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Secondary Pharmaceutical Patenting: A Global Perspective

1. Introduction

Taking out multiple patents on different aspects of a drug in order to cordon off competitors is
standard practice in pharmaceuticals. In addition to primary patents, firms commonly attempt to
acquire secondary patents on alternative forms of molecules, different formulations, dosages, and
compositions, and new uses. Devising patenting strategies to extend periods of protection is an
essential aspect of “life cycle management” in the pharmaceutical industry (Burdon and Sloper
2003; Howard 2007; European Commission 2009; Sternitzke 2010; Ellery and Hansen 2012;
Kapczynski et al. 2012). This paper discusses policy challenges raised by secondary patenting,
provides comparative data on secondary patent grant rates, and evaluates the effectiveness of
restrictions on secondary patents in developing countries.

While firms increasingly attempt to obtain secondary patents, policymakers have grown
concerned about their effects, since they can extend periods of exclusivity beyond the dates in
which protection would otherwise lapse if the only protection came from the primary patent on
the molecule. Some have argued that patents on alternative molecular forms, formulations, or
uses are of lower “quality” than primary patents too, in that they are less likely to be novel or
manifest inventive step (Correa 2007; Kesselheim 2007; Eisenberg 2008). And as with more
general debates over patent quality (Jaffe and Lerner 2004; de Rassenfosse et al 2016; GAO
2016), there are concerns that patent offices worldwide may erroneously grant secondary
applications that don’t warrant patentability, but once granted restrict competition.

Secondary patents are a particular source of concern in developing countries, where
pharmaceutical patenting is new. The World Trade Organization’s (WTO) 1995 Agreement on
Trade-Related Aspects of Intellectual Property Rights (TRIPS) required developing countries to
change their patent laws to be more like those in developed countries. Prior to TRIPS few
developing countries allowed pharmaceutical products to be patented. Doing so is now
obligatory for nearly all WTO members.'

While TRIPS universalizes pharmaceutical patenting, some developing countries have exploited
flexibilities built into the agreement to try to limit the grant of secondary patents. Three
prominent examples of countries doing so are India, Brazil, and Argentina. Fearing the effects
that secondary patents might have on pharmaceutical markets and access to medicines, and
worried by the difficulties of circumventing or removing patents once granted, each of these
countries introduced provisions to restrict secondary patenting.

These countries’ approaches toward secondary patents have been championed by academics,
civil society groups and non-governmental organizations, and cited as models to be emulated
(Reichman 2009; Kapczynski 2013; South Centre 2011; UNAIDS 2011). They have also been
criticized by the pharmaceutical industry as unfair limitations on their abilities to obtain patents

! Thirty-four WTO members classified as “Least Developed Countries” are exempted from this
obligation until 2033. Before TRIPS many developing countries allowed for process patents in
pharmaceuticals, but not product patents.



(PhRMA 2016).” Though there are policy concerns, and some data that many secondary patents
are issued in developing countries (Abud et al 2015 ,Correa et al 2011), there is little evidence on
the share of secondary applications granted and the effectiveness of countries’ specific
restrictions.

This paper evaluates the effects of measures to limit secondary patents in India, Brazil, and
Argentina on patent office outcomes in these countries. We do so in three ways. First, we
compare differences between primary and secondary patent grant rates in these countries to
differences in three patent offices (the U.S., EPO, and Japan) that do not have measures toward
secondary patents. If the developing country policies are functioning effectively, we should
observe differences across countries in the differential grant rates between primary and
secondary patents. Second, we compare grant rates for secondary patents in developing countries
for “twins,” the same applications filed in different jurisdictions. Exploiting the twins nature of
international patent applications is increasingly common for developed countries (Jensen et al
2006; Hopkins et al 2007; Lemley and Sampat 2012; Webster et al 2014; de Rassenfosse et al
2016; Christie et al 2016), but few analyses have done so for developing countries (Sampat and
Amin 2013; Sampat and Shadlen 2015a). Third, since grant rates may be a blunt indicator of
policy effectiveness, we provide data on the details of patent prosecution for secondary patent
applications filed in the developing countries. This allows us to examine the role that the specific
policies are having, in relation to other influences on secondary patenting grant rates. These final
analyses build on and extend recent work in the U.S. that uses prosecution history data to get
“inside the black box” of patent examination, to provide insights on the functioning of patent
systems, beyond what can be learned from grant rates alone (Drahos 2010; Lemley and Sampat
2012; Carley et al 2015; Frakes and Wasserman forthcoming).

We find that developing countries’ measures to restrict secondary patents are having less impact
than one might expect from the considerable attention (positive and negative) they attract.
Neither India nor Brazil exhibit lower grant rates for secondary patents than for primary patents,
which is a differential that we would expect to observe if these countries’ measures were having
their intended impact. These results are robust across the overall sample, and the sets of twin
applications. Though we do observe this differential in Argentina, detailed analyses of
prosecution suggest that in none of these three countries are specific policies toward secondary
patents the principal determinant of grant rates. In investigating this, we find suggestive evidence
that long patent office backlogs in the developing countries give applicants time to learn about
the importance and quality of their applications, leading them to abandon applications deemed
not worth pursuing.

In the following section we provide a general overview of the challenges posed by secondary
patents globally, discuss why secondary patenting is a particularly salient policy issue in
developing countries where pharmaceutical patents are new, and describe the policies that India,
Brazil, and Argentina have enacted to limit the grant of such patents. In Section 3 we discuss the
data sources we use to provide comparative evidence on secondary patent grant rates and to

2 One of the controversial aspects of the proposed Trans-Pacific Partnership had been the
prohibition on national restrictions on some forms of secondary patents.
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assess the roles played by the developing countries’ restrictions. In Section 4 we present our
empirical results, examining cross-national grant rates, grant rates for “twin” applications, and
detailed analyses of secondary patent prosecution. Section 5 discusses these results. Section 6
synthesizes the main findings of the paper, addresses the limitations of the study, and points to
avenues for future research.

2. Secondary Patents and Public Policy

Secondary patents can restrict competition, deny consumers the benefit of generic entry, and thus
allow for supra-competitive prices. While this is true of all patents, the grant of secondary
patents draws particular criticism from those who believe they represent less research investment
than novel molecules, and thus do not warrant patent protection (Correa 2007; Correa 2014).
Related to this, because applications for secondary patents are typically filed after applications
for primary patents, and patents last twenty years from the date of application, secondary patents,
if granted, can potentially extend periods of market exclusivity. Pharmaceutical firms use
secondary patents to retain exclusive rights to valuable, revenue-generating drugs for as long as
possible, a strategy that has been attributed to the high costs of research and development, the
low success rate in creating products that work in the lab and clinic and can gain regulatory
approval, and the fact that significant portions of available patent periods will ordinarily have
lapsed before successful products ever get on the market (European Commission 2009). While in
industry the use of secondary patents to extend periods of market exclusivity is referred to as
“life cycle management” (e.g. Burdon and Sloper 2003, Ellery and Hansen 2012), critics use the
more pejorative term “evergreening” (Rathod 2010; Correa 2014).

Even in the absence of specific policies targeting secondary patents, legal scholars believe that
conventional patent standards, that an invention must be novel and demonstrate inventive step (in
the USA, be “non-obvious”) ought to make secondary patent applications more difficult to obtain
(Eisenberg 2008). But there is also concern that resource-constrained patent offices commonly
grant low “quality” patents (Jaffe and Lerner 2004), i.e. patents that do not satisfy conventional
patent standards and that, with more rigorous scrutiny, would have been rejected. Some have
argued that the U.S. patent system is particularly permissive, on account of the incentives facing
examiners to grant patents and its unique continuation practice that can reward applicants who
are persistent (Lemley and Moore 2004; Amin and Kesselheim 2012), though the US is not alone
in being criticized in this regard (Moir 2013). The perception that the lax application of
traditional patent standards can contribute to excessive granting of low-quality secondary patents
in developing countries is widespread too (Drahos 2008; Drahos 2010; Correa 2007; Correa
2014; Reichman 2009, Lofgren and Williams 2013).

One way to address the problems that may be created by the granting of secondary patents is to
invalidate them via litigation, as is common in the U.S. and many developed countries (Hemphill
and Sampat 2011). In developing countries, however, smaller markets and greater resource and
information asymmetries between patent holders and potential challengers make this a less
attractive solution (Sampat and Shadlen 2015a). Rather than relying on litigation to invalidate
low-quality secondary patents after they have been issued, countries implementing new patent
laws under TRIPS have been encouraged to introduce measures to address secondary patents at
the point of examination. Such measures try to limit the grant of secondary patents in the first
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place, reflecting a belief that, in the language of Drahos (2008), prevention is better than
treatment.’ Although secondary patents in pharmaceuticals (and other fields) may be more
vulnerable to rejection or invalidation under traditional patentability standards (e.g. novelty and
inventive step) as noted above, this approach reflects a concern that ordinary examination
practices are not enough, and additional restrictions specifically targeting secondary patents are
needed.

The three most prominent attempts to limit secondary patents at the point of examination are in
India, Brazil, and Argentina. India took full advantage of the transitional provisions in TRIPS,
which allowed countries to wait until 2005 to begin granting pharmaceutical patents.
Accordingly, India began accepting applications in 1995, when TRIPS formally came into effect,
though these were held waiting in a “mailbox” until 2005. In the final amendments to its new
TRIPS-compliant patent law in early 2005, as the country began to examine pharmaceutical
patent applications, India introduced Section 3(d), a provision that was explicitly designed to
minimize the grant of secondary patents (Basheer and Reddy 2008; Kapcyznksi 2009).
According to Section 3(d), new forms of known substances are not eligible for protection unless
the applicant can demonstrate increased “efficacy.”™

Brazil introduced pharmaceutical patents in 1997, and in 2001 the new patent law was reformed
to condition the grant of drug patents not only on the approval of the Brazilian patent office
(INPI), but also on the “prior consent” of the Ministry of Health’s surveillance agency
(ANVISA). When the system was put in place there was confusion about how exactly the health
agency would carry out its new task. ANVISA subsequently decided to use its authority to try to
limit the grant of secondary patents. The health agency created its own intellectual property
division, and developed its own examination guidelines, more restrictive than INPI’s,
specifically targeting secondary patents (Basso 2006; Silva 2008; Shadlen 2011; Correa 2014).

Under the arrangements that were in place until 2012, the examination process began at the
patent office. When INPI determined that the patent should not be granted, then the application
was rejected and the process ended. However, when INPI determined that the patent should be

> Another reason why secondary patenting has particular salience in developing countries relates
to the timing of TRIPS implementation. Because of the transition provisions in TRIPS, countries
were not required to grant patents with priority dates (first global filing date) before 1995. This
means that for many drugs that were launched in the 1990s and 2000s, primary patents are not
eligible, despite the global spread of pharmaceutical patenting, and the only patent protection
available in developing countries would be via secondary patents (Sampat and Shadlen 2015b).
This transitional feature heightened the stakes of policy choices about secondary patents.

4 Section 3(d) was a surprise to most observers, including the pharmaceutical industry. It has
since been the source of much controversy. The provision was (unsuccessfully) challenged in the
Indian Supreme Court by Novartis, following the Indian Patent Office’s rejection of a secondary
patent on a cancer drug “Gleevec” (imatinib mesylate). The Novartis case galvanized opposition
to 3(d) from the transnational pharmaceutical industry, and also vigorous defense of the
provision from civil society organizations, health activists, and international organizations.
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granted, the application was passed to ANVISA for the health agency’s examination team to
make its own judgment. If ANVISA issued its consent, INPI then granted the patent; if ANVISA
withheld its consent, INPI was prohibited from granting the patent (notwithstanding its original
favorable evaluation). The Prior Consent system was revised in 2012, reversing the order of
operation, but the core feature of Brazil’s system — pharmaceutical patents need to be approved
by both the INPI and ANVISA to be granted — remains in place.’

In Argentina, pharmaceutical products became patentable in 2000. In 2002, the patent office
issued new examination guidelines that barred patents on one type of secondary patent, those
claiming second medical uses. Then, in 2012, the patent office issued new and significantly more
restrictive guidelines that instruct examiners to reject most forms of secondary pharmaceutical
patents. Argentina’s approach toward secondary patents differs from that of India and Brazil in
terms of coverage. For most of the period in our analysis, the prohibition on second medical uses
is the sole measure designed to limit secondary patents. The more restrictive guidelines are only
in place for applications examined as of May 2012.

As discussed above, these provisions have received considerable attention, but little research has
been conducted on their effects. Berndt and Cockburn (2014), for example, assume that Section
3(d) is restricting patent grants in India but their research design does not allow them to not
provide direct evidence on this. Basso (2006), Shadlen (2011) and Barbosa (2013) analyze the
conflict between INPI’s and ANVISA’s approaches to secondary patents in Brazil, but without
systematically assessing the effects of the dual examination arrangements on patent grant
outcomes. Other academics have expressed concerns that patent examiners in developing
countries, tied into global examination networks, working under severe resource constraints, and
facing pressures to clear the large inflow of applications, may not effectively enforce laws and
guidelines and there may be significant gaps between laws on the books and patent prosecution
in practice (Kapycynski 2009; Drahos 2010). Yet there is little direct evidence of this either.
Drahos (2010) shows how the transnational integration of patent offices generates a common
“Interpretive examination culture,” but the analysis does not provide data on convergence in
terms of patent office outcomes.

A previous study examining Indian and Brazilian patent applications on about 150 drugs
launched between 1996 and 2004 with at least one U.S. patent, found these provisions were
rarely used (Sampat and Shadlen 2015a). However, that work focused on a small number of
applications with various special characteristics (including that they tended to be older
applications, and they were associated with “successful” drugs already on the market that had
U.S. patents). Moreover, that study was only able to ensure similarity of applications for a small
number of cases, making comparing grant rates on secondary patents difficult. Most importantly,
by focusing only on India and Brazil there was no baseline against which to assess grant rates for
secondary patents. Nor do we know much about the Argentinean approach. One earlier study has
examined secondary patenting in Argentina (Correa et al, 2011), but because this paper focuses

s Under the new workflow, pharmaceutical patent applications are first sent to ANVISA: if
ANVISA rejects, the examination process is to end there; if ANVISA approves, the application
is then examined by INPI.



only on granted patents it cannot provide insight into how the patent office’s approach to
secondary applications functions.

In this paper we use a novel dataset of international patent applications, code each application as
primary or secondary, and identify outcomes in each of the developing countries, and, as a basis
for comparison, in three developed country patent offices. In addition to providing descriptive
results on cross-national grant rates for secondary patents, we examine the effectiveness of the
restrictions in Argentina, Brazil, and India in several different ways. The following section
describes the dataset and research strategy.

3. Data

PCT applications and coding

The majority of global pharmaceutical patent applications are filed through the Patent
Cooperation Treaty (PCT), which allows single applications to be deposited in multiple
jurisdictions after undergoing preliminary analysis by an International Searching Authority. Our
analysis focuses on grant rates for “national phase” applications in each country — the U.S.,
Europe, * Japan, Brazil, and India — that emanate from PCT applications. In the case of the one
non-PCT member, Argentina, we use the Argentinian equivalents of “national phase” filings.’

Using the World Intellectual Property Organization’s Patent Statistics database, we identified all
PCT applications filed between 2000 and 2002 that had at least one International Patent
Classification of A61K or C0O7D, the main classes associated with drugs. From these, we focused
on applications that were filed (either as original filings or as national phase filings through the
PCT) at the US, European and Japanese patent offices. Applying these criteria left 15,815
applications. We focused on the years 2000 to 2002, to allow a long window to observe
outcomes. (Otherwise, many applications would remain pending, especially in the developing
countries with large patent office backlogs.) Another benefit of focusing on this time period is
that the Indian and Brazil national phase applications from PCT applications filed during these
years would have been submitted before Section 3(d) was introduced or ANVISA’s secondary
patent restrictions were fully implemented, and before the most restrictive Argentinian guidelines
were enacted, limiting the effect of selective filing on our results.

Since our research involved working with individual applications, to keep the analyses
manageable we further restricted the set to those filed between January and July. Patent
classifications are known to be noisy. Scanning this set revealed it contained many applications
that were not actually for pharmaceuticals; we consulted the Thomson Reuters “Chemical Patent

¢ Because of a shared European patent office, the EPO, we refer to “Europe” as if it were a
country.

" In the Appendix we describe the steps taken to map PCT applications to their national versions,
and our approach for determining the outcome of each national application.
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Index” (CPI) code for each application and used these codes to narrow to true pharmaceuticals,
resulting in a final set of 5,193 applications.’

In some of our analyses, we will examine matched “twin” applications, i.e. the same PCT
applications that have national phase entries in each of the PCT countries (and equivalent
national applications in the non-PCT country, Argentina). While the specific claims filed in
individual jurisdictions vary slightly, by and large these applications are substantively similar, if
not always “identical” twins.

For our analyses we will need to know which of the PCT applications (and by extension, the
national phase filings that result) include primary claims or only secondary claims. We had a
pharmaceutical patent attorney code each of the applications, using a coding guide adapted from
Hemphill and Sampat (2011). The Appendix includes the first pages of the coding guide. About
8 percent of the applications contained only process claims. We dropped these, since our focus is
on product patenting. Of the remaining 4,765 applications, roughly 38 percent were coded as
including a novel active ingredient claim and thus were classified as “primary,” and 62 percent
had no novel active ingredient claims and were classified as “secondary.”

National outcomes

We collected information on whether each PCT application was filed and granted in each
country. For the 5 PCT members, we collected information on any national phase applications
filed in these patent offices via the PCT. Since Argentina is not a member of the PCT, there we
focus on any national applications that are equivalents of the PCT applications. For expositional
convenience, though with a slight abuse of terminology, we refer to all of these, including those
filed in Argentina, as “national phase” applications. We determined whether each of the national
phase applications was granted in each country, as of 2015. In cases where a given PCT spawned
more than one application (including, for example, through “continuation” and “divisional”
applications) we determined whether any of the applications were granted.’

For the three developing countries we recorded outcomes beyond overall grant rates, to
distinguish between applications that were rejected, abandoned or withdrawn, and those still
pending. In India and Brazil, we also collected detailed information on prosecution histories,
including, for those that were not granted, the specific reasons for non-grant (India) and role of
ANVISA in the process (Brazil). In Argentina we examined the fate of use patents and
distinguished between those applications reviewed before and after the patent office’s new

8 The CPI codes are based on expert coding of the applications. Each application can have many
CPI codes. We restricted the set of patent applications to those with at least one “B”
(Pharmaceutical) coding, dropping 826 applications. Among the remaining applications, we also
determined which were likely biotechnology-related (those coded as BO4-E, F, G or D05-H). We
also dropped these applications (about a third of the total) since our focus here is on small
molecule drugs where secondary patents are more prevalent and regarded as potentially
important impediments to competition among multiple suppliers.

% These “child” applications contain subject matter from previously-filed “parent” applications.
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examination guidelines came into effect. This additional information helps us better understand
the role of the countries’ approaches toward secondary patents in determining outcomes for the
national phase applications.

It is important to emphasize what this sample excludes. In focusing on national phase
applications, we are not including the underlying priority applications on which the PCT was
based. This is not an issue for developing countries, since almost all applications are filed there
based on the PCT, but for the US, EPO, and Japan only applications filed via the PCT are in our
sample."

Application importance

In addition to any laws or policies regarding secondary patents, applicants’ levels of effort in
pursuing patent protection also may influence national outcomes. This varies with the
importance of the invention, based on information at the time of filing and information that
accumulates over time.

One measure of importance is family size: the number of countries in which an application is
filed, based on data from to the Derwent World Patents Index (DWPI). Family size is a
commonly used measure of invention importance, based on the expectation firms will file their
more important inventions more broadly (Lanjouw et al 1998).

Given long patent office backlogs and slower prosecution in developing countries (Schultz and
Madigan 2016), most applications may not be examined until well after they were filed and even
granted in many developed countries, we can also look at a measure of importance further into
the lifecycle, whether the patent was granted in the U.S., and, if so, if it was renewed. For
national phase applications filed and granted at the USPTO, we also collected information from
the USPTO on they were renewed (as of October 2015) or allowed to lapse (USPTO, 2015).This
allows us to distinguish, among the applications in our sample that were filed at the USPTO,
between those never granted, those granted but allowed to lapse (reflecting diminished
importance and effort over time), and those granted and maintained (reflecting the greatest
degree of importance and effort).

Table 1 provides basic descriptive data for the full sample. Of the 4,765 PCT applications, 62
percent are secondary. Recall that our sample is based on PCT applications with original
(priority) or national phase filings in the U.S., EPO, and Japan. About two thirds of the PCTs had
national phase applications in the U.S., over 90 percent in Japan, and nearly all in Europe. The
share with national phase applications is much lower in the developing countries (24 percent in
India, 35 percent in Brazil, and 20 percent in Argentina). On average the applications in our set

10 Tn practice, almost all PCT applications filed at the EPO "go national" in the EPO through the
PCT. This is because applications from member countries that are filed at the EPO automatically
receive new "Euro-PCT" application numbers. About a quarter of PCT applications filed through
the US go national in the US via the PCT (typically these are based on provisional priority
applications in the U.S. that are then abandoned), and the analogous figure is 55 percent for
Japan.



were filed in nine countries. And for the 3,184 PCT with US national applications, 29 percent
were granted and renewed to date.
—Table 1 —

4. Secondary Pharmaceutical Patenting

We use these data in four ways. First, we consider how secondary patent grant rates vary across
countries, conditional on filing and by the two measures of invention importance. Doing so
provides us with a baseline for understanding these countries’ grant rates, and a point of
departure for our subsequent focus on the effectiveness of specific instruments to restrict
secondary patents. Second, we examine cross-country differentials between grant rates for
primary vs. secondary patents. If national restrictions on secondary patents are functioning
effectively, we should see a larger “difference in differences” between primary and secondary
grant rates in countries with such restrictions than in countries without. Third, we examine the
fate of the same applications filed in different countries. This analysis of “twins” allows us to
control for applicants’ propensity to file different applications in different countries, and thus
make sure that the results we observe reflect differences in how countries treat secondary
applications rather than the characteristics of the applications filed nationally. Fourth, we provide
detailed analyses of secondary patent prosecution outcomes in the three developing countries,
extending our focus beyond grant rates. Doing so provides a complementary “bottom up” lens on
the specific roles played by these countries’ measures to restrict secondary patents.

Cross-national Comparisons of Grant rates

Of the 2,964 secondary applications, 971 had national phase filings in Brazil through the PCT,
641 in India, 2,047 in the US, 2,956 in the EPO, and 2,735 in Japan, and 444 had equivalents
filed in Argentina. Figure 1(a) shows grant rates for secondary applications in each country,
conditional on filing. We count a PCT application as “granted” in a country if any national phase
application (including continuations or divisionals) is granted. The U.S. grants about half of the
secondary applications, roughly the same as in Europe. Surprisingly in view of the controversy
surrounding Indian restrictions on secondary patenting, India is the median country in terms of
granting secondary patents; Japan has a much lower grant rate than India. The lowest grant rates
are in Argentina and Brazil.

— Figure 1 —

Grant rates are the result of several factors, including the types of applications filed in a country,
patent laws and guidelines, how laws and guidelines are enforced, and patent office processing
speed. We will consider the role these factors may have in explaining overall trends in more
detail below. For now, a simpler explanation for differences may be that applicants try harder on
some applications than others. To examine whether the differences across countries reflect only
applicant effort, we examined how grant rates vary across the family size distribution.

Figure 2 shows that grant rates increase with family size in all countries. However, the gradient
is notably less steep in the South American countries. If we focus on the top decile of the family
size distribution (applications filed in 25 or more countries), several things stand out. The EPO
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has the highest grant rate for these important applications (90 percent), followed by the US
(granting 81 percent). India is still the median, though the grant rate at the top of the distribution
is nearly 60 percent (compared to the 42 percent that we saw above, for all Indian applications).
Even at the top of the distribution, only 15 percent of secondary applications filed in Argentina,
and 8 percent filed in Brazil, were granted.

— Figure 2 —

Family size is a measure of application importance at the time the application is filed. A
complementary measure is U.S. maintenance status, which can shine a light on importance as
applicants obtain additional information after original filing decisions are made. Applications
that are granted in the U.S. and maintained there are likely to be ones that drug companies most
care about, for these applications are likely to be associated with drugs that have passed product
development and perhaps even market entry tests. Figure 3 shows grant rate in the five other
countries based on U.S. maintenance status.

Again we see sharp gradients, with applications granted in the U.S. and maintained having much
higher grant rates in other countries than applications that are not granted, or granted and allowed
to lapse. As with the family size, the basic rank ordering of countries by grant rate of secondary
applications is similar at the top of the distribution to what we saw in Figure 1. Effort appears to
matter in Argentina and Brazil, as elsewhere, but even for these applications that are granted and
maintained in the U.S., grant rates in the two South American countries are low.

— Figure 3 —

The data presented so far suggest that secondary patents are easiest to obtain in the U.S. and
Europe and hardest in Argentina and Brazil, with India and Japan in between, and that in all
countries more important inventions, by either measure of importance, fare better. However, the
fact that differences across countries in grant rates for secondary patents persist, even for the
most important inventions, calls for further explanation.

Understanding the Differences in Developing Countries

Differences in national grant rates, overall and conditioned on importance, may not necessarily
tell us about the permissiveness of each country towards secondary applications, or, for the
countries with restrictions, their effectiveness. There are other reasons that grant rates may vary,
including the speed by which applications are examined and other attributes of national patent
offices, and the efforts that applicants make (on account of the economic importance of
particular markets, for example, or new information obtained about a drug’s promise).

One way to account for country-specific factors that affect outcomes is to compare differences in
secondary grant rates to differences in primary grant rates. Even if we saw differential grant rates
by type of application, it would be important to compare these to differential grant rates in
countries without specific restrictions on secondary patents, since secondary patents may be
more vulnerable to rejection anyhow (through novelty and inventive step), even absent specific
policies targeting them. That is, it is useful to look at the difference in differences: comparing the
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difference between secondary and primary grant rates between countries that do and do not have
specific restrictions. Comparing Figures 1(a) and 1(b) allows us to do this. Here we see that
neither India nor Brazil has a lower secondary grant rate than a primary grant rate, an
observation that is not what we would expect if restrictions targeting secondary patents were
effective. By contrast in Argentina there is a 7 percentage point differential, which is greater than
that in two of the developed country patent offices (EPO and JPO) but much smaller than that in
the U.S."

Beyond differences in national characteristics of patent systems, which the comparison to
primary patents aims to account for, another issue that may bias cross-country comparisons is
that not all the PCT applications are filed in all countries. As a result, the outcomes may be
reflecting as much about characteristics of the applications filed in each country as the countries’
examination practices. To provide better comparability, Figures 1(c) and 1(d) show analogous
data for “twin” applications where the same PCT is filed in all six countries. For secondary
twins, in 1(c) we see the same patterns: grant rates are highest in the EPO and US and lowest in
Argentina and Brazil, with India and Japan in the middle. What about the difference in
differences? Among this set of twins, primary applications fare better than secondary
applications in each of the developed countries, with the largest differential in the U.S.

More strikingly, in two of the three countries which have explicit restrictions on secondary
patents, there is little evidence that secondary applications fare worse than primary applications
do: in India the difference is much smaller than in the developed countries, while in Brazil the
primary and secondary grant rates are identical. In Argentina, however, the grant rate for
secondary patents remains much lower than that of primaries in this twins sample too, suggesting
its policies towards secondary patent applications may be achieving their objectives.

This twins analysis focuses on the smaller number of applications that went national in all PCT
countries using the PCT and had an equivalent Argentinian filing. This may also introduce bias,
since for applications originating from the U.S. in particular, firms often do not use the PCT to
go national, and as result the set of twins in Figures 1(c) and 1(d) does not include many of the
US-origin applications (see Table 1 and related discussion).”

To eliminate this bias, we can consider only twins filed via PCT in the three developing
countries, regardless of how they went national in the developed countries. In India and Brazil
almost all applications filed by multinationals go national via PCT, and in Argentina as national
equivalents filed after the main application is filed globally. We identified 501 twin applications
that were filed in each of these countries. Figure 1(e) and 1(f) show outcomes. Argentina and
Brazil have low grant rates for both types of patents, with India considerably higher, and among
the three countries only Argentina shows a sharp difference between primary and secondary
grant rates. As in all of the analyses above, neither Brazil nor India seem to discriminate much

' We find similar results in a regression framework, as reported in the Appendix.

12 This is not an issue in the difference-in-difference analyses over the whole sample reported
immediately above.
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between primary and secondary patent applications, suggesting their policies may be having little
direct effect.

Limiting the sample to twins filed in all six jurisdictions, or the broader set filed in each of the
three developing countries, facilitates cross-country comparison. But there is a trade-off: the
applications filed in multiple countries are a select set, so results from this set may be less
generalizable.'* While this would be a problem if we saw conflicting results, the main results are
robust to whether we look at all applications (the most general set, with the largest sample size)
and the two sets of twin applications (the most comparable applications, but a select set, with
smaller sample sizes). In neither India nor Brazil is there evidence that policies regarding
secondary patent matter much (based on raw differences, or differences-in-differences when
comparing to other countries without these policies). In Argentina, however, there is evidence
more suggestive of effectiveness.

Detailed Analyses of Secondary Patent Prosecution

Grant rates on secondary patents may be problematic as indicators of the effectiveness of
developing country policies. They are driven by other features of national patent systems and
based on different sets of national filings. We tried to account for these issues using the
difference-in-difference and twins approaches, respectively. A different “bottom up” way to
assess the effects of the three developing countries’ approaches to secondary patents is to
examine the details of patent prosecution. This approach has the advantage of allowing us to see
exactly what roles the policy provisions may have had in the prosecution of the applications, and
to better understand other influences on national grant rates for secondary patents.

We determined whether applications filed in these three countries were granted, pending,
rejected, or abandoned or withdrawn by the applicant. For the rejected Indian applications we
determined the grounds cited by the patent office. In particular, we noted whether the specific
provision targeting secondary patents, Section 3(d), was cited by examiners, and if so whether it
was cited alone or along with other substantive grounds for rejection. For the Brazilian filings, in
addition to outcomes at the patent office, we collected information on any role ANVISA had in

* To examine how select, we compared the twins to other secondary applications on several
dimensions: patent application family size, (the number of countries where the application was
filed, from DWPI), the number of claims in the PCT application, PCT filing year, the number of
forward citations to the WO application (from DWPI), and whether granted and maintained in
the U.S. For the 151 secondary twins-filed in all six countries, family size was the only variable
significantly different than those for all other secondary applications (17.4 countries for the
twins, 8.2 for the others; p<.001). For the 223 twins filed in the three developing countries, the
results were similar, with only family size significantly different (17.1 vs. 8.02; p<.001).
Unsurprisingly the twin applications were thus filed more broadly, but do not appear that
different based other observable characteristics. However, for some of the measures (forward
cites, and share granted and maintained in US) the twins do appear slightly more “valuable”
(even if the difference is not significant at conventional levels). Of course it is also possible that
they are different on unobservables, which is why it is important to interpret results from these
analyses together with those from the other complementary approaches.
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the examination process. For applications filed in Argentina, we looked specifically at
applications for “second uses,” prohibited as of 2002, and distinguished between those examined
before and after the patent office’s more restrictive guidelines were introduced in 2012."

Figure 4(a) shows detailed outcomes for secondary applications in India. The grant rate is 40
percent, similar to what we saw above. A small share (5 percent) remains pending in India.
Roughly 27 percent were withdrawn or abandoned before examination. For these applications,
prosecution could not directly have been affected by Section 3(d). Of the 194 applications that
the Indian Patent Office rejected, roughly 28 percent of the full set, nearly three quarters of these
did not make any mention of 3(d). Instead, these applications were rejected typically for failing
to satisfy conventional patentability grounds, such as novelty and inventive step. Forty-eight
applications (7 percent of the full set, one quarter of the rejected applications) were rejected on
grounds including Section 3(d), though the reasons cited for rejection in nearly all of these cases
included conventional patentability grounds too. Thus there is reason to believe that these
applications may have been rejected even in the absence of Section 3(d). Only two applications
for secondary patents were rejected solely on 3(d) grounds. These data do more than reinforce
our previous findings that 3(d)’s contribution to the overall outcomes for secondary patents filed
in India is less substantial than many expect; they also suggest that, even for rejected
applications, 3(d) plays a small independent role.

— Figure 4 —

Figure 4(b) shows detailed outcomes in Brazil. As all of the cross-national analyses have
revealed, Brazil has a low grant rate: only 5 percent of applications for secondary patents in
Brazil were granted. Eleven percent of the applications remain pending in Brazil, reflecting the
country’s substantial backlog. The modal outcome in Brazil is withdrawal before the completion
of examination, an outcome experienced by nearly 60 percent of the applications. Applications in
Brazil are withdrawn overwhelmingly because the applicant stopped paying fees, before the
application underwent substantive examination. Withdrawal, and not rejection, is the main
explanation for Brazil’s low grant rate.

Prior Consent rejections are rare: only 19 of the secondary applications (10 percent of rejected
applications, and 2 percent of the full set) were rejected after being handled by ANVISA.
Moreover, since we code Prior Consent rejections liberally, including in this category any

14 Our analyses are based on all national phase applications filed in each country that emanate
from our original set of PCT applications, and that some PCTs have multiple national phase
applications. From the 2,964 secondary PCT applications in our sample, this approach yields 697
applications in India, 972 in Brazil, and 533 in Argentina. While we calculated grant rates above
based on whether any of the national applications were granted, here we examine outcomes for
all national phase applications, since we are calculating a range of outcomes (beyond whether
“any national phase granted”) that may vary within individual PCT applications. For example, if
one PCT was linked to four national phase applications in a country, in the earlier analyses we
classified the PCT as granted in the country if any of the four applications were granted, while
here we treat each of the four as discrete applications with their own outcomes.
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application that was seen by ANVISA that was later rejected by INPI or withdrawn, these figures
actually overstate the role of the patent examiners in the health agency. Of the 19 Prior Consent
rejections, only four were under the old workflow, where the application was first approved by
INPI before being reviewed by ANVISA. Of the remaining 15 under the new workflow, where
applications go to ANVISA first, only one was denied consent by ANVISA." In sum, looking at
the entirety of secondary applications filed in Brazil in our dataset, in only one half of one
percent of these (5 of 972) did an application end up either rejected or withdrawn following
ANVISA’s denial of consent.

Figure 4(c) shows detailed outcomes for Argentina. As in Brazil the grant rate is low, at just 7
percent. The rejection rate is low, too, at roughly 10 percent. Here too, in fact more than in the
other countries, withdrawal before substantive examination is the dominant outcome.

Unlike 3(d) and Prior Consent, which target broad classes of secondary patents, the Argentinian
policy during most of the period under study focused on one type of secondary patent: second
uses. Unfortunately we do not have information on specific grounds for rejection in Argentina,
so our ability to evaluate the role of this specific provision is limited. However, our application
codings (see Appendix) allow us to identify applications that only have use claims. None of the
73 pure use applications filed in Argentina were granted, suggesting that the 2002 restriction was
effective. However, since pure use applications account for only 15 percent of the secondary
applications in Argentina the specific provisions cannot be the main explanation for the low
grant rate.'’

What about the new, more restrictive examination guidelines effective introduced in 2012, which
target a broader range of secondary patents? Of the 533 secondary applications filed in
Argentina, 137 were examined under the new guidelines. The grant rate for secondary patent
applications fell from 9 percent to less than 1 percent after the new guidelines. While in part this
reflects censoring (newer applications are more likely to be pending) it is notable that the grant
rate for primary applications fell by much less, from 14 to 10 percent. This suggests the new
guidelines may be having an effect as well. But since only a quarter of the secondary
applications in our sample were examined after the new guidelines were introduced, they cannot
be the main explanation for Argentina’s low grant rate either.

A salient feature in each country is withdrawal of applications before substantive examination. In
a final set of analyses, focusing on secondary applications that were withdrawn in India, Brazil,
and Argentina, we determined U.S. status of the matched twin application (for the applications
that had national phase filings in the U.S.). As Figure 5 shows, in each country withdrawn
applications are disproportionately those that did not get granted in the U.S. or were granted and

15 Of the remaining applications, some received ANVISA’s consent but were later rejected by
INPI or withdrawn, and some were withdrawn before ANVISA could make a judgement.

16 Tt is possible that the provision was used to remove pure use claims from patents whose other
claims were granted. In Argentina, as in the other countries, we cannot example claim narrowing
with the data currently available, but hope to look at this in future research.
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not renewed: 78 percent in India, 84 percent in Brazil, and 76 percent in Argentina. Given the
preponderance of withdrawn applications among the non-grants in these countries, particularly in
Argentina and Brazil, this suggests that an important feature of the grant rate for secondary
patents in developing countries is learning that applications are not successful or worth pursuing
even in the U.S. The lag between global filing and examination in the developing countries may
serve as a filter, a point to which we return below."’

— Figure 5 —

5. Discussion

The data reveal considerable heterogeneity in cross-national grant rates on secondary patents.
The U.S. and European patent offices have the highest grant rates. Brazil and Argentina have the
lowest grant rates, Japan and India are in the middle. This clustering is consistent throughout all
of the analyses, looking at the full set of secondary applications, at segments stratified according
to various measures of importance, and the twin applications filed in all six countries.

The primary aim of the analyses was to assess the effectiveness of developing countries’ specific
instruments to restrict secondary patents. Evidence from both the comparative grant rates and
detailed analyses of patent prosecution points to the limited direct effects of these measures in
India and Brazil.

However, the explanations for why Section 3(d) and Prior Consent are having only small direct
roles may be different in the two countries. In India, both the lack of difference in
primary-secondary grant rates, and the low utilization of pure 3(d) rejection are consistent with a
standard account of institutional weakness in developing countries: formal rules are often not
consistently enforced (Levitsky and Murillo 2009). The patent office operates under severe
resource constraints, and is faced with the challenge of working through substantial quantities of
applications on new, previously unpatentable subject matter. Moreover, India’s patent examiners
are tied into global networks, through training and via reliance on foreign databases and
prosecution materials (Kapcyznksi 2009; Drahos 2010; Sampat and Amin 2013). Such
conditions, may limit the extent to which examiners employ Section 3(d) in the course of
evaluating pharmaceutical patent applications.

Another explanation for the limited role played by Section 3(d) might be that the scope for
independent action of this provision may be constrained. Nearly all rejections in our dataset that
cited Section 3(d) also gave other grounds for denying the patents. Although Section 3(d) was
involved in these rejections, this specific provision may not have been needed to reject these

17 Since Japan has a formal deferred examination system applications there may also benefit from
post-application learning (Yamauchi and Nagaoka 2015). Consistent with this, of those granted
and renewed in the U.S. 70 percent are granted in Japan, compared to just 28 percent of those
granted but not renewed in the U.S. This suggests that the high non-grant rate in Japan too may
reflect withdrawal of applications deemed no longer worth pursuing, though absent detailed
outcome data in Japan it is difficult to test this directly.
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applications, which were rejected on other grounds too. To the extent that 3(d) is similar, in
terms of the sorts of applications it is used to reject, to conventional patentability criteria, such as
lack of novelty or inventive step, then the limited role played by 3(d) per se becomes less
surprising. "*

Brazil’s measures to restrict secondary patenting also appear to have had a limited direct effect.
Though Brazil has a low grant rate, the differences between primary and secondary grant rates
are indistinguishable, and our detailed analyses revealed negligible involvement by ANVISA.
Difficulties of inter-agency coordination, often cited as a factor complicating enforcement (e.g.
Dimitrov 2009) could provide one explanation for this surprising finding. The Prior Consent
system relies on the participation of two separate state agencies, and disagreements between
INPI and ANVISA over Brazil’s approach to pharmaceutical patents have been intense (Shadlen
2011; Kunisawa 2009). However, these disagreements and conflicts cannot account for the
finding the finding that the effects of ANVISA on patenting outcomes are so small. Examination
in Brazil is sequential, not simultaneous; minimal coordination is required. For most of
applications in our dataset, prosecuted under the old workflow, all the work was done by INPI
itself. Few of these applications ever cleared the first hurdle at INPI to be passed to ANVISA,
but rather they were rejected or withdrawn while still at the patent office. For reasons explained
above, the backlog at the patent office seems like a better explanation of limited role of ANVISA
than problems with inter-agency coordination.”

In Argentina, unlike in either of the other developing countries, we do see differences in
primary-secondary grant rates. The analyses of prosecution details also suggest that both the
prohibitions on second use patents and the more restrictive examination guidelines that came into
place in 2012 may be having their intended impact. One explanation for this is that Argentina’s
approach is comparatively easier to employ. It does not rely on application of a different sort of
patentability criteria (as in India) or the participation of multiple agencies (as in Brazil), but
simply constitutes instructions to patent examiners for how to go about rejecting secondary
patents using traditional patentability criteria (e.g. lack of novelty or inventive step).

However effective Argentina’s policies toward secondary patents may have been, since only a
minority of the applications in our dataset was subject to these measures they cannot explain the
whole story. As in Brazil, one explanation for the low overall grant rate seems to be slow
prosecution and applicants’ decisions to give up on applicants they deem to be less important. In
Argentina this effect may be bolstered by a policy aimed specifically at clearing the backlog. The
patent office often issues requirements that applicants report on the status of applications filed
abroad. If firms fail to respond, the pending applications are converted to abandoned or
withdrawn.

18 This explanation would raise the broader question about why 3(d) is so controversial if its
scope is small.

» Now that ANVISA sees applications first, under the new workflow, it will become more
involved. It is important to keep in mind the important difference in the pool of applications
ANVISA would have seen under the old workflow (applications approved by INPI) and under
the new workflow (all applications for pharmaceutical patents).
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Another part of the story in Argentina is that, even before the new guidelines formally came into
place they may have informed examiner practice. That is, the official establishment of new
guidelines in 2012 may have reflected a new approach to examination that had already been
adopted. Whereas in India and Brazil laws on the books have had limited direct impacts on
patent prosecution in practice, in Argentina changes in patent prosecution in practice may have
later been codified in laws on the books.

6. Conclusion

In this paper we used novel data on a large sample of filings emanating from PCT applications in
three developed countries and three developing countries with restrictions on secondary
patenting. We coded the applications as secondary (or primary) and identified a large set of
“twin” filings across multiple jurisdictions to compare grant rates and evaluate restrictions
toward secondary patents. We also examined the details of patent prosecution in the three
developing countries to better understand the role of specific arrangements toward secondary
patents, alone and in comparison to other influences on patenting outcomes.

We found considerable differences in cross-national grant rates for secondary patents, despite the
harmonization aimed for by TRIPS. Conditional upon filing, grant rates for secondary patents in
the six countries ranged from 5 percent (Brazil) to 52 percent (U.S.). In all countries grant rates
are higher for applications filed more broadly and (in all countries but the U.S.) for applications
more vigorously pursued in the U.S., indicating grant rates reflect the extent of applicant effort in
pursuing the applications. But even for these more important applications, differences in grant
rates of secondary patents persist. These findings suggest that more attention be paid to
differences in countries’ pharmaceutical patent systems, to look “inside the black box™ of patent
examination to try to understand how countries’ patent systems function in practice.

We did not find much evidence that developing countries’ policies to restrict secondary patents
are driving outcomes. In the case of two countries, India and Brazil, the policies seem to be
having little effect at all: grant rates for secondary patents are not lower than grant rates for
primary patents in these countries, which they should be if policies designed specifically to
achieve that outcome were working, and the detailed analyses of patent prosecution also reveal
Section 3(d) and Prior Consent to be playing only limited direct roles. Argentina’s measures to
restrict secondary patents appear to be more effective: grant rates for secondary patents are
considerably lower than those for primary patents, patents on second medical use are not granted,
and the secondary patent grant rate following the introduction of the new guidelines has further
declined. But the overall impact on secondary patenting outcomes of Argentina’s measures is
small: the bulk of applications in our sample (pre-2012, non-use applications) were not subject to
either the prohibition on second use patents or the new examination guidelines.

The detailed analyses also illustrated the potentially important role of other features of countries’
patent systems. In all three countries large backlogs of applications and timing of TRIPS
implementation contribute to delays in initiating examination, so that it often does not begin until
information from developed country offices has become available. In this context, if
resource-contained patent offices were inclined to rubber stamp developed country actions, as
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some previous analysts have suggested (Drahos 2010), this would lead to high grant rates for
secondary applications. But our analyses suggests another effect of the backlog: the delays they
introduce may serve as a filter, leading firms to abandon less important applications based on
information from other countries. That is, they may unintentionally mimic features of deferred
examination systems, leading to lower grant rates.

One implication of our analyses is thus that administrative and procedural features of patent
systems may play important roles in patent prosecution, and may actually exert a greater
influence on grant rates than laws on the books per se. Although this is consistent with recent
work on the USPTO (Lemley and Sampat 2012; Frakes and Wasserman forthcoming), since this
was not the main focus of our research, more work is needed to examine exactly how these
features influence outcomes in developing countries.

While we found minimal direct effects of countries’ provisions toward secondary patents, there
may be more indirect effects that our data do not capture. In India, it is possible that 3(d)
influences prosecution by affecting how examiners apply other aspects of the patent law. That is,
Section 3(d) might alter Indian patent examiners’ overall approach to assessing applications and
using conventional patentability criteria, such that applications rejected on grounds above and
beyond 3(d) might not be rejected at all if not for this distinct provision in Indian patent law. And
in Brazil, prior to the introduction of the new workflow in 2012, it is possible that ANVISA’s
participation in examination may have created incentives for rejection at the patent office. INPI
examiners knew that favorable decisions would subsequently be scrutinized by counterparts at
ANVISA while rejections and other applications without a decision would not be.

Another potential indirect effect is on selective filing. We believe this is likely limited given the
timing of when the applications were filed and when the policies were introduced. A similar
possibility is selective withdrawal of secondary applications in response to countries’ policies
toward these types of applications, though we showed above that most withdrawal in India,
Brazil, and Argentina is for applications that were revealed to be not worth renewing even in the
U.S. While we do not view this particular indirect effect as being important, we cannot rule it out
completely.

There are other limitations as well. While our analysis focuses on grant rates, it is possible that
the main impact of the provisions is on narrowing claims in granted patents, or that the
provisions matter most for specific kinds of secondary patents. It is also likely that there are
changes over time. Our research focuses on applications filed from 2000-2002, for reasons
discussed. But as with all policies it is possible that there are implementation lags, and that
countries’ measures to restrict secondary patents matter more for more recently filed
applications. Another limitation, reflecting the difficulty of obtaining reliable data on patent
prosecution in developing countries, is that we focus on a relatively small set of developing
countries. Extending to a broader set of comparable countries, including those without
restrictions is also a promising avenue for future research.

The universalization of pharmaceutical patenting through TRIPS generated significant
controversy. The spread of secondary patenting has been the subject of particular concern among
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academics, activists, and policymakers, based on fears that such patents may restrict competition
and thus inhibit access to medicines. Despite the attention that secondary patenting has received,
we know little about what is happening on the ground. Our analyses provide the first
cross-national comparative data on secondary patent grant rates, and on the actual impact of
policies aiming to restrict them in developing countries. They reveal surprising but robust
patterns of cross-national differences in grant rates. Subject to the limitations listed above, the
analyses also suggest that the restrictions in developing countries are having limited direct effect.
From a methodological perspective, they also point to the benefits of combining
application-level analyses with prosecution details to understand the functioning of patent
systems and the impact of patent policies.
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Table 1: Descriptive statistics for the 4,765 PCT applications in the sample

Descriptive Statistics

Mean Min Max N
Secondary application 0.62 0 1 4765
US filed 0.67 0 1 4765
EP filed 1.00 0 1 4765
JP filed 0.93 0 1 4765
BR filed 0.36 0 1 4765
IN filed 0.24 0 1 4765
AR filed 0.20 0 1 4765
US granted 0.61 0 1 3184
EP granted 0.51 0 1 4756
JP granted 0.29 0 1 4450
BR granted 0.05 0 1 1698
IN granted 0.41 0 1 1155
AR granted 0.12 0 1 931
Family size 8.95 2 31 4765
Granted and Maintained in US 0.29 0 1 3184



Figure 1: Grant rates by country
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Figure 2: Grant rates for secondary applications by family size
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Figure 4: Detailed outcomes for secondary applications
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Figure 5: US Status Distribution
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Appendix

Coding Guide

A coding guide was provided to the coder to categorize the 5,193 PCT applications. It is adapted
from a guide designed by Scott Hemphill that was used to code US patent grants (Hemphill and
Sampat 2011). Below, we excerpt the first page of the coding guide.

General: We want to code the information in the published application (the WO document). To do
s0, click through the link provided for each application, which will take you to the Google
transcription of the application. (This is useful since Google typically does translation for us, and
the layout is pretty clean.) If you need the actual PDF file, you can access it through the
PatentScope and/or Espacenet links provided in the Google patent file. We anticipate you will use
information in the independent and dependent claims for the coding, supplemented by information
in the title, abstract, description as needed. If you use any information beyond this please indicate
this in the notes field.

Coding: Our main goal is to code applications by type. There are five broad categories of claims. A
patent can, and often does, include more than one category of claims:
e A: active ingredient (see specific descriptions of A1-A4 below)
B: formulation or composition
C: method of use
D: other, but related to the drug
E: biologic

For each patent, indicate all categories that apply to a patent. For active ingredient claims, we want
to distinguish the four subcategories:

® Al: active ingredient.

e A2:is for polymorphs or other crystal forms.

e A3:is for enantiomers or other isomers.

e Ad4: salt, metabolite, or intermediate. Also pre-metabolites and derivatives

Identifying National Phase Application Numbers and Outcomes

EPO, JPO, and US
We obtained EPO, JPO, and US national phase numbers from the WIPO Statistical Database, the
same source we used to construct the basic dataset.

We also obtained outcomes data from PATSTAT. For a random sample of 100 applications, we
verified these sources provided essentially identical grant rate information as was determinable
from the EP Register, the JPO Website, and USPTO Public PAIR. The U.S. grant rate calculated
from PATSTAT is based on all grants from a given priority, so includes grants to all “child”
applications (continuations) which we also verified against PAIR.

India

We obtained national phase applications in India from PatentScope, and Indian outcomes from the
IPO Website. Any granted application was classified as Granted. We considered an Indian
application to be Abandoned/Withdrawn if the status on the [PO website is withdrawn without
stated reason, or withdrawn under 11(B)4. Section 11(B)4 withdrawals are those where no request
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for examination was made. Given the time elapsed since filing, we assume that applications “Not
Yet Published” were withdrawn before examination. We also grouped Section 9(1) Abandonments
as withdrawals: these are cases where a complete specification was not filed.

We classify applications as Rejected if they were abandoned under Section 21(1). Section 21(1)
abandonments are typically those where there was a failure to respond to objections in a FER within
the time limits prescribed. Our logic here is that these applications were abandoned because of the
examiner’s objections. It is also possible that the lack of response was for other reasons (e.g. the
firm went out of business, the technology no longer interesting to the firm, or problems with the
application were discovered at another patent office). Accordingly our analysis overstates rejection
rates. Refusals through Controller decisions (including those indicated as Section 15 and 16
rejections) were also classified as rejections. Refusals through Controller Decisions result when a
controller is unsatisfied with an applicant’s response to the FER and/or the Controller refuses an
application where there is a pre-grant opposition. As discussed more below, we focus on these
Rejected cases when we examine how 3(d) is affecting rejection rates.

We classified any application that was Awaiting Examination or Under Examination as Pending.
The majority of these Pending applications are Awaiting Examination. Given that RFE must be
filed by now we could have also grouped these with withdrawn applications. Doing so would not
affect calculation of grant rate or our assessment of the role 3(d).

How might 3(d) affect whether or not an application is granted? In the process described above,
3(d) could directly lead to rejections in three main ways: (1) The examiner raises 3(d) in an FER,
resulting in abandonment of the application, or (2) The controller raises 3(d) on reviewing
arguments from response to FER, generating a rejection, or (3) A pre-grant opposition raises 3(d)
objections, which are upheld in a Controller Report rejecting the application. Importantly,
withdrawals of applications before RFEs are filed cannot be directly due to 3(d), since there are no
examination documents prior to RFEs.

To examine the direct role of 3(d) in rejections, we collected information from FER and Controller
Reports for applications that have rejections on the merits on the role of 3(d). This set includes all
non-granted applications, except those withdrawn before a request for examination was made. For
each of these “Rejected” applications we determined if 3(d) was listed as a reason for rejection, and,
if so, if this was the only grounds for rejection: We thus further categorize the Rejected applications
as: Rejected, No 3(d); Rejected 3(d) Only,; Rejected 3(d) Plus.

Brazil

We obtained Brazilian national phase application numbers from the Derwent World Patents Index
(and verified against information from PATSTAT). We obtained Brazilian outcomes by searching
the INPI website. We dropped a small number of applications where PCT information on the
national website did not match the original PCT number.

Classifying outcomes in Brazil is complicated because of the nature of Brazil’s pharmaceutical
patent system. As discussed in the text, Brazil has a shared examination system, with
pharmaceutical patent applications examined by both the National Institute for Industrial Property
(INPI) and the Ministry of Health’s health surveillance agency (ANVISA). Pharmaceutical patents
can only be granted if both INPI and ANVISA approve. From 2001 to 2012 INPI would examine
applications first, and only if it approved the application (i.e. issued a technical report indicating
that the application fulfilled the criteria for patentability in the patent law) would it be sent to
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ANVISA for subsequent review. As of May 2012 the workflow was inverted, such that INPI
immediately forwards all pharmaceutical patent applications to ANVISA, where they are reviewed
and then returned to INPI for subsequent examination.

To track outcomes, and to see ANVISA’s role in outcomes, we searched all applications at both
INPI and ANVISA. The INPI website provides data on each transaction that occurs at the patent
office during the course of examination, allowing us to determine if applications were granted,
rejected, withdrawn or abandoned, or still pending. While it is possible to know if an application
was sent to ANVISA in the course of examination, from the INPI website alone it is not possible to
determine what actions were taken by the examiners at the health agency. To overcome this
constraint we also consulted two ANVISA documents that indicate the actions that the health
agency has taken on each application it has received under the old workflow (through May 2012)
and the new workflow (since May 2012). Using data from these two sources we determined
whether Brazilian patent applications were granted, rejected, abandoned/withdrawn, or pending, and
ANVISA’s role.

Granted patents were approved by INPI and ANVISA. Applications with non-grant final
determinations may be rejected or abandoned/withdrawn. For applications rejected by INPI, we
determined whether the application was rejected by INPI alone or whether ANVISA was involved.
Applications rejected solely by INPI are recorded as Rejected, INPI. The category
Abandoned/Withdrawn refers to applications that were classified as “arquivado ” by INPI, ordinarily
on account of applicants not paying fees, never requesting examination in the first place, or not
responding to INPI communication regarding non-substantive aspects of the application
(“exigéncia’). When applicants fail to respond to substantive objections (“ciéncia”) these are
classified as Rejected, INPI.

Neither Rejected INPI nor Abandoned/Withdrawn categories involve ANVISA directly. Rejected,
PC refers to applications with final determinations of either reject or abandoned/withdrawn that, at
some point in the process, were received by ANVISA. Rejected, PC includes applications initially
approved by the INPI and sent to ANVISA, but where ANVISA did not consent to a grant and the
INPI subsequently rejected the application. This category also includes applications: (1) initially
approved by the INPI and sent to ANVISA, but where in the course of ANVISA examining the
application became “arquivado” at INPI, (2) where ANVISA finished its examination and denied
consent, but rather than being rejected by INPI it ended abandoned or withdrawn; and (3)
applications under the new workflow that ANVISA approved but were either rejected at INPI or
abandoned/withdrawn before INPI made a final decision. Thus if an application was received by
ANVISA at any point in the process and ended with a non-grant final determination it is classified
as Rejected, PC.

Pending applications lack final determination. For applications filed under this old workflow, this
includes a handful of so-called “frozen” applications (Shadlen 2011) where ANVISA denied
consent but INPI did not issue a verdict and the application remained at the patent office, neither
granted, rejected, nor abandoned/withdrawn.

The interpretation of pending applications is complicated by the introduction of the new workflow
in 2012, whereby pharmaceutical patent applications go to ANVISA before INPI examines them.
Pending applications may be: at ANVISA awaiting initial examination having been approved by
INPI (old workflow), at INPI awaiting final determination after having been returned with a
negative ruling by ANVISA (old workflow), at ANVISA awaiting initial examination (new
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workflow), at INPI awaiting examination having been returned with ANVISA’s consent (new
workflow).

Argentina
For Argentina, we used information from PATSTAT on all national filings, linked via priority
numbers. Recall that Argentina is not a PCT country, so there are no “national phase” filings.

We obtained from the Argentinian patent office a dataset of all patent applications filed in
Argentina from 2000-2005, with bibliographic and priority details, as well as information on final
status. We then matched these against the Argentinian application numbers in PATSTAT to
determine which of the applications in our sample were filed in Argentina. For Argentina we have
four outcomes: Granted, Rejected, Abandoned/Withdrawn, and Pending. The Argentine patent
office reports three different non-grant outcomes: abandoned, voluntary withdrawal, and forced
withdrawal. Despite the seemingly self-explanatory labels, these do not map systematically on to
different situations, and their use tends to be inconsistent as well, so to avoid misinterpretation we
combine these three into the single category of Abandoned/Withdrawn. (Of these secondary
applications filed in Argentina that we classify as abandoned/withdrawn, just under two thirds of
were “forced withdrawal” and just under one third “abandoned,” with less than 5 percent “voluntary
wiithdrawal.”)

For the subset of analyses where we consider the effects of Argentina’s new examination
guidelines, we used the date of the patent office decision. After the new guidelines were introduced
in May 2012, all examination decisions were to be made in conformity with these new rules,
including applications where examination had already commenced. As our data from the patent
office include the dates of the patent office’s decisions (not just the dates decisions were
communicated to applicants, but the decisions themselves), we identify applications with decision
dates after 8 May 2012 and distinguish these as being treated under the new guidelines. All Pending
applications are, by definition, part of the new guidelines subset too.



Regression models

As a complement to the graphical presentation in the paper, we also examined the main questions in
the paper in a regression framework. Doing so allows us to control for application specific
characteristics, and facilitates inference testing.

We estimated linear probability models relating the probability that an application i filed in country
j is granted, with heteroskedasticity-consistent standard errors, clustered on the PCT application.

Model 1 examines differences in secondary patent grant rates by country. It is the regression analog
of Figure 1(a) in the paper, but also controls for PCT filing year, the number of claims in the PCT
application, family size, and whether their are any domestic inventors. The estimation sample
includes 9,794 observations for the 2,964 secondary applications, one for each national filing in the
US, EPO, Japan, India, Brazil, and Argentina. It shows that relative to the reference category, US
applications, secondary grant rates are significantly lower in Japan, Brazil, India, and Argentina,
with the largest differences in Brazil and Argentina. But there is no statistically significant
difference between the U.S. and EPO. For each of the developing countries, we can reject the
hypotheses that the grant rate is the same as in the US and EPO at the 1 percent level. We cannot
reject the null that the Indian rate is equivalent to Japan (p=.59), but we can reject this for Brazil
and Argentina (grant rate equivalent to Japan) each at the 1 percent level. Consistent with what we
saw in the figures, the grant rate increases with family size. And we also see evidence here that
having domestic inventors increases the grant rate, consistent with the idea of “home country bias”
in international patenting (Jensen et al, 2006). But even after controlling for these factors, the
patterns and magnitudes of differences in secondary grant rates between countries are similar to
what Figure 1(a) showed. One thing to note is that the differences between India and Japan are less
pronounced after controlling for family size, which we also saw in Figure 2 in the paper.

Model 2 is the main difference-in-difference model, the regression analog of comparing 1(a) and
1(b) in the paper. Here, the estimation sample includes all applications, primary and secondary. The
model allows for differences in primary and secondary grant rates to vary by country. Only three
countries have a significant difference in grant rates between primary and secondary patents: the US
(where secondary patents have a 22 percentage point lower grant rate), Argentina (where secondary
patents have a 8 percentage point lower grant rate), and India (where secondary patents have a 6
percentage point sigher grant rate). As in the Figures in the text, there is no evidence that the gap
between secondary and primary grant rates is differentially larger in India or Brazil than in the
developed countries. For Argentina, the gap is significantly lower than that in the EPO (p<.01) and
Japan (p<.05).

Model 3 is estimated over secondary applications only, and includes application specific fixed
effects. These fixed effects absorb any unobserved differences across applications, i.e. the
coefficients on the country specific grant rates are based on within-application variation. (Of the
variables listed above, the only one with within application variation, other than the country
dummies, is the indicator for whether the application is domestic.) Note that unlike the secondary
twins analyses from Figures 1(c) and 1(e) of the paper, identification here comes not from
applications filed in al/l countries, but from grant rates for any applications filed in multiple
countries. The overall patterns across countries are similar to those observed from Model 1.
Secondary grant rates are significantly lower than the reference category (the US) in Japan, India,
Brazil, and Argentina, each at the 1 percent level. (However there is no significant difference
between the US and EPO.) The secondary patent grant rate is lowest in Brazil, followed by
Argentina, then India. There is no statistically significant difference between the Argentinian and



Brazilian grant rates (p=.07), but each have significantly lower grant rates than India at the 1
percent level.

(1 (2) (3)
Granted Granted Granted
EP 0.00594 -0.205™ 0.0157
(0.624) (0.000) (0.256)
JP -0.235™ -0.427 -0.208™
(0.000) (0.000) (0.000)
BR -0.584™" -0.815™ -0.505™"
(0.000) (0.000) (0.000)
IN -0.224™ -0.501™ -0.146™
(0.000) (0.000) (0.000)
AR -0.553™" -0.696™" -0.468"™
(0.000) (0.000) (0.000)
PCT Year 2001 -0.0295" -0.00462
(0.042) (0.678)
PCT Year 2002 -0.0161 0.0269™
(0.239) (0.009)
Number of Claims -0.000332 -0.000338"
(0.129) (0.033)
Family size 0.0265™ 0.0276™
(0.000) (0.000)
Any Domestic Inventor 0.0922™ 0.0985""
(0.000) (0.000)
Secondary, US -0.216™
(0.000)
Secondary, EP -0.00327
(0.813)
Secondary, JP -0.0239
(0.073)
Secondary, BR 0.0123
(0.294)
Secondary, IN 0.0552°
(0.044)
Secondary, AR -0.0758™
(0.000)
Constant 0.289™" 0.470™" 0.509™"
(0.000) (0.000) (0.000)
Observations 9794 16174 9794
PCT fixed effects No No Yes

p-values in parentheses
"p<0.05,"p<0.01," p<0.001





