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Abstract

This paper describes a new patent-based indichtoventive activity. The indicator is based
on counting all the priority patent applicationgdi by a country’s inventors, regardless of the
patent office in which the application is filed,dacan therefore be considered as a complete
‘matrix’ of all patent counts. The method has thgamtage of covering more inventions than
the selective Patent Cooperation Treaty (PCT)iadic family counts, while at the same time
limiting the home-country bias of single-countrysbd indicators (inventors from a particular
country tend to file in their own country). The icator is particularly useful to identify
emerging technologies and to assess the innovaéidormance of developing economies.
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1. Introduction

The past decades have seen a sharp increaseusedlwd patent-based indicators by scholars
and policy analysts. Patent data are used acrasstific disciplines and for a range of
purposes—such as assessing a country’s innovagoformance, evaluating researchers’
mobility or tracking the emergence of new technmegYet the abundance of data sources
and counting methodologies lead to heterogeneowscsieDepending on the reference date
(priority date vs. application date), the criterifor geographical allocation (inventor vs.
applicant), the level of aggregation and severatiotimensions, patent counts can vary to a
very large extent.

Certain types of patent indicators are more apjatgifor certain uses, and careful
consideration of the research objective is needesliect the most appropriate indicator. For
instance, national data provided by the US Patat Brademark Office (USPTO) are
appropriate for studies of the market orientatiérineentive activity. Due to their limited
coverage, however, national databases are subjecgéographic bias. For instance, USPTO
patent counts are strongly biased in favour of & @anadian inventors, owing to the high
propensity of North American applicants to file gras at that patent office. The ways to
avoid the geographic bias are either to count rii@onal’ patents filed under the Patent
Cooperation Treaty (PCT), or to count applicatiditesd simultaneously at several national
offices (e.g., the ‘triadic families’ discussedsection 2). These indicators are very exclusive.
They count only applications having an internatiomearket perspective and, hence, are
biased towards inventions of higher value, which aften owned by large firms with a
substantial patenting budget. It has long beengmised by scholars that many inventions of
local relevance are also of interest for varioussoms. They can serve the development of
small companies, they witness the presence of ptagercapabilities, and they may be of
particular value within developing countries. Owelting these local patents therefore
precludes a full view of the inventive activity aduntries.

This paper presents a methodology to build an atdrcof priority patent applications
using the Worldwide Patent Statistical Databaseés(B@ that is maintained and distributed by
the European Patent Office (EPO). A priority filing the first patent application filed to
protect an invention. It is generally filed in tipatent office of the inventor’'s country of
residence, although it may also be filed elsewhareome countries the national patent office
attracts only a small share of the priority filingeade by domestic inventors. A
comprehensive measure of inventiveness therefayeires a count of all priority patent
applications filed worldwide and their assignmemthe country of the inventor’s residence
(or that of the applicant, depending on the resealtmective). The aim of this paper is to
present a new patent-based indicator that religkisrapproach.

The idea of a count of patent priorities is not @ se, as it has been done before,
notably in the Trilateral yearly reports publisht®dEPO, the Japan Patent Office (JPO), and
USPTO. To make this approach operational on a lscgke, however, several practical issues
need to be resolved. The most crucial one derik@s the fact that the Patstat database is
plagued by missing information on inventors. A idigiishing characteristic of our
contribution is that we present a way to address pinoblem. In particular, whenever a
priority filing has missing information on invengrwe look for any subsequent filing of the

! See the OECD Patent Statistics Manual 2009 fanatepth critical review of existing patent indioe, and
Derniset al. (2001) for a first empirical assessment of varicosnting methodologies.



same invention that may include this informatioralitfity tests suggest that the proposed
retrieval algorithm is highly accurate.

Compared with existing indicators, which mainly decon higher-value patents, the
worldwide count improves the measurement of themtive activity of small open economies
and emerging economies, and reflects the ovenativiative dynamism of countries. It is also
extremely useful in tracing the geographic locatadremerging technologies. With its all-
encompassing approach, the indicator measuresnentiveness’ of countries, as opposed
to the inventive ‘performance’ captured by existingh-value indicators. This being said, the
measure of patenting activity developed in thisgpap actually the source of all patent series,
in the sense that it can be used to generate stirex patent indicators. For instance, to
generate the triadic indicator, it would be easysébect only those priority filings that
eventually became triadic patents. Thanks to itsegdity, the worldwide count of priority
filings is also particularly appropriate for withaountry analysis of inventive activity. It
allows scholars and policy analysts to track thputation of patents by domestic inventors
and informs them of the characteristics of theiramal system of innovation and exposure to
international research.

The paper is organised as follows. The next sectexnews the existing patent
indicators. Section 3 describes the methodologystatistical overview of the indicator is
provided in section 4. Section 5 studies paterdicigvity in an emerging field to illustrate the
differences with established patent indicators.ti8ed discusses how the patent indicator
can be used and offers conclusions.

2. Patent indicators

This section reviews four popular patent indicatorsight of six key characteristics: i) the
home bias; ii) the existence of a time effect;tii¢ timeliness of the statistics; iv) the type of
document; v) the level of aggregation; and vi) thedue of patents. In the following
discussion, it is assumed that the reader has ergjditnowledge of the patenting process and
of patent indicatorg.

The termhome bias means that domestic applicants tend to file matergs in their
home country than nonresident applicants, relatvtheir inventive capacity (OECD 2009:
60). By extension, we use this term to refer to hihe institutional and geographical
characteristics of patent systems affect patenmtsodror instance, relying on USPTO patents
to assess countries’ innovation performance woeddl Ito a biased count in favour of US
firms,§but also Canadian and Mexican firms dueh&rtgeographical proximity to the United
States.

Thetime effect is defined as the effect of the passing of timagatent indicator. One
illustration of this effect is provided by de Rasfsse and van Pottelsberghe (2007), who
show that the older members of the European Pa&entvention (EPC) have a higher
propensity to file applications at the EPO.

Timeliness indicates how quickly a particular class of patdsitta becomes available.

A good discussion of these topics can be fouridemiset al. (2001) and OECD (2009). Schmookler (1950),
Pavitt (1985), and Griliches (1990) provide an egtee discussion of the possibilities and problerhpatent
indicators.

% See Harhoff et al. (2009) for an illustration @iwgeographical distance affects the propensitsetek patent
protection in a country.



The type of document refers either to priority filings or second filiegA priority
patent application is generally filed at the inwets home office, although this need not be
so. When a priority patent application is subsetjydihed in other jurisdictions, with the aim
of extending the patent protection to foreign meskéeéhe applications are called ‘second
filings'.

The level of aggregation can be the individual patent level or the famiydl. A
family of patents is a set of patents (or applaa) filed in several countries which are
related to each other by one or several commonmiyridings (OECD, 2009: 71).

Even though it is difficult to estimataatent value, it is possible to rank some of the
indicators according to the presumed average valube patents that they count. Table 1
displays a comparative description of the main atta@ristics of existing patent indicators.

Table 1: Comparison of patent indicators

Time Timeliness Level of
Home bias effect (months) Document aggregation Value
Geographic Ingtitutional

USPTO Strong None N 40 PF & SF Individual Low tghhi
EPO Medium None Y 18 PF & SF Individual Med. tohnig
PCT Low None Y 18 PF & SF Individual Varying
Triadic Low None Y 40 - Family High
Worldwide? None Medium N 18 PF Indiv./Family  Low to high

Notes: PF: priority filing. SF: second filings. Wawide: the indicator proposed in this paper.
a. The timeliness of 18 months does not apply to paagplications filed at the USPTO, which can remain
undisclosed until grant.

A first indicator is the count of the number of guatls granted by the USPTO, which
has been accessible to researchers for a longaides extensively used for international
comparisons (Merton, 1935; Schmookler, 1954; Saatk Wyatt, 1983). It is argued that a
country is more innovative than another if it haBigher share of US patents relative to its
size. An advantage of the indicator is that becapgdicants face a roughly similar patenting
cost and are compared under the same patent syiemmstitutional bias is eliminated. Yet
researchers have also long been aware of the fiomtaof this measure. For instance, Pavitt
(1985) explains that ‘foreign patenting as a proxgasure of innovative activity has been
subjected to [...] criticisms [...] arguing that theray be systematic, country specific biases
in the propensity to patent the output of innovatactivities in foreign countries.” Because
Canadian and Mexican companies file relatively mpaigents in the United States than do
firms from continental Europe (owing to relativeopimity—the so-called geographic bias),
comparisons must be made with great care. In additintii 2001 the USPTO disclosed
statistics only on patents granted, rather thaagplications, so that that the timeliness of the
statistics was subject to the lag between the tvemts. Certain alleged shortcomings of the
US patent system, such as its low inventive requard, lack of transparency and a lax fee
policy, may have led to excessive strategic patgrdidding further doubt about the relevance
of the indicator. See the evidence provided by Rattelsberghe (2011) for an international
comparison.

A second measure involves counting patent appdicatiiled at the EPO. The EPO
was created in 1974 as a regional patent officprtwide a single patent filing and grant
procedure for member states of the EPC. The ERAD igpper layer in the European patent
system and is cost-effective to use if the apptigantargeting more than three European
countries for protection. Once a patent has beantgd by the EPO, it must be validated and
kept in force in each country where protectionasiced. Since the EPO is a regional office,
the count is not biased toward a single countrydeast as far as European countries are



concerned—such that statistics on patent filingshat EPO are often assumed to be less
biased than those at the USPTO. The count of ERénpapplications nevertheless provides
an incomplete picture of patented output, as aagptg still have the option to file in their
home country or directly at other national pateffices. A recent study by de Rassenfosse
and van Pottelsberghe (2007) provides evidence th@atiransfer rate of national priority
patent applications to the EPO varies greatly acERC member states and is predicted by
variables not related to innovation performancehsas the duration of membership of the
EPC (direct evidence of the time effect). In otherds, the authors find the presence of a
systematic bias in the data, casting doubts orctimeparability of statistics based on EPO
patents. Arguably, however, this bias is bound daish as applicants get used to the EPO
procedure.

The count of patent applications filed under thel R€a third, frequently used patent
indicator. The PCT is an international treaty thiatvides a unified procedure for filing patent
applications in each of the 145 contracting stéessof May 2012). It makes it possible to
seek patent protection by filing an ‘internatioregbplication’ at the World Intellectual
Property Organization (WIPQO). This application mtisén be validated in each national
patent office where patent protection is soughe PICT route extends the priority period to
31 months instead of the usual 12 months allowedhey Paris Convention, giving the
applicant more time to assess the potential vafuthe invention (OECD, 2009). It is not
clear whether PCT applications are of higher vahan, say, EPO applications. Indeed, as
argued in Guellec and van Pottelsberghe (2000pight be that inventions with uncertain
market potential are filed through the PCT routdiereas those with an unquestionable
potential tend to be filed directly at the EPO. Hmepl evidence, however, seems to suggest
that the PCT route is associated with higher-vahsents (van Zeebroeck and van
Pottelsberghe, 2011; Jensatral., 2011). Statistics based on PCT applicationdesm® subject
to a home bias, even though applicants have maeleearuse of the PCT across countries and
industries, especially in the treaty’s early dalBe timeliness of this indicator is good, as
PCT applications are published by the WIPO 18 nwafter the priority date.

A fourth popular indicator is the count of triadw@atent families, which is the first
statistic based on patent families to become widedgd as a measure of the inventive
performance of countri€sit was developed a decade ago by the OECD to amite of the
shortcomings associated with other indicators. dine was to create a measure that selected
patents of a certain quality and that would be camaiple across countries. According to the
OECD definition, the triadic patent family is a sédtpatent applications that have been filed
at both the EPO and the JPO and granted by the OSBharing one or more priority
applications. The indicator is robust to differeside patent regulations across countries and
changes in patent laws over the years (Deehial., 2001; Dernis and Khan, 2004). The
geographic bias is reduced, since only patents waithinternational scope are selected.
Similarly, triadic patents must be of high value jistify the costs incurred with patent
applications in the three patent office&nalysis by de Rassenfosse and van Pottelsberghe
(2009) shows that, among the existing indicataiadic patents are the least affected by
differences in propensity to patent across coumtead are particularly reflective of the
productivity of research efforts. The count of di@ patents is thus particularly suited for

* Other institutions that also report statisticspatent families include the WIPO and the ‘four e’ statistics
working group (previously known as the Trilaterdfi€®). Frietsch and Schmoch (2010) propose traismal
patent families, defined as all patent familieswat least a PCT application or an EPO application.

> See van Pottelsberghe and Francois (2009) anchsigeRfosse and van Pottelsberghe (2011) for assasset
of legal and administrative patenting fees at tR©FEthe JPO and the USPTO.



international comparison of innovation performandemajor drawback of this indicator,
however, is its poor timeliness as a result ofgtant lag at the USPTEOWhile it is possible

to mitigate the timeliness issue with ‘nowcastiteghniques (i.e., forecasting the recent past),
as explained in Dernis (2007), these techniqued terproduce imprecise results for small
patenting countries and emerging economies.

The indicator proposed in this paper (labelled ‘Watde’ in table 1) counts priority
patent applications filed by inventors from a givauntry regardless of the patent office of
application (as opposed to counting filings at aecHic office such as the EPO). This global
coverage eliminates the geographic bias (but atadlsé of introducing an institutional bias—
because we are counting national patents, the ipaties of each national patent system are
likely to affect the county.In addition, because the new indicator involvesocant of
priorities, it is the closest measure to the ddtéeneention. The methodology adopted to
compute the indicator is presented in the nexi@ect

3. Methodology

The counting methodology proposed in this papecadsceptually simple—consisting of
selecting the priority patent applications filedngavide in a given year and assigning them
appropriately—though its implementation is quitalidnging and requires several working
assumptions that need to be discussétle data come from the EPO Worldwide Patent
Statistical Database (Patstat, April 2011 editiovl)ich covers records on patent applications
filed in more than 70 patent offices around thelddiThe issues that must be tackled to build
the indicator can be grouped into four categotijethie choice between the inventor’'s and the
applicant’s country of residence; ii) the critenised to identify priority filings; iii) the choice
of a straight count versus a family-based courd;ighthe recovery of missing information.

3.1 The allocation of priority filings to countries

One can assign patents to countries either acaprdinthe ‘inventor’ criterion, or to the
‘applicant’ criterion. The inventor criterion reéies the origin of the inventive activity and
ensures a good match with statistics on researdtdavelopment (R&D), which specifically
relate to the R&D expenditures within a country 2 2009: 63). The inventor count thus
captures the outpureated by inventors in a country rather than tbained by companies of
a country (the applicant criterion). This distioctimatters mainly for countries that have a
large number of foreign-owned R&D laboratories amdere a count based on applicants
might underestimate the country’s true inventivapati For instance, Guellec and van
Pottelsberghe (2001) estimate that more than 30cpat of the patents from Belgian
inventors are applied for by foreign companies. Bxamples that follow assign patents

® In the 2000s, the grant lag was estimated to bets®6 months from filing (USPTO Data VisualizatiGenter,
August 2010). However, the grant lag does not tdedunt of the backlog at the USPTO: From 45 pat te
more than 55 per cent of patent applications fitethe early 2000s were still pending in 2010.

" The characteristics of the worldwide count, inahggits institutional bias, are discussed in settio

8 In practical terms, 52 patent offices are includedhe analysis: those in OECD countries; thos€ERC
member states; those of Brazil, Russia, India, &hand South Africa; the EPO; and the WIPO. Thé&seffices
account for 98.5 per cent of worldwide priorityiffihs in 2005. The MySQL source code used to bkl t
indicator is available upon request from the awthor

° Note that the coverage of the Patstat databasedmplete for some patent offices, which affebts accuracy
of the indicator (see discussion in Appendix CH4)e coverage of the database should neverthelesspoeved
with future releases of the database.



according to the country of residence of the inwgs). The methodology of assigning
patents according to the applicant’s country ofdesce is very similar to the methodology
presented in this paper, such that we do not disicdisrther.

Note that a fractional count methodology is usdtnva patent has more than one
inventor (see the implications of fractional coum®erniset al., 2001); this ensures that the
count is not artificially inflated. An alternativepproach, less accurate but frequently used,
takes into account only the country of residencehef first inventor listed in the patent
application.

3.2 The identification of priority filings

Priority patent applications filed under the P&snvention and the PCT are considered for
the analysis. Particular types of applications weteluded in order to increase international
comparability. Specifically, some patent officessrdaecond-tier patents, which are granted
generally for a period of up to six years. By castr ‘standard’ patents can be maintained for
20 years (the minimum statutory duration set by Tmade-Related Intellectual Property
Rights Agreements, known as TRIPs). The decisios also made to exclude applications
that have any type of linkage with other applicasiosuch as a continuation, a continuation in
part, or a division. Other specific patents, whietm be identified by their ‘publication code’
in the Patstat database, have also been removethgfance, plant patents at the USPTO). A
list of the excluded publication codes is providadAppendix A.Note that these patents
usually constitute a small fraction of total patapplications, and their exclusion does not
affect the count significantly. However, it makég indicator more homogeneous and easier
to interpret.

The USPTO did not publish patent applications w2@id1, meaning that only granted
patents could be observed—and counted—hbefore #tat With the 1999 Inventor Protection
Act, the USPTO aligned to international practicad atarted publishing patent applications
18 months after the filing date. However, only patpplications that will be filed abroad are
automatically published. For patents targetingdbmestic market only, it is still possible to
avoid publication until the date of grant. Therefosome applications in the USPTO remain
unpublished and hence unobservable.

3.3 Straight count versus family count

Because the proposed indicator counts priorityrgagpplications in many jurisdictions, it is
affected by peculiarities of national patent sysdthe institutional bias). For instance, it is
well known that Japanese patents are more resgiati scope than those issued elsewhere.
As a consequence, Japanese applicants tend tmdiby more patent applications per dollar
of R&D expenditure. As evidence of this institutabdifference, patents filed at the JPO had
eight claims on average, as opposed to twenty-dt@ims on average for patents filed at the
USPTO in 2005 (de Rassenfosse and van Pottelshet@h2). One way to account for these
institutional differences is by counting patent fies rather than individual patents. It is
indeed often the case that Japanese applicantsgémearious national priority patent
applications when extending their IP right abroad that a Japanese second filing usually
claims more than one priority document, see Deehial., 2001). A family count would
therefore partially correct for these institutiodéferences.



Estimating a family count involves weighting eadatopty filing in a family by the
inverse of the number of priority filings in thenidy, thereby counting the actual number of
distinct families'® We adopt the extended families definition (Patbtpadoc table), which
groups together applications that are directlynalirectly linked through priorities. Martinez
(2010) provides a detailed description of the défg patent families and how they relate to
each other. Note that the family count proposethis paper aims at harmonizing the notion
of invention by counting only distinct sets of pate By contrast, the family count of triadic
patents or the family count proposed by Frietsath ohmoch (2010) is used as a filtering
device to identify valuable paterits.

3.4 The recovery of missing information

According to our estimates, Patstat lacks inforaratn the inventor’'s country of residence
for 58 per cent of the priority documents filed fr®2000 to 2005. The availability of the
information in patent documents varies greatly ssrpatent office¥ The country code is
missing (almost) systematically for a broad rang@aient offices, such as those in Brazil,
France, and Japan. The reason for the lack ofrirdbion is structural: It is due to incomplete
provision of data to the Patstat database admaistioy patent offices (because of early
provision, because the field is not required byaserpatent offices, or for other reasons). It is
thus important to find a way to recover the missiifgrmation. A simplified flowchart of the
proposed data-recovery process is presented inripp8. The algorithm first selects all the
priority filings of a given patent office in a gineyear. Then, for each filing that has missing
information on the inventor's country of residentiee algorithm looks into six potential
sources of information (sources 2 to 7—source hdodhie priority document itself, when the
information is available). Sources 2 to 6 explainfly linkages, while source 7, the default
option when all other retrieval mechanisms faihsiders that the country of residence of the
inventor is the country of the patent office ofgoity application (the ‘priority office’).
= Source 2: Retrieves information on inventors frdm earliest direct equivalent in
which the information is available. A direct equesat is a second filing claiming the
priority application in source 1 as sole priorisg€ Martinez, 2010).
= Source 3: If no information is available in theedit equivalents, the other second
filings of the same family are browsed. (The sechlys considered in this source
claim more than one priority document.)
= Source 4: If the information is missing in sourcett® country of residence of the
applicant, as indicated in the priority documestused to proxy the country of the
inventor.
= Source 5: If the country of the applicant is migsiit is searched for in the direct
equivalents (source 2).
= Source 6: If no information on the applicant’s coyrwas found, it is tracked in all
the other second filings of the same family.
= Source 7: Finally, if the information is still misg, the country of the priority office is
used for the country of residence of the inventor.

Yn the following instance, {P,, Pio Pia P4 Po1, Poo P}, Where the first four priority filings belong to
family “1”, the next two priority filings to family’2” and the last priority filing to family “3”, pents in the first
family are given a weight of 0.25, patents in teeand family are given a weight of 0.50 and theepiin the
third family is given a weight of 1. The sum of gkts equals 3, that is, the number of distinct fiemi

1 Of course, it is possible to use the family liokfitter out low-value patents in the proposed dadbr as well.
This application exceeds the scope of the papémvbulriefly discuss it in section 4.

12 The availability of information also varies withiratent offices, especially by priority year arlth§ route.
There is usually no systematic difference in datilability in terms of technology fields (IPC ctes).



Because country of inventor, country of applicamd @riority country do not necessarily
match, the algorithm may impute incorrect inforroati The sources of information are
browsed in the proposed order to increase the pilityeof picking the correct information.
For instance, if the information is missing in thréginal document and the potential second
filings, it is likely that the patent was not exdiexd abroad and that it was, therefore, filed by a
national inventor, such that the default allocati@ource 7) seems quite acceptable. Of
course, the imputation rule must be tailored tordsearch objective. For instance, it is less
appropriate to use sources 47 if one intendsdtys& why some countries offshore R&D.

Table 2 presents the proportion of information xeced, by source of information
and patent office. The Canadian, Swiss and Norweg@aent offices are among the 24
countries in our list which provide fairly compledata on inventors: more than 95 per cent of
the patent documents contain the inventor’'s couobide (source 1). Patent offices from ten
other countries such as Australia, Brazil, Franug &apan, on the contrary, provide virtually
no information, hence the need to browse secomdj$il Looking for the missing information
in the direct equivalents (source 2) proves to ey wseful, yielding the recovery of 56 per
cent of the missing information at the French pateffice, for example. Looking for
information about inventors in other patents ofshene family (source 3) makes it possible to
recover some additional missing information. Soudcendicates the share of applicant
information that was used for inventors when sasirteéo 3 did not prove successful. This
methodology accounts for more than 90 per cent@intformation recovered at the Brazilian
patent office. Sources 5 and 6 provide little addal information. Finally, the default option
of assigning the country of the priority office & country of the inventor, when no other
information could be identified, was used to a éamgxtent for patent offices in seven
countries, including Australia, Greece and Japde Validity of the overall methodology is
assessed in detail in Appendix C.



Table 2: Share of information recovered for priority filisigoy source of information and

patent office

Inventor Applicant

) Priority Direct Other Priority Direct Other Patent

Source: ; . . . X
document equivalents second filings document equivalents second filings office
1 2 3 4 5 6 7

Australia 5.64 5.39 1.16 0.03 0.03 0.02 87.73
Austria 46.89 33.12 1.64 18.34 0.00 0.00 0.00
Belgium 45.86 26.16 0.91 26.53 0.00 0.00 0.54
Brazil 0.75 5.68 0.38 90.42 0.00 0.00 2.77
Bulgaria 100.00 0.00 0.00 0.00 0.00 0.00 0.00
Canada 97.08 0.47 0.10 0.65 0.00 0.00 1.70
Chile 0.00 8.49 0.94 90.57 0.00 0.00 0.00
China 99.54 0.03 0.00 0.30 0.00 0.00 0.12
Croatia 96.55 0.46 0.15 1.23 0.00 0.00 1.61
Czech Republic 99.89 0.00 0.00 0.11 0.00 0.00 0.00
Denmark 97.67 0.76 0.11 141 0.00 0.00 0.05
Estonia 96.06 0.79 0.00 3.15 0.00 0.00 0.00
Finland 97.01 1.22 0.06 1.19 0.00 0.00 0.51
France 2.29 55.52 3.23 38.47 0.01 0.00 0.48
Germany 96.21 1.15 0.12 2.33 0.00 0.00 0.19
Greece 1.79 15.15 1.37 0.00 0.08 0.00 81.61
Hungary 64.23 2.56 1.61 27.90 0.00 0.00 3.70
Iceland 100.00 0.00 0.00 0.00 0.00 0.00 0.00
India 55.75 11.64 0.87 5.82 0.00 0.00 25.91
Ireland 100.00 0.00 0.00 0.00 0.00 0.00 0.00
Israel 9.10 35.47 5.20 3.71 0.03 0.00 46.49
Italy 18.65 32.07 1.70 22.53 0.12 0.00 24.93
Japan 0.56 10.93 2.69 0.01 0.04 0.01 85.77
Korea 73.53 2.42 0.41 0.00 0.02 0.00 23.63
Latvia 100.00 0.00 0.00 0.00 0.00 0.00 0.00
Lithuania 99.33 0.22 0.00 0.00 0.00 0.00 0.45
Luxembourg 95.19 2.59 0.00 2.22 0.00 0.00 0.00
Mexico 98.00 0.32 0.00 1.61 0.00 0.00 0.07
Netherlands 99.74 0.11 0.00 0.15 0.00 0.00 0.00
New Zealand 1.73 36.30 6.28 0.04 0.08 0.00 55.57
Norway 98.47 0.38 0.06 1.03 0.00 0.00 0.06
Poland 97.44 0.17 0.02 0.40 0.00 0.00 1.97
Portugal 85.57 1.73 0.14 9.81 0.00 0.00 2.74
Romania 98.75 0.00 0.00 0.08 0.00 0.00 1.18
Russia 54.19 0.87 0.20 0.22 0.02 0.00 44.49
Slovakia 97.62 0.10 0.00 0.40 0.10 0.00 1.78
Slovenia 99.46 0.00 0.00 0.46 0.00 0.00 0.08
South Africa 4.58 2.59 0.50 0.88 0.11 0.00 9134
Spain 99.13 0.23 0.00 0.44 0.00 0.00 0.19
Sweden 23.87 59.74 3.16 12.67 0.35 0.00 0.21
Switzerland 99.09 0.44 0.07 0.34 0.00 0.00 0.07
Turkey 97.70 0.29 0.07 0.43 0.07 0.00 1.44
United Kingdom 25.18 24.73 8.17 0.18 0.05 0.01 41.68
United States 99.51 0.19 0.00 0.15 0.00 0.00 0.14
Average 41.67 8.11 1.70 1.78 0.03 001 46.71

Notes: Rows add to 100 per cent. Statistics bangatiority filings for the years 2000 to 2005. Seain text for
explanation of the algorithm.
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4. Overview of the worldwide indicator

As observed in the introduction, patent indicateesve a variety of purposes, and certain
types of patent indicators are better suited ththere for certain uses. This section illustrates
the information content of the new indicator. A kismy of countries is provided, and the
salient features of the indicator are illustrated aliscussed. The actual values for the
worldwide priority count are available in Appenddx

Table 3 presents the ranking of countries accorthntheir relative patent count, as
measured by different patent indicators standaddisethe number of full-time-equivalent
researchers—that is, the number of patents peandser. Some of the many differences in
countries’ rankings between the various patent toare particularly striking. As compared
with the ‘international’ indicators (USPTO, EPO, PGind triadic), the worldwide priority
count improves the ranking of developing economwsere companies mainly target their
local markets. Brazil, Russia and China, for ins&grgain more than 15 positions when the
priority count is used in lieu of the triadic count

The institutional bias of the worldwide indicatar ¢learly visible with Japanese and
Korean inventors, who are ranked first and secwiitth more than 500 patents per thousand
researchers, far ahead of German inventors, whb, 165 patents per thousand researchers,
are the closest followers. The patent systemseadettiwo countries encourage a large number
of narrow patents (Kotabe, 1992), giving their desits a quantitative edge over residents of
other countries that allow for broader patents.

The geographical bias that affects USPTO and EP@tsois also clearly visible.
Canadian inventors, for instance, rank' 7 the worldwide priority count, but jump to th& 7
position in the count of USPTO patents. Similailyyentors from the Netherlands and
Switzerland rank 12 and & in terms of priority filings but 8 and £' when EPO patents are
counted.

The columns labelled ‘Dev.’ report the deviationeffiwients with respect to the
worldwide count. For instance, the deviation of ttmaint of USPTO patents by inventors
from countryi is computed a®EVysro; = (USPTO/USPTO)/(Worldwide ;Worldwide).

It measures the proportion of USPTO patents obddayeinventors from country relative to
the proportion of total priority filings obtainedy bnventors from country. A coefficient
greater than one means that the country faresrbetieg the USPTO count than the
worldwide count. Austrian inventors, for instaneeg listed in 41 per cent more US patents
than what their worldwide count would predict (dagént of 1.41). By contrast, inventors
from less-advanced but fast-developing countriegallys have fewer USPTO patents.
Slovenian inventors, for instance, have half asyrgatents in the United States as what their
worldwide count would predict (coefficient of 0.47)he deviation coefficients can be
directly compared across patent indicators. Fdamse, Austrian inventors file three times as
many applications at the EPO as at the USPTO (B.48). The deviation coefficients clearly
illustrate the extent of the geographic bias foabnopen economies (as shown, for example,
by the coefficient for Dutch and Belgian inventatshe EPO) as well as the bias against less-
advanced countries (as seen in the coefficientsif@ntors from Brazil, China and Russia).
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Table 3: Comparison of patent indicators by inventor counprjority year 2000

Worldwide USPTO EPO PCT Triadic
Per ‘000

Count researchers Rank Rank Dev. Rank Dev. Rank Dev. Rank Dev.
Australia (*) 1,108 17 34 18 3.53 20 5.01 16 9.95 17 4.63
Austria 1,568 73 10 9 1.41 5 4.13 7 3.11 6 2.45
Belgium 1,154 38 22 16 2.09 9 6.24 17 4.39 10 3.99
Brazil 3,156 43 18 40 0.00 40 0.01 37 0.05 40 0.00
Bulgaria 118 12 35 37 0.09 37 0.12 39 0.13 37 0.06
Canada 5,029 47 17 7 2.78 19 1.83 19 281 19 1.46
Chile (*) 10 2 42 28 5.43 32 5.27 35 6.71 31 2.18
China 22,538 32 25 42 0.00 42 0.00 41 0.00 42 0.00
Croatia 206 30 26 32 0.10 29 0.40 34 0.36 27 0.27
Czech Republic 544 39 21 27 0.24 26 0.66 26 1.00 26 0.23
Denmark (*) 640 33 23 11 2.91 7 8.28 5 9.03 9 4.80
Estonia 20 8 38 31 0.51 30 151 27 4.44 28 0.92
Finland 2,800 80 7 13 1.18 11 2.79 6 3.14 12 1.73
France 13,306 77 8 15 1.04 10 3.00 15 2.22 7 2.24
Germany 40,099 155 3 4 1.02 2 3.02 4 2.09 3 2.03
Greece 336 23 31 30 0.20 27 0.91 30 1.00 30 0.22
Hungary 873 61 13 24 0.27 25 0.75 24 1.33 24 0.44
Iceland 21 12 36 21 3.93 16 9.27 20 9.70 16 7.01
India (*) 636 5 41 39 0.04 39 0.12 40 0.20 38 0.08
Ireland (*) 258 30 27 17 2.32 15 4.39 18 5.28 21 1.68
Israel 2,062 - - - 2.45 - 279 - 465 - 217
Italy 9,175 139 4 10 0.71 4 2.38 14 1.25 13 0.97
Japan 333,185 515 2 2 0.41 13 0.36 22 0.21 4 0.61
Korea 70,614 652 1 5 0.21 21 0.10 21 0.17 15 0.15
Latvia 98 26 29 29 0.21 36 0.09 36 0.16 36 0.04
Luxembourg 110 67 11 12 1.44 8 4.08 9 321 8 2.59
Mexico 268 12 37 26 1.26 33 0.61 28 2.31 29 0.49
Netherlands 2,455 58 14 6 2.26 3 7.72 1 7.72 2 5.83
New Zealand 448 41 19 19 1.37 18 2.14 13 4.32 20 1.45
Norway 1,459 76 9 20 0.70 17 151 11 2.59 18 0.97
Poland 2,231 40 20 36 0.05 35 0.11 32 0.31 34 0.06
Portugal 107 6 39 33 0.46 28 2.15 33 1.92 35 0.35
Romania 517 25 30 22 1.66 23 2.39 12 7.18 22 1.99
Russia 16,856 33 24 41 0.00 41 0.00 42 0.00 41 0.00
Slovakia 220 22 32 34 0.13 34 0.28 29 1.10 33 0.11
Slovenia 213 49 15 23 047 22 1.30 23 1.85 25 0.54
South Africa 276 19 33 38 0.03 38 0.05 38 0.10 39 0.02
Spain 2,069 27 28 25 0.60 24 2.12 25 1.94 23 0.98
Sweden 2,692 63 12 8 2.07 6 4.66 2 6.69 5 3.18
Switzerland 2,223 85 6 3 2.36 1 6.73 3 4.26 1 5.10
Turkey 131 6 40 35 0.38 31 1.90 31 4.00 32 0.48
United Kingdom 21,537 126 5 14 0.69 12 1.54 8 1.70 14 1.05
United States 62,029 48 16 1 5.55 14 2.80 10 4.14 11 3.12

Notes: ‘Rank’ is the country’s rank in terms of guas per full-time-equivalent researcher. Ranks dre5shown
in boldface type. The columns labelled ‘Dev.’ repthie deviation coefficients with respect to therldwide
count (see main text for details). * Indicates aage problems (see Appendix C.4 for details).

Sources: OECD Statistical Extracts (http://statdo@rg), UNESCO Institute for Statistics and aushor
computations.
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The following sections discuss the salient featofabe new indicator.
No filter on patent value

Table 4 presents the correlation coefficients betwthe various indicators. The USPTO,
EPO, PCT and triadic counts are highly correlaté&ti wach other. This is hardly surprising,
given that all triadic patents are filed at the E®®@ the USPTO, and many PCT applications
eventually become triadic patents. The worldwideintoof priority filings is the least
correlated with the other indicators, suggestingt tih captures different dimensions of
inventive activity.

Table 4 : Correlation coefficients
USPTOEPO PCT Triadic

USPTO - - -
EPO 0.87* - - -
PCT 0.97*0.92* - -
Triadic 0.89*0.95*0.85* -

Worldwide 0.50*0.62*0.39* 0.80*

Notes: Data for priority year 2000. N = 44 courdrie
* Indicates significance at the 10 per cent prolitgtthreshold or less.

Using the data presented in this paper, Danguwl. (2009) estimate a patent
production function at the industry level for a 8€tOECD countries over the period 1987—
2005. They find that the elasticity of the worlde&idount with respect to R&D expenditure is
0.118. Interestingly, the elasticity of the triadiount with respect to R&D expenditure is
0.110. Thus, their result suggests that the woddwiount is at least as strongly correlated
with R&D expenditures as is the triadic count.

The worldwide indicator counts all priority filingsegardless of their value. It is well-
known that the distribution of patent value is lygekewed to the left, with a majority of
low-value patents (see, for example, Trajtenbe8901 Harhoffet al., 2003). International
patent indicators, in particular triadic patentayd been specifically designed to filter out
low-value patents. As a result, international iattics put developing economies at a
disadvantage, since more of their inventions aceemental (Puga and Trefler, 2010) and do
not make it through the strict filters of the imtational patent system. In addition, companies
from emerging countries are less likely to targetign markets or may be impeded by the
high cost of patenting. In short, internationaligadors mask the local and entrepreneurial
natures of inventive activity. The worldwide couby, contrast, puts no filter on value and, in
all logic, should better capture these dimensiaithough at the cost of counting patents of
uneven value across countries.

Table 5 presents the correlation of the ratio efilorldwide count with a given patent
count (such as worldwide/USPTO) with a series dfdators of economic activity. A positive
correlation coefficient indicates that the worldeidount indicator is high vis-a-vis the given
patent indicator. The data suggest that the woddwsount better reflects the inventive
activity of developing countries and countries withstrong entrepreneurial base. The first
row presents the correlation coefficients with gress domestic product (GDP) per capita.
The lower the GDP per capita, the higher the sbhpeiority filings that do not target foreign
markets. This is a clear illustration that interoiaél indicators, particularly the triadic count,
reflect the advantage of the most advanced ecosomierms of high-value inventions, and,
inversely, that the worldwide count of priority ifigs increases the score of developing
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economies. The next four rows of the table represmmrelations with measures of
entrepreneurial activity: ‘Business creation rgt@imber of new enterprises as a percentage
of the population of active enterprises with atsteane employee); ‘New firms’ share in
employment’ (number of persons employed in newlynbenterprises, as a percentage of
persons employed); ‘High-growth firms as share bffiams’ (number of high-growth
enterprises with at least ten employees as a pagenf the population of active enterprises
with at least ten employees); and ‘Gazelles asesbhall firms’ (number of gazelles with at
least ten employees, as a percentage of the papulatt active enterprises with at least ten
employees}? All the indicators are positively correlated withe relative counts, suggesting
that countries with a higher entrepreneurial atstiliave relatively more priority filings.

Table 5: Correlation coefficients between indicators of emait activity and patent
indicators

Patent count relative to the worldwide count
N USPTO EPO PCT Triadic

GDP per capita 45 -0.38* -0.31* -0.31* -0.30*
Business creation rate 24 0.18 0.21 0.23 0.21
New firms’ share in employment 19 0.49* 0.38 0.35 .4
High-growth firms as share of all firms 18 0.38 a4 047 0.43*
Gazelles as share of all firms 13 0.75* 0.80* 0.74* 0. 80*

Notes: Year 2000. Values for patent indicators @eéined relative to the worldwide count. For exaspl
‘USPTO’ = Worldwide count/USPTO count. * Indicatsignificance at the 10 per cent probability thrédhar
less.

Sources: OECD Statistical Extracts (http://statdagrg), UNESCO Institute for Statistics (GDP papita).

In a nutshell, the worldwide count reflects thevéntiveness’ and entrepreneurial
orientation of countries, while the other indicatoowing to their high selectivity, reflect the
inventive ‘performance’ of countries. However, as have already stressed, the worldwide
count is an all-encompassing measure, in the sbasé@ can be used to generate all the other
indicators (because all patents are either priofiitggs or claim a priority filing). For
example, in order to generate the triadic indicabme filters the worldwide count to obtain
only priority filings that became triadic paten&milarly, the count of priority filings can be
weighted by patent value indicators, such as the sf the patent family, to reflect national
inventive performance.

| nstitutional bias

The worldwide count is subject to an institutiolgéhs when countries with heterogeneous
patent systems are directly compared against ethehn, @s in Table 3. Although patent laws
tend to converge over time, there are still somengt institutional differences, as illustrated

by Park (2008) for enforcement mechanisms and b$aiet-Georges and van Pottelsberghe
(2011) for transparency and stringency. The biggifserences are likely to be observed

between developed and developing economies, betaedatter usually have lower novelty

thresholds and weaker patent laws. For instanderdoéhe 2009 patent reform, the Chinese
patent office searched only national prior artheathan worldwide prior aff.

13 Data for the manufacturing industry. Gazelle conigs are a subset of high-growth firms that achiave
required level of growth in the first five years thieir founding (see The Eurostat-OECD Manual osiBess
Demography Statistics available on the OECD wejsite

14 Ronald A. Cass, “Patent reform with Chinese cHaréstics”, Wall Sreet Journal Asia, February 10, 20009.
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One can think of various ways to correct for thstitntional bias. One would be to
count patent families rather than individual pateats explained in section 3.3. For instance,
if four priority patent applications filed in themme patent office belong to the same patent
family (perhaps because a second filing in anojhdsdiction claims these four patent
documents), these four patents would count asgnetin a family count. Another way of
correcting for institutional bias involves estinmgtia ‘conversion rate’ of patents between
patent offices, and using it to weight the raw daafrpriority filings.*> Such a conversion rate
can be obtained by computing the average numbgriafties claimed by second filings at a
reference office. For instance, if the EPO is talierthe reference office, the weight for, say,
Japan is defined as the average number of priblibtgs from the JPO claimed by second
filings at the EPO. Thus, if three Japanese pyidilings are usually merged together to
produce one patent at the EPO, the conversionigdlteee, and the count of Japanese patents
is therefore divided by three. Other normalisatienhniques can be used. For instance,
section 5 presents a new way to normalise patanttaghich is appropriate for cross-country
comparison of the patenting activity in a speddichnology field.

Table 6 presents correlation coefficients betwdencorrected worldwide counts and
the ‘international’ counts. Since international ntsuare not affected by the institutional bias,
a correction is deemed successful at reducing tistitutional bias if the correlation
coefficient has increased as compared with the wecied count. The first row of Table 6 is
taken from the last row of Table 4 and providestibechmark coefficients (raw count). The
second row presents the correlation coefficientk wie family-corrected count. Correlation
coefficients are similar to the first row, suggegtthat the family count does not reduce the
institutional bias. With hindsight, the family cduthoes not offer a strong enough correction
because of the high number of singletons. Sinceyrpanrity filings are their unique family
member, the family count is always very close te thw count. The last row of Table 6
presents the correlation with the count weightedh®yconversion rate. The conversion rate
was computed for the period 1999-2001, taking tR® E&s the reference office. The largest
weight is obtained for Japan. On average, 1.34ipriblings at the JPO are combined into
one second filing at the EPO. Interestingly, theralation is stronger, suggesting that the
method corrects the institutional bias to someréxf€he correction is not perfect, however,
since the patents filed at the EPO are a highlgcsegjroup and may not be representative of
the population of ‘national-only’ patents.

Table 6: Correlation coefficients

USPTO EPO PCT Triadic

Worldwide (no correction) 0.50* 0.62* 0.39* 0.80*
Worldwide (family-corrected count) 0.50* 0.62* 0739 0.80*
Worldwide (weighted by conversion rate) 0.52* 0.668.43*  0.83*

Notes: Data for priority year 2000. N = 44 courgrigVorldwide (weighted by conversion rate)’ is the
worldwide indicator multiplied by the ratio of tlaerage number of priority filings per second filiat the EPO
during the period 1999-2001. * Indicates significaat the 10 per cent probability threshold or.less

Note that the worldwide count is not subject toitistitutional bias when growth rates
in patents are of interest, when countries with bgemous patent systems are compared or
when patents from a single country are tracked tnes.

15 Millot (2009) developed a similar methodology forademark data.
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Elimination of the geographic bias

The worldwide indicator eliminates the geographiasbby construction, since it counts
patents filed in all patent offices. Table 7 prdsetme breakdown of the patent count by
destination of priority filings. It indicates tharjsdictions in which priority applications by

inventors from a specific country are filed.

Table 7: Destination of priority patent applications, by otny of inventor

Country of inventor Home Europe EPO USPTO ROW

Australia (*) 72.41 5,52 0.64 17.32 4.11
Austria 55.35 34.71 6.23 3.07 0.63
Belgium 22.23 35.03 33.97 793 0.85
Brazil 97.98 059 0.21 1.02 0.20
Bulgaria 94.76 296 0.00 1.13 1.15
Canada 54.60 3.74 0.32 40.64 0.71
Chile (*) 10.33 69.02 0.00 10.33 10.33
China 98.68 0.20 0.15 0.58 0.39
Croatia 94.81 2.28 0.00 291 0.00
Czech Republic 90.91 495 1.17 2.11 0.86
Denmark (*) 46.00 27.20 15.54 9.65 161
Estonia 69.42 16.53 1.65 248 9.92
Finland 83.53 6.22 3.73 6.02 0.50
France 89.88 3.47 3.87 2.12 0.66
Germany 91.67 153 4.89 146 0.44
Greece 93.91 3.18 0.99 1.22 0.69
Hungary 92.09 3.88 1.20 240 043
Iceland 32.81 9.38 4.69 43.75 9.38
India (*) 51.25 7.34 2.60 34.67 4.15
Ireland (*) 29.83 34.47 11.15 23.64 0.91
Israel 65.76 299 1.09 29.40 0.76
Italy 86.69 3.24 7.87 1.35 0.85
Japan 99.36 0.07 0.07 0.38 0.13
Korea 99.31 0.07 0.05 0.31 0.26
Latvia 88.91 8.56 0.00 1.30 1.24
Lithuania 86.76 6.71 1.32 0.00 5.22
Luxembourg 42.87 23.62 16.86 15.02 1.62
Mexico 69.33 0.87 0.00 28.35 1.44
Netherlands 61.04 15.63 14.12 6.87 2.34
New Zealand 90.82 4.06 0.00 3.59 1.52
Norway 87.17 9.10 1.11 237 025
Poland 98.63 0.88 0.10 0.26 0.12
Portugal 74.12 1543 7.01 1.56 1.87
Romania 99.54 0.16 0.00 0.30 0.00
Russia 99.06 0.30 0.03 0.32 0.28
Slovakia 86.44 11.95 0.00 0.24 1.37
Slovenia 86.45 8.62 0.94 2.35 1.64
South Africa 79.00 850 1.18 7.88 3.44
Spain 83.37 8.43 4.66 232 1.22
Sweden 76.04 7.71 6.10 8.89 1.25
Switzerland 20.02 37.35 33.86 5.70 3.08
Turkey 87.44 8.67 0.76 1.92 1.21
United Kingdom 94.55 0.67 155 2.88 0.35
United States 96.90 1.22 0.46 - 142

Notes: Rows add up to 100 per cent. Data for fiyigrear 2000. ‘Europe’ stands for EU-27. ‘ROW’ starfor
‘rest of the world’. * Indicates coverage problefase Appendix C.4 for details).

In most cases, the home office attracts the mgjofitriority filings. This is true for
patents by inventors from developing countries sasiBrazil, China and Russia, but also
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from large developed economies such as Japan, itfiiedKingdom and the United States.
By contrast, many patents by inventors from snm@len economies such as Belgium, the
Netherlands and Switzerland are first filed abroaatably at the EPO. Similarly, the USPTO
attracts more than half of the priority patent &gilons filed by Canadian and Israeli
inventors. In light of these figures, the favoumlphnkings shown in Table 3 for Dutch
inventors at the EPO, for example, and Canadiaenitors at the USPTO, comes as no
surprise. The high degree of heterogeneity in gidation of priority filings highlights the
interest of the global measure of patenting puvérd in this paper. Restricting the count to a
single patent office (be it the EPO, the USPTO lwe hational patent office) typically
provides a biased picture.

Figure 1 provides a dynamic view of the data preskeimn Table 7 for patents by
French and Dutch inventors in the period 1980-2008 top-left panel shows that the
French patent office attracts a decreasing sharpriofity filings by domestic inventors,
although French inventors still file more than &b pent of their priority applications at the
French patent office (down from 95 per cent in )98%his situation mostly benefits the EPO,
where the time effect mentioned in section 2 isadjevisible. Interestingly, the absolute
number of priority patent applications filed by kcé inventors at their home office is still
rising, as shown in the top-right panel of Figurdt has been increasing at a rate of 1 per cent
annually.

A different trend is observed for patents by Duiichentors. The bottom-left panel
also shows a relative decline in the attractiverméghe home office (which received only 53
per cent of total priority applications by Dutchvémtors in 2008, down from 83 per cent in
1980), but the decline is carried over to the alisohumber of priority filings as well.
Priority filings at the home office shrunk at aegaif 0.85 per cent annually. These graphs
clearly illustrate that patent practices are chaggover time, but in different ways from
country to country. They represent additional enmeof the shortcomings of collecting data
at a single patent office.
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Figure 1: Evolution of the destination of priority patent épations, by country of inventor
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Notes: The left panels depict the relative shareijeathe right panels depict the absolute numbépriority
filings. ‘ROW’ stands for ‘rest of the world'.

5. An application of the new indicator: The wind-paver industry

This section presents an overview of patentingvigtin a specific field to further illustrate
key aspects of the worldwide count and illustrage uses. As previously mentioned, the
worldwide priority count is useful for identifyingmerging technologies and assessing the
innovation performance of developing economies. @kample of the wind-power industry,
which has been experiencing unprecedented growtle $he early 2000s and is now booming
in China, meets these two criteria. As a sign efitidustry’s growth, the global cumulative
installed capacity, the industry standard for masiee, grew from 7,600 MW in 1997 to
120,291 MW in 2008 according to data by the Glabald Energy Council.

The industry’s growth is also apparent in the gamimber of patents filed at the EPO,
which closely tracks the growth in installed capaas illustrated in Figure 2. The number of
patents filed went from 26 in 1997 to 352 in 200Be number of US patents granted follows
a similar trend. Wind-power patents are identifigdtheir IPC codes, following Popgt al.
(2011).
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Figure 2: Growth in global installed capacity and patent aggpions at the EPO, 1997-2008
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Sources: Global Wind Energy Council, Global WincoBet 2010 and Patstat (EPO patents by priority)year

Although the correlation between the two seriegimarkable, the growth in patenting
activity at the EPO is difficult to interpret. Itay reflect either a genuine increase in inventive
output or greater globalisation of the industry. the market is expanding from a limited
number of pioneering countries into a global omeng now have more incentives to seek
patent protection at international levels. Figuresi®ws the number of priority patent
applications filed worldwide (left axis) and therpentage share of those patents transferred to
the EPO either directly as priority filings or ingctly as second filings (right axis).
Approximately 20 per cent of priority filings wetensferred to the EPO in the late 2000s, up
from 10 per cent in the 1990s.

Figure 3: Worldwide count of priority patent applicationsdashare transferred to the EPO,
1990-2008
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Two observations can be made from Figure 3. Rinstworldwide number of priority
filings was close to 2,000 in year 2008, as oppdee’b2 patent applications filed that same
year at the EPO (not reported). Thus, the globahtoaptures a much larger set of patented
inventions—in fact, the widest possible set. (Tidgadatents were in the order of 40 in the
early 2000s, approximately 5 per cent of globapatitmaking them irrelevant for a detailed
technology analysis.) Second, the number of pyidiiings is indeed growing, suggesting a
global increase in the supply of wind power tecbgas. However, it grew by a factor of 8
from 1997 to 2008, whereas EPO filings grew by @diaof 18 over the same period. This
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suggests that the growth in EPO patents observdegure 2 is driven both by a global
increase in technology output and by a greatergursipy to seek protection at the EPO.

The next figure provides an overview of the largestintries in terms of installed
capacity. Germany was the leading market in 200, an installed capacity of 16,629 MW,
well ahead of Spain and the United States, thengeaad third largest markets, respectively.
Figures for the year 2009 show the sharp rise ah&hwvhich became the second-largest
market, with 25,805 MW of installed capacity. Chm#paced the United States in 2011, and
it is now the largest market for wind turbines (neported).

Figure 4: Installed capacity for wind power generation in M2004 and 2009
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Source: Global Wind Energy Council, Global Wind Be®010.

Table 8 shows the market share of the largest natwrers of wind turbines for the
years 2004 and 2009. Five companies from Denmhaek{nited States, Germany and Spain
controlled approximately 80 per cent of the marke2004. Interestingly, these four countries
are also the largest markets in terms of instattegacity (Figure 4), evidence of the
importance of home markets for building global cpans. The ranking for the year 2009
illustrates the rise of Chinese companies, witheghcompanies in the top ten. These
companies have benefited from the strong growthenChinese market depicted in Figure 4.

Table 8: Installed capacity for wind power generation anarstof wind turbine market, 2004
and 2009

2004 2009

Name Country Share Name Country Share

Vestas Denmark 22.0 Vestas Denmark 135

GE Wind United States 18.3 GE Wind United State8.51

Enercon Germany 15.9 Sinovel China 9.6

Gamesa Spain 14.6 Enercon Germany 8.9

NEG Micon Denmark 9.8 Goldwind China 7.7
Gamesa Spain 7.2
Suzlon Energy  India 6.9
Siemens Germany 6.4
Dong Fang China 5.8
REpower Germany 3.0

Source: ‘The Global Wind Industry: Competitive Dymas & Industry Trends’, presentation by IHS Emarpi
Energy Research, Chicago, United States, 31 Mal6H;2and ‘China Builds Global Wind Turbine
Competitiveness’, presentation by IHS Emerging Bpétesearch, Beijing, China, 23 June 2010.
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Table 9 provides the ranking of countries accordimghe number of wind-power
patents they have produced. The top ten countreeseported for two time periods and three
patent indicators. Patents from these countriesuatdor between 78 and 89 per cent of total
wind-power patents filed, depending on the timeiguerand indicator used. The columns
labelled ‘Worldwide’ present a normalised countpoiority filings (with the raw count in
parentheses). The number of worldwide priority patapplications for countryi is
normalised as follows:

Worldwide; =

WIND_PAT; |[TOT_PAT,.
TOT_PAT, GERD, s
L

The first bracketed term controls for the instbungl bias of the worldwide indicator
by dividing the number of wind patents by inventofscountryi by the number of priority
filings over the gross R&D expenditure of the caouynthe denominator can be seen as a
measure of the propensity to patent in the countily¢ normalisation is needed to control for
institutional characteristics that affect the raatgmt count, such as the strength of patent
protection, the level of fees and other aspecth®@fdesign of patent systems (such as the fact
that patent systems in some countries favour numsdbat narrow patent applications—as in
Japan and Korea—or that some patent offices duigish all patent applications—such as
the USPTO—which lowers the patent count). The sgédenm in brackets expresses the
number of wind-power patents relative to a refeeecauntry. The reference country chosen
is the United States, without loss of generalititisTsecond term does not change the final
ranking, nor does it change the relative differsnbetween countries (indeed, the second
term is similar for all countries). Thus, the nofised worldwide count of priority filings can
be interpreted as revealing the relative importaatenind-power patents in country
expressed in the US equivalent. The columns labhelPO’ and ‘USPTO’ count both
priority filings and second filings in these offceNormalisation is not needed for these
indicators, since the restriction to a single affediminates institutional biases.

Table 9: Average yearly number of wind-power patents byntguof residence of inventor

1999-2003 2004-2008

Worldwide Worldwide

(raw number) EPO USPTO (raw number) EPO USPTO
Germany 37101) Germany 50United States32 United States92(92) Germany 85United States87
United States32(32) Japan 12Germany 29 Germany 5§172) Denmark 30 Germany 57
Denmark 1913) Denmark 9 Japan 16 Denmark 5241) United States30 Denmark 28
Japan 18219) United States5 Denmark 8 Spain 4237) Spain 19 Japan 22
Spain 14(13) Netherlands 5 Canada 5 China 41 (268) Japan 14Spain 14
Canada 1214) France 4 Netherlands 3 Japan 22234) Netherlands 8 Taiwan 9
France 1Q16) Spain 3 Great Britain3 Canada 1820) Great Britain 6 Great Britain 8
Russia 950) Belgium 3 Taiwan 3 France 1526) France 5 Netherlands 7
Brazil 9(9) Sweden 3 Belgium 2 Great Britain 13(34) Norway 4 China 7
Netherlands 88) Great Britain 2 France 2 Russia 1379) Sweden 4 Canada 6

Notes: The columns labelled ‘worldwide’ presenioamalised worldwide count of priority filings. THigures
in parentheses are the raw counts of wind pateatgable WIND_PAT). See main text for details.

The ranking is globally consistent across the thpatent indicators. The top four

countries in the first time period are always Denm&ermany, Japan and the United States,
while the top three countries in the second timedew are always Denmark, Germany and
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the United States. Interestingly, even though thienqt systems of Germany/Denmark, Japan
and the United States are all very different froache other, the ranking generated by the
normalised worldwide count is very similar to tlggnerated by the more established patent
indicators. This suggests the adequacy of the natian implemented. Note that the raw
patent numbers are shown in parentheses next twthealised figures. For instance, German
inventors produced an average of 101 priority datgplications per year over the period
1999-2003, although the normalised count amoun8¥td his strong difference reflects the
fact that German inventors produced 623 patentdbilesn R&D dollars over that period,
whereas US inventors produced 229 patents peobiRi&D dollars.

Two countries that rank particularly high with th@rldwide priority count but not
with the ‘international’ counts are Spain during tfirst time period and China during the
second. Spain ranks fifth in the worldwide countti® period 1999-2003 without even
placing in the top ten at the USPTO. Interestin@pain entered the top five in the 2004—
2008 period for both the EPO and the USPTO indrsaguggesting that the worldwide count
was not off the mark in the first period. This isaapparent from the market figures
presented above: Spain was the second-largest marterms of installed capacity in 2004,
and Gamesa, a Spanish company, was the fourthdhigégyer in the world market. China
shows a similar pattern in the period 2004—200& fanked fifth by the worldwide count but
does not even enter the top ten at the EPO. Oneangang that the worldwide count does not
control for the quality of patents. Chinese patenéy arguably be of lower quality than, say,
US or German patents. However, the figures refdectal rise of China, both in terms of
installed capacity (Figure 4) and large playersb(@®), suggesting that the worldwide count
has successfully identified emerging trends inviired-energy market.

To sum up, the overview of the wind-power industajidates the worldwide indicator
and suggests ways in which it can be used. Firstelps to put international indicators in
perspective by providing an additional dimensioheTobserved increase in the number of
international wind-power patents is driven by bathincrease in the technological output and
a greater globalisation of technologies. Seconahaidle it possible to identify emerging trends
in the wind-energy market. Chinese leadership du2®04—-2008 was apparent only from the
worldwide indicator, much like the Spanish leadgrsturing 1999-2003. Finally, the
overview illustrates a normalisation technique ttet be used to control for the institutional
bias of the worldwide count.

6. Discussion and concluding remarks

This paper proposes a methodology for building &®mgebased indicator which involves a
worldwide count of priority filings. The indicates based on counting all the priority patent
applications filed by a country’s inventors, redasg of the patent office in which the
applications are filed. The methodological conttidkmu of the paper relies on exploiting
patent-family linkages (direct equivalents and otlsecond filings) to recover missing
information on the countries of residence of ineesit The methodology proves to be highly
reliable for some countries where almost no infdroma is reported in the priority
applications available in the Patstat database.algsc priority patent applications are
published after 18 months, the timeliness of thdicetor is good in theory, although
coordination between patent offices and the EP® d¢ditabase administrator), as well as the
frequency of releases of the database, can detagvilability of data by another 18 months.
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The indicator captures patent applications and patents grantedf This methodological
feature ensures better timeliness and homogenéitieodata, as they are not affected by
varying grant delays and standards across patéoesflt goes without saying that the count
of patents granted can easily be computed fronptbsent data.

The count put forward in this paper does not stuistifor existing international
patent indicators but rather complements them inoua ways. First, counting priority
applications by country of the inventor can puernational indicators into perspective. It
provides a benchmark value against which thosecatdis can be compared. For example,
Slovenian and Hungarian inventors file about theesaaumber of triadic patents (1.87 vs.
1.88 per thousand researchers in 2000), but Humgarventors file almost 25 per cent more
priority patent applications (61 vs. 49). Inversadithough Spanish and Romanian inventors
have about the same propensity to file priority lptions (27 vs. 25 per thousand
researchers in 2000), inventors from Romania fimoat twice as many triadic patent
applications (3.55 vs. 1.88). Such data inform @yolnakers about the innovation potential
and the quality of research in their country.

Second, the paper illustrates that the worldwideintoindicator improves the
measurement of the inventive activity of small, mpeonomies (because it has no geographic
bias) and emerging economies (because it hasteo dih patent value). The count of priority
applications provides an important index of tecbgalal development and reflects the
entrepreneurial dynamism of a country.

Third, although the indicator is not designed toeci comparisons of inventive
performance across countries with heterogeneousnpatystems, it actually represents a
complete matrix of patent counts, in the senseitlt@n be used to generate all other existing
counts (because all patent applications are ggherity filings or claim a priority filing). For
example, to generate the triadic indicator, onedsamnly select those priority filings that
became triadic patents. Similarly, the exhaustment of priority filings provides the grounds
for novel selection criteria and weighting rulesr(€xample, counting only priorities with at
least one application abroad—see Chan, 2010). Tdme@ing section has also illustrated that
normalisation techniques can be designed to malssilde meaningful cross-country
comparisons.

Fourth, the indicator is also particularly appragpei for within-country analysis of
inventive activity. It allows scholars and policpadysts to track the population of patents
applied for by national inventors and provides infation about the ‘attractiveness’ of the
national patent office. A telling example of thssprovided by the breakdown of data on the
destination of patent applications. Inventors froountries such as Switzerland and Canada
tend not to file at their home patent office buther, prefer the EPO and the USPTO,
respectively. More generally, the geographic datéorm policy makers about the
characteristics of their national innovation systana the level of exposure to international
research. For instance, more than 50 per centteh{gaby Israeli inventors are first filed at
the USPTO, providing evidence of the strong tiesvben the two countries. Similarly, the
broad coverage of the indicator and the retrielgiréghm are of significant interest in studies
aimed, for instance, at investigating technolodfudion and patterns of international trade.

18 With the notable exception of the United Statdsere not all patent applications are published.
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The patent count proposed in this paper has alrbady used, in a simplified form or
in its present form, in work by several authors. Wik briefly discuss these applications in
order to further illustrate the indicator's poskilas. The worldwide indicator was used by
Danguyet al. (2009) to show that the boom in patent applicetiihe so-called ‘global patent
warming’) could be observed only with internatiormdtents and not with priority patent
applications. The authors adduced this result adesge that the burst in patent applications
does not reflect an increase in inventive actibity rather an effect of globalisation. Turkta
al. (2011) used the worldwide indicator to study plagenting activity of the information and
communications technology industry across the wdpidci (2010) and Picci and Savorelli
(2011) use it together with a set of measures ef ititernationalization of R&D effort.
Finally, de Rassenfosse and Wastyn (2012) havehmatthe patent indicator to Belgian
firms to show that a count of patents at just aaference office such as the EPO leads to
selection bias. The characteristics of firms thlattheir patents at the EPO differ from those
that file their patents at the national office, @rhiaffects econometric estimates of invention
production functions. The majority of empirical ovation studies limit data collection to
highly selected patents (such as EPO or triadients), whereas the use of a more
comprehensive set, including all priority filinggould paint a more complete picture of
inventive activity. The authors recommend using wogldwide indicator described here to
improve identification of a country’s innovatiornrdlugh its patented output.
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Appendix A—List of excluded patent types

Patents with the following publication codes wexeleded from the analysis:

Patent office Publication code(s) Description
Australia A3, B3, B4, C1, C4, DO Petty patents
Belgium A6, A7 Six-year patents
France A3, A4, A7 Certificate of utility
Ireland A2, B2 Short-term patents
Netherlands C1 Six-year patents
Slovenia A2 Short-term patents

United States E, E1, H, H1, 14, P, P1, P2, P3, SRlant and design patents

Notes: These codes correspond to the field pubtal ki table tIs211_pat_pubin.
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Appendix B—Flow chart of the data recovery process

Priority filings
1234567 Selecta PF Is the information
2345671 oninventor(s) available?
3456712
4567123 \ v
PATSTAT DB S671234
Select the SF of 1234567
Is the information earliest SF 1209876
oninventor(s) available? 1298760
ﬁ 1287609
Y N &‘,' N Go to next PF

Source ref: 1

Are all the SF browsed Y
forinventors?

Is the information
on applicant(s) available?

Go to next PF

Source ref: 2 or 3

Is the information
on applicant(s) available?

N

Y

Y N

Select the

earliest SE SF of 1234567
1209876
1298760
1287609

Y ~

['4

Are all the SF browsed
forapplicants?

Y | Assigncountry

Go to next PF

of patent office

Save
info

Go to next PF

Source ref: 4

Go to next PF

Source ref: 50r 6 Source ref: 7

PF and SF stands for priority filing and seconitgl The symbo@ means that a first loop is executed for the
direct equivalents (source ref 2 or 5), then asddoop is executed for the other second filingsi(se ref 3 or
6).
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Appendix C—Validity tests

Four tests were performed to ensure the validity rfustness of the methodology adopted
to recover missing information. The first compatke information recovered for priority
applications filed at the French patent office aadorted in the Patstat database (inventor
information on inventors is missing in 85 per cehtases, see Table 2) with the actual data
obtained directly from the French patent officeeTdecond test ignores the information on
inventors contained in the patent document itdblt(is, the first source of information is
bypassed) and compares information recovered usiagmethodology with the ignored
information. It does so for a set of patent offitleat attract a large proportion of patents for
inventions by foreign inventors. The third tesmisar to the second, is performed for patent
offices that receive a high number of so-calledgleitons (that is, patents that are not
extended abroad). The fourth test is concerned thighcoverage of the Patstat database. It
compares counts of patent applications by nationantors at their home office with WIPO
data.

C.1 Detailed analysis for the French patent office

Patstat records of priority applications filed e tFrench patent office lack information on the
inventor’s country of residence. To test the robess of our methodology for recovering
missing information, we compared the informatiotrieged with data obtained directly from

the French patent office. The test was performed mandom sample of 3,000 French priority
patent applications filed between 2000 and 200&. rEkults are presented in Table C.1.

Table C.1: Overview of the accuracy of the information rec@ekefor priority applications
filed at the French patent office

Total number of priority applications compared 300
Total number of applications for which country o¥éntor was correctly identified 2,921
Of which French inventors correctly identified 2,817
Of which foreign inventors correctly identified 104

Applications for which country of inventor was wigip assigned 79

The results are highly satisfactory: 97 per centhef information recovered by the
methodology turns out to be accurate. Only 79 60@, priority applications filed at the
French patent office were assigned to a wrong ecgulgss than 3 per cent of the sample. A
closer look at the type of allocation errors (neparted) reveals that 60 per cent of the
allocation errors relate to allocation to a Fremolentor when the true inventor is foreign; 28
per cent concern allocation to a foreign inventbewthe true inventor is French; and 12 per
cent concern allocation to an inappropriate forémyentor.

This encouraging result may be driven by the lotenmational profile of priority
applications filed at the French patent office, vehkess than 5 per cent of the priority patent
applications originate from foreign inventors. Thassigning patents to French inventors by
default would have led to 95 per cent accuracy. fméxt test looks at patent offices that
attract many priority filings by foreign inventors.

C.2 Detailed analysis for the Canadian, German andS patent offices

The second robustness test consists of ignoringceoll and comparing the result of the
missing-information algorithm with the ignored infieation (Table C.2). The test was



performed on 3,000 randomly chosen applicatiorsli fih each of three national patent offices
that receive many applications from foreign investo

Table C.2: Overview of the quality of the information recoveifer priority applications
filed at the Canadian, German and US patent offices

Canada Germany us

Total number of priority applications tested 3,000 3,000 3,000
Total number of applications for which country nf&ntor was correctly assigned 2,900 2,902 2,656
Of which national inventors correctly identified 2,319 2,740 2,299
Of which foreign inventors correctly identified 581 162 357
Applications for which country of inventor was wigip assigned 100 98 344

The results obtained for the Canadian and the Gepagent offices are very similar
to those obtained for the French patent officehv@7 per cent of applications correctly
allocated. At the USPTO, only 88 per cent of thpliapgtions were correctly allocated. Note
that this exercise constitutes a very strong t@ate it deliberately bypasses the source of
correct information (source 1). The quality of thetual indicator is therefore much higher
than the results of this test might imply, becasamearce 1 is used whenever possible.

The distribution of allocation errors is reported Table C.3. No pattern emerges,
suggesting that there is no systematic bias inallexation error. While the majority of
allocation errors at the Canadian patent officeolve applications from foreign inventors
being wrongly allocated to other foreign inventdige most common allocation error at the
German patent office concerns applications fromn@er inventors wrongly allocated to
foreign inventors. At the US patent office, theoeadition of applications from foreign
inventors to US inventors is the most common tyfpallocation error.

Table C.3: Distribution of allocation errors (%)

But the application was allocated to:

The correct country is: Canada FOR Germany FOR US FOR
Canada/Germany/US — 23 — 55 — 20
FOR 27 50 36 9 71% 9

Note: ‘FOR’ = foreign inventor.
C.3 Detailed analysis for the Chinese, Korean and®sian patent offices

The third robustness test is similar to the previone, except that it is performed on patent
offices that receive a high number of singleton liappons. Missing data for such
applications cannot be collected from direct edgents and other second filings. Our
methodology will recover it from the applicant’surtdry of residence (source 4) or from the
country of the priority office (source 7). The gtylof the information recovered using the
methodology is very high, with 98 to 99 per centhd applications correctly allocated (Table
C.4). Again, the distribution of allocation errgreesented in Table C.5 does not exhibit any
particular pattern.
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Table C.4: Overview of the quality of the information recoveffer patents filed at the
Chinese, Korean and Russian patent offices

China Korea Russia

Total number of priority applications tested 3,000 3,000 3,000
Total number of applications for which country o¥éntor was correctly assigned 2,976 2,966 2,943
Of which national inventors correctly identified 2901 2926 2,879
Of which foreign inventors correctly identified 75 40 64
Applications for which country of inventor was wigiy assigned 24 34 57

Table C.5: Distribution of allocation errors (%)

But the patent was allocated to:
The correct country is: China FOR Korea FOR Russia FOR

China/Korea/Russia — 69 — 32 — 5
FOR 31 0 53 15 84 11

Notes: ‘FOR’ = foreign inventor.
C.4 Coverage of the Patstat database

The accuracy of the new patent indicator is as gmothe coverage of the Patstat database,
which ultimately depends on the quality of the dptavided by individual patent offices.
Assessing the coverage of the Patstat databaset istraightforward. Ideally, the patent
counts from Patstat would be compared with dataioet from national patent offices.
Unfortunately, patent offices do not report homagmrs statistics: Some report only granted
patents, some provide information only on applisgitstead of inventors), and others do not
distinguish priority filings from second filings.@ way to check the validity of the results
involves comparing the patent countéh WIPO statistics on filings by national residen
The WIPO compiles homogeneous statistics on pdtlemjs using survey data collected
annually from patent offices around the world.

The WIPO data differ from ours in four importantysaFirst, the WIPO data consider
total applications, including second filings as mad priority filings. As a result, the WIPO
counts will necessarily be higher than those pitesemn this paper. Second, the WIPO
distinguishes between filings from residents afidgs from nonresidents, and the former do
not match perfectly with the series developed is gaper. Third, statistics are reported for
applicants rather than for inventors. Fourth, théP@/ series captures all applications,
whereas the Patstat database includes only publigpglications. For these reasons, counts
generated from Patstat records will tend to be talan those of the WIPO, but the figures
should nevertheless be in a similar range and édndaimilar trend.

We matched every Patstat patent series with itsO\&Buivalent and found that the
quality of the Patstat coverage was high for mosintries'’ Coverage problems were found
for five countries: Australia, Chile, Denmark, Iadand Ireland. Patent counts for these
countries must be used with caution.

7 See also Finkt al. (2011) for an in-depth analysis of the Patstaecage.
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Appendix D—Worldwide priority count

Worldwide count of priority filings by country ohventor 1982—2008

2000 2001 2002 2003 2004 2005 2006 2007 2008
Australia (*) 1,108 1,111 984 1,200 1,792 1,894 1,707 1,795 1,736
Austria 1,568 1,727 1,712 1,863 1,928 2,123 2,220 2,252 2,209
Belgium 1,154 1,136 1,158 1,197 1,216 1,147 1,199 1,327 1,313
Brazil 3,156 3,341 3,331 3,703 3,971 3,941 3,949 4,063 3,654
Bulgaria 118 137 130 207 289 265 200 128 638
Canada 5,029 5,233 5,129 5,163 5,342 5507 5,420 5,003 4,457
Chile (*) 10 8 27 43 64 24 20 106 91
China 22,538 27,066 37,544 51,918 61,905 84,016 108,201 133,189 169,591
Croatia 206 230 233 227 258 215 189 198 217
Czech Republic 544 516 513 606 583 591 622 751 753
Denmark (*) 640 625 653 709 660 714 717 832 865
Estonia 20 30 24 25 31 32 47 58 50
Finland 2,800 2,962 2,718 2,558 2,728 2553 2672 2,578 2,628
France 13,306 13,180 13,283 13,383 14,115 14,158 14,553 14,683 14,784
Germany 40,099 39,171 37,591 37,862 39,905 39,881 40,209 41,237 42,389
Greece 336 419 419 448 437 517 602 652 685
Hungary 873 962 895 819 813 777 762 783 769
Iceland 21 13 21 18 16 13 18 8 5
India (*) 636 792 914 1,041 969 697 820 1,012 1,233
Ireland (*) 258 276 290 269 288 308 362 358 449
Israel 2,062 2,057 1,942 1,872 1982 1,408 2,205 2,316 1,897
Italy 9,475 9,321 7,115 3,183 10,311 10,633 12,368 11,830 6,904
Japan 333,18%33,574 316,260 306,762 308,843 306,796 286,108 274,496 269,340
Korea 70,614 76,767 80,908 93,397 102,537 100,951 105,176 107,226 110,042
Latvia 98 102 133 73 93 100 114 123 136
Lithuania 76 66 88 72 86 77 73 71 101
Luxembourg 110 90 89 83 97 105 99 88 96
Mexico 268 547 534 534 583 496 513 627 717
Netherlands 2,455 2,298 2316 2,417 2,643 2,525 2496 2574 2,792
New Zealand 448 550 423 468 461 417 468 402 247
Norway 1,459 1,313 1,325 1,184 997 1,257 781 751 760
Poland 2,231 2,029 2,150 2,148 2,212 1,944 2,040 2,263 2,227
Portugal 107 141 148 170 130 205 252 325 349
Romania 517 489 558 361 383 363 300 265 154
Russia 16,856 19,546 21,314 23,183 22,078 22,687 25,396 24,783 26,009
Slovakia 220 193 196 158 170 148 183 200 154
Slovenia 213 214 235 256 286 286 269 309 300
South Africa 276 280 355 303 457 398 411 317 310
Spain 2,069 2,172 2258 2272 2545 2,739 2,703 2,825 2,473
Sweden 2,692 2,423 2,116 2,090 2,374 2545 2,604 2,809 2,746
Switzerland 2,223 2,269 2,245 2,288 2519 2,548 2520 2,263 2,624
Turkey 131 141 225 242 297 424 536 841 1,151
United Kingdom 21,537 21,437 20,854 20,414 19,248 18,122 17,967 18,099 17,433
United States 62,02973,874 73,416 72,913 72,527 73,326 70,006 67,641 60,503

Note: * Indicates coverage problems (see Appendixf@ details).
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Worldwide count of priority filings by country ohventor 1982—2008 (continued)

1991 1992 1993 1994 1995 1996 1997 1998 1999
Australia (*) 443 563 471 403 403 414 421 398 608
Austria 1,349 1392 1453 1,378 1,240 1,402 1,499 1,540 1,611
Belgium 713 739 857 810 817 915 1,021 1,099 1,252
Brazil 2,258 1957 2,382 2,230 2,686 2,595 2,884 2562 2,879
Bulgaria 648 350 246 158 174 143 194 129 137
Canada 3,094 3,164 3,453 3,557 3,596 3,888 4,614 4,787 4,788
Chile (*) 6 2 1 6 11 16 14 7 4
China 6,489 8,757 10,458 9,652 8,846 9,948 10,834 11,987 14,201
Croatia 1 141 170 124 132 160 155 173 158
Czech Republic 6 26 719 652 560 551 548 590 561
Denmark (*) 1,129 1,239 1,238 501 508 518 537 604 638
Estonia 0 94 454 314 245 79 25 29 15
Finland 2,101 2,022 2,189 2316 2,137 2,283 2,505 2,608 2481
France 11,445 11,164 11,230 11,208 11,334 11,811 12,581 12,681 13,098
Germany 24,328 25,833 26,276 27,260 28,117 30,886 33,542 36,066 38,251
Greece 221 286 127 211 286 305 301 2901 319
Hungary 2,261 1568 1,188 1,156 1,064 826 754 730 774
Iceland 31 19 30 12 23 24 20 27 19
India (*) 729 885 961 1,343 1,327 670 650 711 545
Ireland (*) 270 221 189 201 227 203 226 248 216
Israel 1,203 1,275 1,400 1530 1654 1575 1,832 1,786 1,989
Italy 7,522 7,237y 7,091 7420 7,650 8,100 8,549 8,770 8,877
Japan 311,992311,777 303,387 290,527 301,882 304,502 312,643 318,180 314,196
Korea 7,572 9,595 12559 15,873 26,653 31,265 32,282 42,350 53,809
Latvia 0 103 162 159 204 177 143 173 88
Lithuania 0 54 175 107 106 99 122 126 89
Luxembourg 69 68 83 60 59 79 89 107 99
Mexico 429 664 170 74 217 327 210 82 109
Netherlands 1,776 1,801 2,053 1,771 1,741 2,009 2,258 2,279 2,298
New Zealand 326 302 321 320 335 310 285 360 441
Norway 930 963 1,037 1,060 1,123 1,384 1,304 1,339 1,387
Poland 3,089 2,676 2,226 2,445 2,421 2,269 2,225 2,231 2,136
Portugal 98 71 101 104 90 101 97 115 114
Romania 1,159 735 831 1,022 1,161 1,178 1,057 784 559
Russia 36 3,320 10,566 8,102 8,300 12,235 12,080 13,296 15,121
Slovakia 5 10 228 189 188 151 192 185 182
Slovenia 15 115 172 132 180 161 147 172 159
South Africa 412 359 377 409 428 471 444 435 336
Spain 1,439 1283 1364 1,284 1,350 1514 1,683 1,784 1,984
Sweden 1,539 1,587 1,758 1,956 2,148 2,460 2,651 2,591 2,602
Switzerland 1961 2,026 2,034 198 1,853 1,876 2,134 2,188 2,208
Turkey 62 73 62 52 64 94 101 82 130
United Kingdom 17,624 17,741 17,373 16,954 17,400 17,226 17,694 19,463 20,512
United States 41,229 42,971 44,376 47,379 51,869 55520 60,595 62,309 61,216

Notes * Indicates coverage problems (see AppendiX@ details).
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Worldwide count of priority filings by country ohventor, 1982—2008 (continued)

1982 1983 1984 1985 1986 1987 1988 1989 1990
Australia (*) 924 770 516 448 406 549 634 307 366
Austria 1,318 1,301 1,408 1,347 1,269 1,282 1,248 1,238 1,236
Belgium 328 577 465 528 679 573 595 633 632
Brazil 2,015 2,195 1,963 2,022 1,914 2,306 2,266 2,204 2,346
Bulgaria 1,450 1,620 1,605 1,666 1,751 1,678 1,359 1,201 800
Canada 3,159 3,291 3,326 3,319 2,710 2,353 2,340 2,630 3,148
Chile (¥ 3 4 5 4 7 4 9 5 7
China 12 12 18 4,660 3,133 3,594 4,121 4,177 5,309
Croatia 0 0 0 0 0 0 2 1 1
Czech Rep. 3 5 3 1 1 1 1 4 10
Denmark (*) 562 1,138 946 866 953 1,061 1,245 1,173 1,258
Estonia 0 0 0 0 0 0 0 0 0
Finland 1,502 1,701 1,738 1,673 1,723 1,828 1,928 1,901 2,036
France 9,592 9,777 10,052 10,352 10,761 11,216 10,965 11,074 11,017
Germany 24,408 24,967 25,013 24,245 23,875 23,463 24,061 23,554 22,865
Greece 1,452 1,319 1,451 1,274 1,335 1,597 304 261 261
Hungary 1,766 2,241 2,245 2,186 2,077 2,257 2,306 2,089 2,639
Iceland 19 27 23 10 17 11 17 12 18
India (*) 702 632 585 560 575 570 741 1,006 687
Ireland (*) 980 1,059 1,387 1,435 1,532 1,502 1,833 1,855 916
Israel 826 795 827 931 940 1,047 1,122 1,284 1,220
Italy 6,053 5,937 5,827 5,715 5,833 7,198 7,653 7,837 7,548
Japan 210,264 226,676 254,803 270,165 280,031 296,695 291,612 297,522 311,567
Korea 496 574 886 1,275 1,917 2,661 3,061 4,119 5,437
Latvia 0 0 0 0 0 0 0 0 0
Lithuania 0 0 0 0 0 0 0 1 1
Luxembourg 100 88 60 98 88 77 69 65 58
Mexico 141 206 175 150 218 207 172 178 134
Netherlands 1,907 1,912 1,899 1,977 1,819 2,020 2,152 2,209 2,183
New Zealand 321 371 354 411 331 365 336 323 328
Norway 425 399 469 468 725 855 968 1,081 972
Poland 4,301 4,563 4,988 4,980 4,588 5,521 5,997 3,783 3,567
Portugal 82 94 103 87 81 72 87 90 95
Romania 1,781 1,920 2,092 2,535 2,535 2,679 3,125 2,963 1,489
Russia 3 2 0 3 1 5 2 8 21
Slovakia 0 0 0 0 0 0 1 2 7
Slovenia 0 0 0 0 0 0 0 0 1
South Africa 494 476 464 349 259 1,929 801 299 375
Spain 1,307 1,201 1,393 1,770 1,288 1,564 1,660 1,943 1,914
Sweden 1,891 1,947 1,767 1,814 1,724 1,735 1,581 1,563 1,534
Switzerland 2,121 2,213 2,214 2,233 2,145 2,157 2,174 2,172 2,011
Turkey 59 66 77 61 71 69 61 43 57
United 4524 17,219 16,294 16,892 17,642 17,789 18577 17,899 17,883
Kingdom
United States 30,978 29,227 29,470 30,179 30,546 33,916 37,237 39,234 41,719

Note: * Indicates coverage problems (see Appenddxf@ details).
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