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1. Introduction

In her 1951 thesis on the international patent system, Edith Penrose concluded the
following statement:

“Up to the present, the regime for the international protection of patent
rights has been developed primarily in the interest of patentees. The gains to
be derived from an extension of the patent system have been stressed, but
the concomitant increase in social costs has been seriously neglected. So far
as it goes, the International Convention has not been to any important extent
incompatible with the best interests of the world economy. Nonetheless, the
Convention in no way helps to alleviate the restrictions on trade and
industrial activity which unregulated international patenting permits. A
reconsideration of its provisions from this point of view is in order.”
(Penrose, 1951, p. 233.)2

Since the time she wrote this passage, there has been an enormous growth of patenting
around the world, some of it clearly coincidental with the development process, especially
in East Asian countries. However at the present time, if we replace the words “International
Convention” with “TRIPS (The Agreement on Trade-Related Aspects of Intellectual Property
Rights)”, the uneven benefits and costs suggested by this paragraph may be as true as ever.
In her 1973 Economic Journal article Penrose highlighted the disadvantages of a one-size-
fits-all patent system for developing countries and many of her concerns may remain valid
today.

As a consequence of reservations similar to those expressed by Penrose, a large amount of
research on the relationship between patents, innovation, and development has been
produced over the past few decades, much of it empirical in nature. The conclusions from
the theoretical literature on the choice of IP system are fairly clear: in the absence of any
kind of coordinated action, more developed countries will have stronger IP protection than
less developed (Grossman and Lai 2004; Angeles 2005). In addition, harmonization
generally leads to levels of IP protection that are higher than the social optimum, at least in
the less developed countries (Scotchmer (2004). As these models predict, the tendency is
for IP protection strength to harmonize upward rather than downward. However, the
theory is less clear about the consequences of different levels of IP protection for
development. As Fink and Maskus stress in the introduction to their edited volume on the
topic, “...many effects of stronger IPR standards are theoretically ambiguous and thus need
to be subjected to empirical analysis.” (Fink and Maskus 2005: 2)

2 “International Convention” here refers to the Paris Convention of 1883, which specified national
treatment for inventors from all signatory countries (42 countries at the time she wrote) and a
period of priority after filing in one of the countries during which filings may be submitted to other
countries, along with a number of other provisions. At the present time the number of contracting
parties to the Paris Convention is 177. See http://www.wipo.int/treaties/en/ip/paris/




Two additional edited books on the topic have recently been published: Ahn et al. 2014 and
Cimoli et al. 2014. It is worth noting that although the titles of these books contain the
phrase “intellectual property,” the majority of the papers they contain concern patents
rather than other forms of intellectual property. This reflects both data availability and the
relative importance of patents in the thinking of many policymakers and firms. The present
paper is no exception to this rule, although later on it will become obvious that the use of
trademarks by domestic entities may be a more important form of IP in the course of
development.

Given the ample coverage of this broad topic in the volumes cited above, the present article
offers a only a brief and selective review of what economists have learned about the
relationship between the international patent systems and the development of economies
during the decades since Penrose’s work. The review is coupled with a more detailed look at
the research output of three new empirical investigations by the author and her co-authors
into the role of patents in middle income economies: 1) What happens to patenting and
innovation when middle income countries join a regional patent system? (Hall and Helmers
2019); 2) Are patents and other IP related to firm performance in rapidly developing
economy? (Fink, Hall, and Helmers 2018); and 3) Do pharmaceutical patents in a middle
income country play a positive role in pharmaceutical innovation in that country? (Abud-
Sittler, Hall, and Helmers 2015).

2. A brief patent primers3

Patents have a long history, although some of the earliest patents are simply the grant of a
legal monopoly in a particular good rather than protection of an invention from imitation.
Early examples of technology-related patents are Brunelleschi’s patent on a boat designed
to carry marble up the Arno River, issued by the Florentine government in 1421 (Prager
1946), the Venetian patent law of 1474, and various patent monopolies granted by the
English crown between the 15th and 17th centuries. The modern patent, which requires a
working model or written description of an invention, dates from the 18th century, first in
Britain (1718) and then in the United States (1790), followed closely by France (in both the
latter two cases one of the consequences of a revolution).* Many other Continental
European countries introduced patents during the 19th century, as did Japan (JPO, 2006)
and India (James, 2007). During the 20th century, the use of patent systems became almost
universal and the signing of the TRIPS agreement has ensured that all countries who are
members of the World Trade Organization will have at least a minimal level of patent
protection.

In 1883 the Paris Convention for the Protection of Industrial Property guaranteed national
treatment of patent applicants from any country that was a party to it. Its most important
provision gave applicants who were nationals or residents of one member state the right to

3 This section of the paper is a revised and updated section from Hall and Harhoff (2012).
4 Ladas and Parry (2003). See also the EPO and USPTO websites (EPO, 2007a and USPTO, 2007).



file an application in their own country and then, as long as an application was filed in
another country that was a member of the treaty within a specified time (now 12 months)
to have the date of filing in the home country count as the effective filing date in that other
country (the ‘priority date’). This is an important feature of the patent system, as it enables
worldwide priority to be obtained for an invention originating in any one country, in
addition to ensuring that in principle all inventors are treated equally by the system,
regardless of the country from which they come.>

Although the process for granting a patent varies slightly according to the jurisdiction for
which protection is desired, the adoption of the TRIPS agreement in 1995 ensures that it is
approximately the same everywhere in the world. This agreement requires its member
countries to make patent protection available for any product or process invention in any
field of technology with only a few specified exceptions. It also requires them to make the
term of protection available for not less than a period of 20 years from the date of filing the
patent application. As of February 2020, 164 countries are signatories to this agreement
and 28 countries are designated as “observers.”

The World Intellectual Property Organization (WIPO) has almost 200 member states and
lists an equivalent number of national patent offices and industrial property offices on its
website. In general, the patent right extends only within the border of the jurisdiction that
has granted it (usually but not always a country). An important exception to this rule is the
European system, where it is possible to file a patent application at the European Patent
Office (EPO) that will become a set of national patent rights in several European countries at
the time of issue (EPO, 2006). A similar situation exists with respect to the African Regional
Intellectual Property Organization (ARIPO, with 19 African member states), the
Organisation Africaine de la Propriété Intellectuelle (OAPI, with 17 Francophone African
member states) and EAPO (Eurasian Patent Organization, with 9 member states from the
former USSR).6

The Patent Cooperation Treaty (PCT) came into existence in 1978, and now has 153
countries as contracting signatories. Any resident or national of a contracting state of the
PCT may file an international application under the PCT that specifies the office which
should conduct the search. The PCT application serves as an application filed in each
designated contracting state. However, in order to obtain patent protection in a particular
state, a patent needs to be granted by that state to the claimed invention contained in the
international application. The advantage of a PCT application is that fewer searches need to
be conducted and the process is therefore less expensive. Thus, although application and
search are to some extent standardized across offices, grants are not. In fact, 94 per cent of
the PCT applications go to one of five patent offices for search: those in Europe (35%), Japan

5 For a number of reasons (linguistic, variations in the legal system, policies targeted to domestic
inventors, etc.), this principle is not always completely achieved (de Rassenfosse et al., 2019).

6 There is also the GCC (Patent Office of the Cooperation Council for the Arab States of the Gulf), but
this organization is not a signatory of the Paris Convention nor a member of WIPO. See
https://www.wipo.int/export/sites/www/patent register portal/en/docs/gcc.pdf
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(20%), China (19%), Korea (11%), and the United States (9%) (WIPO 2018). Most of the
other systems rely on them for the search process and follow them in a number of other
areas.

Patents are valuable only if they can be enforced and this fact has a number of implications
for their use. First, the ability of the courts to reach the ‘correct’ verdict with respect to
infringement and validity will matter; in situations or jurisdictions where there is a great
deal of uncertainty about the outcome, and even if both parties agree as to the merits of the
case, it may be worthwhile for one or both of them to pursue the issue further or in some
cases, to reach a private financial settlement to avoid a random outcome in the courts.”
Second, the costs of litigation will matter: parties with deep pockets can threaten those with
less access to financial resources, or where the opportunity cost of devoting attention to a
patent suit is high, as in small entrepreneurial firms. On the other hand, smaller parties with
little to lose can also hold up firms with large sunk investments at risk (Hall and Ziedonis
2001, Lemley and Shapiro 2007, Shapiro 2010). Finally, the threat of litigation may
discourage firms from even entering certain areas, thus providing a disincentive rather than
an incentive for R&D. Lerner (1995) documented this phenomenon for biotechnology and
Hall et al. (2015) for UK technology firms.

The degree to which these kinds of threats matter depends to a great extent on the costs
and extent of litigation, both of which tend to be higher in the United States than in many
other countries. However, there are signs that concerns about litigation cost have been
increasing elsewhere, notably in Europe, where there has been active debate over the
proposals to reduce enforcement costs by creating a supranational patent (the Unitary
Patent) and patent court system. This Unified Patent Court was negotiated as an
intergovernmental treaty in February 2013 by 25 EU member states, excluding Spain,
Poland, and Croatia. At the time of writing, all conditions for its existence have been met,
except for ratification by Germany.8

3. Some facts

WIPO maintains a number of statistics that allow us to get a broad picture of patenting
around the world. They collect the number of applications each year from the participating
offices, distinguishing being those filed by residents and by non-residents; the latest year of
data available is currently 2018. Figure 1 shows the trends during the past 3 decades in
total filings, unique invention filings,® and filings at the top 5 IP Offices. 1 During this period,

7 See Farrell and Shapiro (2007) for detailed models of this process.

8 See https://www.epo.org/law-practice/unitary/upc/upc-fag.html for further information about the
unitary patent and court.

9 Unique invention filings count a family of filings only once, where a family is defined as a set of
filings that share a priority patent.

10 These offices are the US Patent and Trademark Office (USPTO), the European Patent Office (EPO),
the Japanese Patent Office (JPO), the Korean Intellectual Property Office (KIPO), and the Chinese
Intellectual Property Office (SIPO, renamed CNIPA in August 2018).



filings and invention filings have both more than tripled, while the filings at the top 5 offices
have increased over five times.

Figure 1

Worldwide patent applications per year
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Figure 2 shows that the primary reason for the large increase in top 5 filings is the growth
of applications at SIPO (CNIPA) from a base of essentially zero to 1.6 million applications,
although the US applications have also grown fivefold. Note that the Japanese data are
somewhat noncomparable over time, due to the one claim per patent rule that was changed
to allow multiple claims in 1988, leading to a slower growth rate in patenting at that office.



Figure 2

Patent applications at the top 5 IP Offices
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In principle, the separation of application counts into those from residents and non-
residents allows an examination of the extent to which a country’s patent system benefits
local inventors. However, these statistics count an applicant that is a subsidiary of a
multinational corporation with a local address as a resident of the country, so they are not
really suitable for evaluation of the patenting behavior from local firms. An alternative is to
count the filings from inventors resident in the country, but this number is not easily
available in aggregate form from the WIPO statistics.

Figure 3 attempts to give some insight into domestic patenting shares around the world, but
it also reveals these difficulties in counting local applications. It shows the PPP-adjusted real
GDP per capita in 2011 US$ versus the resident share of patent filings in 2017. European
countries tend to have high resident shares, reflecting the pattern of US, Japanese, and other
multinationals to apply from their European subsidiaries. In contrast, the Latin American
countries tend to receive many more applications from abroad. Within Europe, Israel and
Malta have much lower resident shares, whereas within Asia, China, Japan, and South Korea
have much higher resident shares than the other Asian countries. Simple descriptive
regressions of the resident share on population and GDP and region dummies show that the
variation in resident shares is dominated by regional effects. These regressions also show
that controlling for GDP and population, resident shares for all other regions are much
lower than those in Europe and that Latin America and Oceania have the lowest resident
shares.



Figure 3

Resident patenting versus GDP per capita - 2017
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A final point about the use of IP around the world is that essentially all IP royalties are
received by high income countries, and most are paid by the same countries. Figure 4
below, drawn from Neubig and Wunsch-Vincent (2017), shows the shares paid by and
received by countries at various levels of development. Note that the middle income share
of payments has increased from 9% to the 16% shown since 1991, due both to their
increasing share of worldwide income and the increasing use of multinational patents to
secure revenue in those countries.




Figure 4: Charges for the use of IP by country income class
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4. Patents and innovation

Alongstanding question in the economics of patents is whether the existence of a patent
system is beneficial for innovation. A large body of work has explored this question and a
few conclusions have emerged. First, introducing or strengthening a patent system
(Iengthening the patent term, broadening subject matter coverage or available scope,
improving enforcement) unambiguously results in an increase in patenting and also in the
use of patents as a tool of firm strategy (Lerner, 2002; Hall and Ziedonis, 2001). Second, it is
much less clear that these changes result in an increase in innovative activity (Lerner,
2002), although they may redirect such activity toward things that are patentable and away
from those that can be kept secret within the firm (Moser, 2005).

A third finding from the empirical literature is that if there is a beneficial effect on
innovation from patents, it is likely to be centered in the pharmaceutical, biotechnology, and
medical instrument areas, and possibly specialty chemicals. This conclusion relies mostly on
survey evidence from a number of countries which shows rather conclusively that patents
are not among the important means to appropriate returns to innovation, except in such
industries (Mansfield, 1986; Levin et al., 1987; Cohen et al.,, 2000; Arora et al., 2001). One
plausible explanation for this finding is that chemicals naturally lend themselves to clear
codification due to the widely accepted system of notation for chemical compounds. This is
obviously somewhat an oversimplification, as many patents in these areas do not rely
exclusively on a chemical formula, but broadly speaking this fact does make such patents
clearer as to their boundaries and somewhat easier to enforce.

Fourth, the relationship between the strength of a domestic patent system and domestic
innovation activity may be U-shaped, with domestic innovation falling at first as patent
rights are strengthened, and then rising again for developed economies with high levels of
the patent rights index.



Fifth and finally, the existence and strength of the patent system affects the organization of
industry, by allowing trade in knowledge, which facilitates the vertical disintegration of
knowledge-based industries and the entry of new firms that possess only intangible assets
(Hall and Ziedonis, 2001; Arora et al., 2008; Arora and Merges, 2004). The argument is that,
by creating a strong property right for the intangible asset, the patent system enables
activities that formerly had to be kept within the firm because of secrecy and contracting
problems to move out into separate entities. Although limited, research in this area
supports this conclusion in the chemical and semiconductor industries.

5. Patents, innovation, and development

Historically patent systems have developed in response to a perceived need by
governments and inventors to protect their creative and inventive endeavors. In the early
days they were often a method of patronage that costs the ruler little but benefitted those
he or she wished to reward. In other cases, they were designed to attract craftsmen to a
particular city or region (Machlup and Penrose 1950; David 1994; Moser 2013). After the
French and American revolutions, patent systems democratized - no longer the prerogative
of a king or ruler, now anyone with an invention could apply to have the right to exclude
others from practicing it.

Nevertheless, the timing of patent system introduction and/or strengthening does seem to
have been coincident or even after industrial development rather than preceding it. E.g., in
the 18th and 19t century UK, Mokyr (2009) expresses skepticism that patents were
essential during the industrial revolution given the costly features of the system and the fact
that a number of successful inventors made no use of it. US industrial development during
the 19th century does seem to have benefitted from patents, although this development took
place prior to the international patent harmonization of the Paris Convention and US
inventors probably found the route to a patent easier than foreign inventors. A modern day
example is China, which introduced its current patent system seven years after Deng
Xiaoping adopted the Open Door Policy in 1978, amended it several times during the next
two decades, and then revised it comprehensively as part of the National Intellectual
Property Strategy in 2008.11 This revision recognized the fact that imitation was no longer a
viable strategy as China moved to the technology frontier in some areas. Thanks to TRIPS, in
many countries the sequencing of development via imitation and then instituting stronger
patent systems is no longer possible, raising again the question of whether the one-size-fits-
all approach is ideal for development and innovation in developing countries.

How do developing countries catch up? That is, what are the ways they can learn in order to
close the knowledge gap? One channel is clearly the mobility of research and other skilled
workers, as well as public resources such as scientific journals, the internet, and
international patents. None of this is greatly affected by the presence of a domestic patent
system. A second channel is the purchase of investment goods embodying new innovations,
imitation and reverse engineering, licensing of patented technologies and technology

11 http://www.wipo.int/wipo magazine/en/2010/06/article 0010.html
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information from foreign innovators, direct technology transfer by multinational
corporations to their subsidiaries, and potential spillovers from those subsidiaries to
domestic firms. This latter channel is likely to be sensitive to the presence of a functioning
domestic patent system.

Willingness to transfer technology in the form of investment goods, licensing, and knowhow
to both domestic firms and multinational subsidiaries is likely to be affected by the
protection offered by the local patent system, whereas learning by imitation and the
acquisition of technology spillovers by local firms may be inhibited by the use of the patent
system by those generating spillovers. This line of reasoning suggests that there are at least
two separate but related questions whose answers may be somewhat at odds with each
other when considering patent policy. The first is whether stronger patent protection in a
host country encourages technology transfer to that country. In particular, how does the
presence of patent protection affect the behavior of foreign firms that may potentially invest
in the country, sell technology to firms in the country, or form joint ventures with domestic
firms? The second question is whether stronger patent protection encourages technology
development in the country itself. That is, how does it affect the behavior of domestic firms?
The first question has been easier to answer but the second is probably more important for
the development of the country in question.

With respect to the first question, a priori it seems clear that stronger IP protection in the
host country should encourage (or at least not discourage) the transfer of technology by
foreign firms to their subsidiaries and possibly to domestic firms, either via partnership or
simple sale or licensing. Note that this argument presumes that the intellectual property
rights are enforceable, which is not an innocuous assumption. Also, note that such transfer
may or may not help the local development of innovation skills and human capital. With
respect to the second question, it also seems clear that stronger IP protection could
encourage the innovative activities of domestic firms, but that such protection could also
discourage learning via imitation and therefore inhibit technological catch-up. Thus the
impact of IP systems on technological development is ambiguous and requires further
investigation.

Technology transfer and the patent system

International technology transfer typically takes place via trade, foreign direct investment,
joint ventures with local partners, or simple technology licensing, although in the latter
case, some tacit knowledge probably also needs to be transferred. In all of these cases,
foreign firms run the risk that imitation by local firms may erode some of their profits from
these activities, so the presence of enforceable IPRs should encourage all these activities. In
fact, Edith Penrose goes as far as to argue that for developing countries “the only economic
advantages to be gained from granting foreign patents lies in the possibility that in one way
or another such grants will induce the introduction of foreign technology and capital”
(Penrose, 1973: 770). Obviously, in the cases of more advanced technology, the imitation
risk is highest when the host country has the capacity to adopt and develop such
technology, which implies that the risk is generally greater in middle income countries than
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in low income countries. This risk is further increased, if technologies require local
adaptation in order to fit local needs and regulatory requirements and standards. At the
same time, if IPR protection is strong, foreign firms may prefer to license technologies
instead of choosing to be a local presence, which could decrease the amount of technology
transferred. This decision may also be influenced by the ability of foreign firms to enforce
license contracts. However, it is also conceivable that stronger IPRs increase the incentives
for firms to exploit IPRs themselves instead of licensing out. It is likely that these
relationships differ by industry and type of activity, i.e.,, manufacturing or distribution.

There is some empirical evidence on the trade effects of strengthening IP laws, which
suggests that they do indeed have an impact. For example, Maskus and Penubarti (1995)
increasing patent protection had a positive impact on manufacturing imports into
developing countries that was higher for the larger of these countries. Ivus (2010) used data
on exports from developed to developing countries over the period that TRIPS was
introduced to show that strengthening patent rights increased high-tech exports to
developing countries by about 9 per cent.

In Hall (2014), I reviewed the empirical literature on the relationship between patent
systems and technology transfer via trade, foreign direct investment (FDI), and technology
licensing.12 The trade literature suggested that the strength of country’s IP system did affect
the willingness of developed countries to export manufacturing goods, especially of the
country in question had imitative capacity. The FDI literature, which is older and more
voluminous, found a positive correlation between FDI and domestic patenting by MNCs as
well as a correlation of FDI with the strength of [PR enforcement.

Looking specifically at foreign investment in R&D, Thursby and Thursby (2006) surveyed
200 R&D managers from Western European and US multinationals, asking about the factors
affecting their choice of location for a new laboratory, distinguishing between location in
developed and emerging economies. The most important factor in an emerging economy
was its growth potential. However, they found that good IP protection was important in
both types of country, ranking only slightly below the factor with the highest importance,
the availability of qualified R&D personnel. This result certainly suggests that IPRs will
facilitate some technology transfers to middle income countries.

In summary, the literature indicates a positive correlation between FDI and the level of IPR
enforcement. Considering the extensive evidence on FDI serving as a channel for technology
transfer, this implies a positive relation between IPR enforcement and technology transfer
through the channel of FDI. However, the literature also points to other important factors in
attracting FDI, such as country risk and the availability of low-cost high-skilled labor. It also
generally emphasizes the importance of absorptive capacity in whether patents will affect
technology transfer. That is, if there is no ability to imitate in the destination country,
patents will not matter as much to the firm deciding on investment strategies in that
country.

12 See also Maskus (2004) and Branstetter (2004) for earlier reviews of this literature.
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Domestic innovation and the patent system

The results on IP and technology transfer seem sensible and consistent with a priori
intuition. However, as suggested earlier, the more important question for policy is the
question of the impact of strengthened [PRs on innovation and development within a
developing country. Does stronger patent protection help to enable and increase that
country’s own innovative capacity? This question has been approached empirically by
economists in two different ways: looking at the relationship between IP and innovation
across countries, as described earlier, and using individual country case studies of changes
in patent law. For example, Kim (2003) argues that the Korean case shows that strong IPR
protection in earlier stages of industrialization can hinder learning via imitation. Kumar
(2003) reviews the historical relationship between IPRs, technology, and development in
East Asia and concludes that “Japan, Korea, and Taiwan have absorbed substantial amount
of technological learning under weak IPR protection regimes during the early phases.”
(Kumar 2003: 217).

There is a good-sized literature on patents or IP and economic growth using cross-country
regression, pioneered by Ginarte and Park (1997). Gold, Shadeed, and Morin (2017) review
the results from this line of research, finding them somewhat inconsistent, especially as
concerns the variation in the relationship with the country’s income level. As they suggest,
some of this inconsistency can be due to the use of different models and data choices, and
they construct a new IP index that is sensitive to the many changes induced by TRIPS. They
then advance the interesting hypothesis that the [P-growth association is due to a placebo
effect: foreign investors believe that IP strength is good for their investment so when they
see it increase, they increase their investment even though there is no actual impact of IP
strength on the investment success. This hypothesis is supported by their evidence that the
impact of IP-intensive imports on growth is many times that of the effect of IP on growth
through domestic inventive activity (US patent applications from the country) in lower and
upper middle income countries, controlling for the strength of IP. They also find that the
attractiveness of a country as a PCT destination is not related to growth, in the presence of
their IP strength index. Although it is not possible to truly test for the placebo effect, the
finding that technology transfer rather than domestic invention is more induced by IP
strength seems consistent with what other researchers have observed.

6. Recentresearch on patenting in middle income countries

I now turn to a closer look at what we have learned from recent research on the
strengthening of patent systems in middle income countries, some of which has been
TRIPS-induced. Research by my co-authors and myself has looked at the introduction of a
broad regional system in the presence of existing national systems, the impact on firm
performance from the introduction of a reformed patent system, and finally on the specific
impact of patents on pharmaceutical innovation and patenting in developing countries.
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Regional patent systems!3

Operating a patent system that does full search and examination is an expensive
undertaking, and may not be the best use of government spending in many countries. The
PCT system described earlier is a partial solution to this problem. In addition, there are a
number of regional patent systems that serve more than one country, such as the
Organisation Africaine de la Propriété Intellectuelle (OAPI) for French-speaking Africa, the
African Regional Intellectual Property Organization (ARIPO) for English-speaking Africa,
and the Eurasian Patent Organization (EAPO) for Russia and the former Soviet republics.
The most important regional system is undoubtedly the European Patent Convention (EPC),
covering about 40 European countries, Do such systems reduce patenting costs for their
participants? Do they induce more patentable invention?

Helmers and I (2018) explored these questions in a study of accession to the European
Patent Convention (EPC) by a number of mostly Eastern European countries during the
2000-2008 period. We looked at changes in patenting behavior around the time of
accession by non-residents, residents, and the inventors and firms resident in the country.

The EPC was created in 1977 with 7 countries; it now has 41 contracting states and 6
countries as extension states that allow validation of European patents in their country.14
The applicant makes a single application to the European Patent Office (EPO), designating
the states in which the patent might be validated. After grant, the patent must be validated
(and renewal fees paid) in every state for which coverage is desired. Enforcement takes
place in national courts.! In principle, obtaining a European patent is lower cost than
applying at each national office if coverage is desired in more than one or two countries.
Other regional systems also use this model.

The 14 countries we studied are shown in red in Figure 5. With the exception of Norway
and Iceland, they are classed as middle income countries, in contrast to most of the other
members of the EPC, which are high income. Using patent data at the EPO and at the
national offices of the 14 countries, we examined the changes in patent application
strategies in these countries and at the EPO around the time of accession to the EPC. We
also looked at any changes in FDI in the countries in response to accession.

13 This section is based on joint work with Christian Helmers. See Hall and Helmers (2019) for
details.

14 These countries are Bosnia and Herzegovina, Montenegro, Moldovia, Tunisia, Morocco, and
Cambodia.

15 The Unitary EU patent (currently for approximately 25 European countries) comes into force in
2018. This patent will have a single set of fees and enforcement will take place at the Unitary Patent
Court. Our analysis preceded the introduction of the unitary patent by several years.
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Figure 5

UK

EPC member pre-2000 . EPC accession 2000-2008 EPC Accession post-2008

Our findings were that resident applicants hardly respond to accession, in the sense that
they continue to apply to their national office, only occasionally adding an application to the
EPO. There was a small response via increased EPO patenting by inventors resident in the
countries. In contrast, non-resident applicants respond strongly to accession, as one might
have expected, immediately switching their patent applications to the EPO. However, there
was little visible change in the willingness of foreign firms to invest in the country, although
overall there was growth in FDI before and after accession. We cautioned that the accession
of Eastern European countries may be a special case, because many of these countries were
in the process of joining the EU at the same time, and investment may have been responding
to this fact.

The main conclusion from this study was that non-resident applicants and inventors
benefitted from a reduction in the cost of obtaining broader coverage, but that resident
inventors were affected very little by the shift. This suggests that they may not have viewed
their inventions as valuable or novel enough to justify the expense of dealing with a remote
office in a different language. Nevertheless, given the fact that non-resident applicants
outnumber residents by approximately threefold, there was a substantial reduction in the
costs born by the national offices, as these applicants shifted their applications, which may
be by itself a benefit to the country in question.

15



Study of Chilean IP use and firm performance16

How do firms in a rapidly developing country make use of [P and does it impact their
performance? Fink, Helmers, and I (2018) looked at this question using a comprehensive
panel of Chilean manufacturing firms and their IP holdings. Chile is an interesting case
because of its relatively rapid growth after the end of the military dictatorship in 1989,
when it transitioned from a middle to high income country by the World Bank definitions.
Among other changes, this transition to democracy was closely followed by the introduction
of a new intellectual property system. In the mid-1980s, 70 countries had a higher real GDP
per capita than Chile, whereas by 2014, there were only 57 such countries (see Figure 6
below). In 2010, Chile became the first South American member of the OECD.

Figure 6
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Source: Penn World Tables (Feenstra et al.,, 2015)

Because Chile introduced a new IP system and joined the Paris convention in 1990/1991, it
is useful to study how these changes impacted firms in Chile. Therefore a joint project of
WIPO and INAPI (Chilean National Institute of Industrial Property) was undertaken to
construct a dataset combining Chilean patents, trademarks, and design rights between 1991
and 2010, the ENIA manufacturing census 1995-2005, and the Innovacion surveys 1997-
1998, 2000-2001, 2003-2010 (Abud Sittler et al. 2013). In Fink et al. (2020), we used these
data to look at whether there was any impact on firm growth or productivity following their
first time using the IP system. Because we do not have manufacturing sector data prior to
1991, it is not possible to treat the introduction of the new [P system as a natural
experiment, analyzing firm behavior before and after its introduction. In any case, given all

16 This section draws from joint work with Carsten Fink and Christian Helmers (Fink et al., 2020).
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the other changes to the macro-economy at the same time, this would not be a useful
procedure. Our approach is to compare firms that use the system for the first time some
time post 1991 to those that do not use it during the 1991-2005 period. Obviously, this does
not remove all concerns about endogeneity of use, but it still turns out to be somewhat
revealing.

The most striking thing in these data from our first look was that most Chilean patents are
filed by non-residents (~90 per cent over the 1990-2010 period), whereas the majority of
trademarks are filed by local applicants (~70 per cent over the same period). This finding
suggests that even in middle income countries, the first consequence of aligning a patent
system to international standards is that it facilitates the extension of patent protection by
multinationals, rather than inducing indigenous patentable innovation. In contrast to
patents, trademarks in many cases require only distinctness within the country in which
they are registered, so may be easier for domestic firms to obtain and will provide some
protection against imitation of innovative products that are not eligible for patent
protection. Note also that Chile does not have a use requirement for trademarks, which has
led to considerable “squatting” by domestic entities on internationally known trademarks
(Fink, Helmers, and Ponce 2018).

We found that the determinants of both patent and trademark use are similar to those in
developing countries (Hall et al. 2013 for the UK; Balasubramanian and Sivadasan 2011 and
Arora et al. 2016 for the US). Firm size (in terms of employees), market share, whether it
exports, and being located in the Santiago metropolitan area were positively associated
with both. Controlling for these variables, foreign owned firms were more likely to patent
and less likely to trademark, consistent with the aggregate statistics, and publicly owned
firms do not trademark much, although they are slightly more likely to file for patents.

We then examined the performance impact of first time IP use during the 1995-2005
period, using difference-in-difference methodology to compare revenue, inputs
(employment, capital, and materials), and TFP (Total Factor Productivity) between those
who do not use a particular form of IP and those who file for their first IP of a particular
type (patent, trademark, or design right). We used a variety of estimates for TFP, finding
that the Ackerberg-Caves-Frazier method was preferred, although the results of the diff-in-
diff estimation did not depend strongly on the choice of the TFP estimator. We found fairly
striking results for all types of IP: the “treated” firms grew faster both before and after first
time IP use, but TFP was unaffected by the adoption of IP. We show the results for patents
graphically in Figure 7 below. There is substantial firm growth before first time use that
then flattens out, with a hint of increased TFP two years after the first patent filing. Because
patenting samples are small, and changing over the period, this rise did not translate into
anything significant in the diff-in-diff regressions.
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Figure 7

Trends for first-time users of patents (relative to controls)
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Source: Fink, Hall, and Helmers, 2020.

As a final piece of evidence on Chilean domestic inventive activity, I show the evolution of
Chilean origin patenting worldwide in Figure 8. The figure shows Chilean origin patent
applications via the direct and PCT route, at all offices worldwide, separately for INAPI
(Chile), the IP5 offices (CNIPA, EPO, JPO, KIPO, and USPTO), and the other offices, most of
which are those of the higher income Latin American countries. It is clear that Chilean
inventors do not file internationally in any appreciable numbers until quite late in our
sample, around 2002, 10 years after the country joined the Paris Convention. This suggests
that there can be a considerable lag between the introduction or strengthening of an
existing patent system and its effects on domestic invention, which in turn helps to explain
why we frequently do not see any impact in short panels.
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Figure 8

Worldwide Chilean Origin Patent Applications
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Our conclusions from this study of IP use by Chilean firms can be divided into two parts:
those that represent differences from most developed countries, and those that are the
same. The differences from the use of patents in high income countries are that most
patents come from outside the country and that foreign-owned firms are much less likely to
do R&D in the country. The similarities to developed countries are that there is heavy
trademark use by domestic firms and individuals, and the relationship of R&D and
innovation to firm characteristics is very similar, even though the absolute levels are lower
(Abud Sittler et al. 2013, Fink, Hall, and Helmers 2018).

Patents and pharmaceutical innovation in Chile!”

Much of the debate over the role of patents in developing countries has centered on their
use in covering pharmaceutical innovations. The weight of evidence in developed
economies suggests that these patents are the most valuable for firms (Hall et al. 2005,
Arora et al. 2008) and the most highly valued by managers (Cohen et al. 2000).
Correspondingly, this technology is often the technology where multinationals choose to
extend their patenting activity into developing countries, inhibiting the development of
cheaper generic alternatives in those countries that have the relevant technological capacity

17 This section draws from joint work with Maria Jose Abud Sittler and Christian Helmers (Abud
Sittler et al.,, 2015).
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(Lanjouw 1997; Scherer and Weisburst 1995). It is also often argued that patent protection
in developing countries has the benefit of inducing research into neglected diseases.

Given the often contentious debate around this topic, which affects the health of so many, it
is not surprising that a vast amount of research time has been devoted to it. I discuss a few
of the recent empirical papers here. The key questions addressed are whether
pharmaceutical patent availability increases pharmaceutical innovation, especially for
neglected diseases, and whether such availability speeds up the diffusion of drugs to less
developed countries from those where they were first introduced. In general, the focus is on
pharmaceutical product patents (rather than process patents), because the former were
frequently not permitted in a number of countries before TRIPS, whereas the latter were
more frequently allowed.

Qian (2007) looks at a broad range of countries over the 1978-2002 period, examining
whether R&D or US patenting increases in the country after product pharmaceutical patent
introduction. She uses a sample of 26 such countries matched to controls by GDP,
population, education level, IPR strength, legal origin, and previous pharmaceutical industry
strength. Regardless of whether the country previously allowed process patents, she finds
no increase in domestic R&D or US patent filings from product patent introduction except at
higher levels of GDP per capita. Kyle and McGahan (2009) exploit the variation in timing of
the TRIPS introduction of pharmaceutical product patents, 1990-2006. They associate
patents to drugs for particular diseases and find a strong association between the
introduction of pharmaceutical patents and R&D effort for diseases that are prevalent in
high income countries, but no association for the “neglected” diseases prevalent in low
income countries. Thus both these papers are unable to find positive innovation impacts for
developing countries from the introduction of pharmaceutical patents.

Turning to the diffusion of drugs that already exist in developed countries, the results are
more positive. Cockburn, Lanjouw, and Schankerman (2016) examine 642 new drugs
launched in 76 countries during the1983-2002 period. They find that price regulation
delays the launch of such drugs, increasing the diffusion lag by 25 to 80 per cent. Longer and
stronger product patents speed up launch, with long patents (those with lifetimes 18 years
or longer) reducing the lag by 55 per cent. The results for process patents are more
ambiguous -- although generally positive for launch, whether the term of process patents
increases launch probability depends on the correction for endogeneity of the policy
variables. Their results are similar for countries at all income levels.

Kyle and Qian (2014) compare 716 drugs pre- and post- TRIPS compliance in 59 countries
in the 2000-2011 period. Like Cockburn et al., they find that patent protection speeds
launch, and also that it increases both the price and the quantity of the drug sold. Price
discrimination across countries does not depend on whether the drug is covered by a
patent, but the price premium for patented drugs declines after compliance with TRIPS.
They suggest that policies to mitigate the impact of TRIPS in developing countries, such as
price controls, may be responsible for this effect.
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Our paper (Abud Sittler, Hall, and Helmers 2015) focuses on a current policy debate in the
pharmaceutical patenting area: whether firms are able to extend the patent life of drugs
using secondary patents and how this strategy impacts less developed countries. Secondary
patents are those on alternate formulations of the drug or on variations in methods of
administration. A number of developing contrives have restricted or considered restricting
their use.18 In the unsuccessful negotiations over the Trans Pacific Partnership a critical
issue was patentability of new uses or methods of using a known product and the
“enhanced efficacy of a known product” threshold (Article QQ.E.1). In our paper, we looked
at whether foreign pharmaceutical firms use strategic patenting behavior to keep domestic
generic producers off the market in Chile. That is, how is entry into the manufacture of
drugs for specific therapeutic categories affected by the presence of foreign pharmaceutical
patents? Do secondary patents delay entry by Chilean firms into drug production? What is
the share of patents held by foreign pharmaceutical companies associated with drugs
commercialized on the domestic market?

This debate is encapsulated by the following anonymous quotes by a pharmaceutical
company and generic producer in an EU Commission (2009) report on secondary patenting:

"We were recently successful in asserting the crystalline form patent in
[name of country], where we obtained an injunction against several generic
companies based on these patents by 'trapping’ the generics: they either
infringe our crystalline form patent, or they infringe our amorphous form
process patent when they convert the crystalline form to the amorphous
form.” An anonymous pharmaceutical company, EC (2009), p. 189.

“The entire point of the patenting strategy adopted by many originators is to
remove legal certainty. The strategy is to file as many patents as possible on
all areas of the drug and create a 'minefield’ for the generic to navigate. All
generics know that very few patents in that larger group will be valid and
infringed by the product they propose to make, but it is impossible to be
certain prior to launch that your product will not infringe and you will not
be the subject of an interim injunction.” An anonymous generic producer, EC
(2009), p. 196.

There is some prior empirical evidence on secondary patents. The same European
Commission study found a primary to secondary patent ratio of 1:7, with a pending patent
radio of 1:13, and a granted patent radio of 1:5. There were disproportionately more
secondary patents after product launch, suggesting that successful drugs garnered more
such patents, not surprisingly. Kapczynski et al. (2012) investigated the type of secondary

18 Some examples: India’s Glivec decision, 1 April 2013 - imatinib mesylate (beta-crystalline form of
an existing anti-cancer drug) rejected by Supreme Court for obviousness. Brazil - Projeto de Lei n°
5.402/2013 (includes provision similar to paragraph 3(d) of India’s Patent Act). South Africa -
proposed National Policy on IP: “[Legislation] should exclude diagnostic, therapeutic and surgical
methods from patentability, including new uses of known products, as is the case under the TRIPS
agreement.” See Sampat and Shadlen (2017).
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patents associated with drugs filed at the FDA during the 1991-2005 period: 56% were on
formulation, 24% on salt, crystalline or other forms, and 63% methods of use (some of more
than one type). Secondary patents were filed after FDA approval and extend exclusivity
lifetime by an average of 4 to 5 years, with more secondary patents if the branded drug’s
sales were higher.

Sampat and Shadlen (2017) compared Brazil, India and Argentina to the US, Europe (EPO
patents), and Japan. They found little evidence that secondary patent provisions in the
former group of countries have had much effect on limiting them, although grant rates
overall tend to be lower in those countries, both for primary and secondary patents.

Our study was based on a match of the complete list of drugs and their active ingredients
registered at the Chilean ISP (Institute of Public Health) 1934-2012 with the Chilean patent
data.!® Pharmaceutical patents were not allowed in Chile until the patent reform of 1991,
and there has been consistent growth in them since then. The patent law has been amended
several times for TRIPS and various free trade agreements, to extend patent life from 15 to
20 years, allow for extension due to delays in grant/registration, and to soften the
secondary use restriction.

Our findings were the following: First, only a small fraction of pharmaceutical patents
(<2%) are held by Chilean entities, and the largest source countries are the US, Switzerland,
and Germany. Second, 113 (22%) of 504 matched patents were primary patents, and
primary patents were more likely to have been granted. Third, the top therapeutic classes
protected by patents differed depending on the age of the drugs: anti-ulcer, anti-
depressants, anti-psychotics are older drugs (pre-1991) and have few primary patents if
any, whereas anti-virals (including HIV) and anti-neoplastics (anti-cancer) are newer and
had a much higher ratio of primary patents, up to 40 per cent of the total.

The ISP register also contain information on the role of firms registering drugs. Chilean
firms were largely engaged in domestic manufacturing, quality control, importing,
packaging, and distribution. Only two drugs had a Chilean firm as the source, but no patents
(both were generics), while two drugs had secondary patents owned by Chilean firms, and
no primary patents: Larmax-D, an anti-histamine compound, and Faronkal, a nasal
decongestant compound used for sleep apnea.

Our conclusions from this investigation were that Chilean companies manufacture common
drugs with lots of different formulations, but they do not manufacture newer drugs that are
patent protected. Almost all pharmaceutical patents are held by foreign firms, and almost
no products of domestic companies are protected by patents. Looking across therapeutic
classes, we found a negative relationship between the share of drugs patented by foreign
companies and the number of drugs manufactured by domestic companies. In addition, we
found weak evidence for strategic patenting behavior in pharmaceuticals in the form of
extending patent life.

19 This was a complex undertaking; for details on the match and the identification of secondary
patents, see Abud Sittler et al. (2015).
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7. Conclusions

[ began this survey with a quote from Edith Penrose suggesting that the benefits of
international patent systems have been overemphasized relative to the associated costs.
The preceding overview of the literature on the role of the patent system in economic
development suggests that the benefit-cost ratio may be even less attractive in the case of
developing countries, primarily because the benefits are low, while the costs are similar to
those in developed countries.

There are a number of reasons to think that having a patent system is not an important
ingredient of development policy for low or even middle income countries. First, there is the
historical cross country evidence of Moser (2005, 2013) and Lerner (2002), mentioned
earlier. Mostly based on variation within Europe, both authors use innovation measures
that are not contaminated by the local patent system to show that innovation activity is not
increased by a stronger system.

Second, the introduction of a regional system with broader patent scope geographically
does not increase innovative activity in middle income countries and only shifts patenting
activities marginally. In general, a very small share of firms in those countries uses the
system at all. Third, joining the international Paris Convention and increasing patent
strength does not lead immediately to more innovation and patenting, although it is true
that the few patenting firms in Chile are faster growing, both before and after their first
patent. An interesting suggestion from Gold et al (2017) is that the empirically observed
feedback or simultaneity in the relationship between IP strength and growth may be partly
a placebo effect, where beliefs in the benefits of IP rather than actual use drive growth. This
argument may apply to individual firms as well as to the economy as a whole.

From the perspective of a developing country, the most important patents are those taken
out by the pharmaceutical sector and to lesser extent, the broader chemical sector. Because
these patents are generally the most valuable, they are the most widely used by foreign
multinationals, and their enforcement is likely to have the most negative impact on
domestic social welfare. In Chile, for example, 60 per cent of patents are in pharmaceutical-
chemical technologies, whereas in high income countries, the share of these technologies is
22 per cent. Similarly, 60 per cent of the non-resident filings in our sample of the countries
acceding to the European Patent Convention after 2000 were in the pharmaceutical-
chemical technologies before accession. The evidence on the impact of strengthening the
patent system via TRIPS on the pharmaceutical sector in developing countries is nuanced:
1) it has had little effect on research directed to “neglected” diseases; 2) it does speed up the
launch of new drugs.; and 3) some of the price impact is mitigated by other domestic
policies. With respect to Chile, we found that there was use of secondary patenting by
multinationals to extend patent term and little domestic impact on invention or patenting,
at least in the short run. According to WIPO statistics, the majority of all Chilean patents (85
per cent) are still held by non-residents in 2017-2018, which is almost the same as in 1980-
1981 (86 per cent), even though Chile itself has moved from a middle income to high
income country during the same years and its real GDP per capita has more than tripled.
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Overall the investigations surveyed here support Penrose’s view in 1951 and 1973 that
patent system design might wish to take into account the development level of the economy
in question. In addition, they highlight the relative unimportance of patents for domestic
entities in these economies, even when a well-administered system exists, and suggest that
patenting may not be a key tool in the development policy maker’s toolkit.
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