Incumbents (median) 66172 0.172 0.287 34472 0.180 0.296
Share of New Destinations in TEV of Incumbents (mean) 66172 0.194 0.262 34472 0.191 0.273
Share of New Destinations in TEV of Incumbents (median) 66172 0.131 0.281 34472 0.140 0.290
Share of New Destinations in TEV of Survivors (mean) 40935 0.227 0.307 21633 0.224 0.318
Share of New Destinations in TEV of Survivors (median) 40935 0.177 0.330 21633 0.185 0.337
Independent variables:
High IP (dummy) 133741 0.197 0.398 73724 0.196 0.397
postreform (dummy) 133741 0.761 0.426 73724 0.691 0.462
GDP per capita (in logs) 133741 8.842 0.813 73724 8.809 0.700
Capital stock (in logs) 133741 12.789 1.399 73724 12.321 0.952
Human capital index 133741 2.258 0.468 73724 2.235 0.478
EFI trade freedom 133741 7.140 1.183 73724 7.138 1.068
EFI property rights 133741 4.297 1.666 73724 4.239 1.533
Corruption perception index 132723 14.125 17.792 73567 13.512 18.153
Chinn-Ito index 133741 0.668 1.524 73724 1.054 1.567
Fin. cred. controls on inflows 115608 0.445 0.497 63449 0.295 0.456
Fin. cred. controls on outflows 115608 0.483 0.500 63449 0.414 0.493
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Table 8: Exporter dynamics
Dependent Variables: Exporter Entry Rate Exporter Exit Rate Entrant Surv. Rate

(1) (2) (3) (4) (5) (6)
Postreform*high IP 0.054*** 0.063*** 0.070*** 0.083*** 0.049 -0.052

[0.014] [0.021] [0.018] [0.024] [0.084] [0.128]
Postreform*high IP*Years since r. 0.008* 0.007 -0.067*

[0.004] [0.005] [0.040]
Postreform (dummy) -0.013 -0.018 -0.033 -0.040 -0.054 -0.017

[0.034] [0.034] [0.028] [0.026] [0.058] [0.053]
Postreform*Years since reform -0.017 -0.025 0.068

[0.015] [0.022] [0.045]
High IP (dummy) 0.041 0.017 0.048* 0.033 -0.171** -0.013

[0.025] [0.027] [0.027] [0.032] [0.085] [0.125]
High IP*Years since reform -0.004 -0.006 0.053

[0.009] [0.008] [0.042]
Observations 48,468 48,468 47,050 47,050 37,864 37,864
R-squared 0.154 0.154 0.125 0.125 0.072 0.072
Notes: PPML estimator. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1. Robust standard errors in parentheses are
clustered at the country level. All regressions include year fixed effects, country-by-sector fixed effects,
country-specific time trends, and sector-specific time trends, and the same controls as in Table 6b.
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