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Abstract

This paper analyzes firms’ choices regarding thegggphic scope of patent
protection within the European patent system. Weld@ an econometric model
at the patent level to quantify the impact of ddfifees and translation costs on
firms’ decision to validate a patent in a particudauntry once it has been granted
by the EPO. These costs have been disregardeceyops studies. The results
suggest that both translation costs and fees fbdateon and renewals have a
strong influence on the behavior of applicants. €smates are then employed to
simulate the impact of the London Protocol, a regaticy reform which reduces
translation requirements in the European patentesysNational validations of
patents granted by the EPO are estimated to ireteag9%.
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1 Introduction

Recent developments in patenting activity are thigext of a growing literature. Since the
mid-1990s scholars have focused on various aspEcfsatenting behavior. One line of
exploration focuses on the incentives that drivenemic agents to rely on the patent system
(e.g., Cohen et al. 2000, Arundel 2001, PeetersvandPottelsberghe 2006, Blind et al. 2006
and von Graevenitz et al. 2008), and on potentigllications of their behaviour for the
effectiveness of the patent system. Another lineeséarch focuses on the filing and drafting
strategies of applicants when applying for a patenthis literature, researchers have focused
on choices regarding the number of claims (van ezl et al. 2006; Archontopoulos et al.
2007), the quality of patent drafting (Stevnsbong &an Pottelsberghe 2007), and the filing
of multiple patents based on few underlying priofilings, as in the case of divisional
applications (Harhoff 2006).

However, in both of these literatures, the deteamig of the international scope of patent
protection have so far been neglected. While gedgeal scope is frequently used as an
indicator of patent value (Putnam 1996), its deteamts have so far not been identified
explicitly. To the best of our knowledge, only avfstudies have focused on the drivers of
international patenting. Among them are Boswort®8d), Eaton and Kortum (1996), Porter
and Stern (2000), and Eaton et al. (2004). The stogttures considered in these studies have
been rather simple — for example, none of them laken into account the role of post-grant
fees related to the validation of patents in midtipurisdictions or translation costs as
potential determinants of the geographical extensiopatent protection. Even recent studies
(e.g., Deng 2007) using a renewal cost approadtetatify the value of EPO-granted patents
have disregarded the issue of translation and atabid costs although these can easily be of
the same order of magnitude as cumulative renevesl. f

The objective of this paper is to contribute to literature with an in-depth analysis of the
geographical scope of protection. The Europeannpatgstem provides an excellent setting
for understanding the drivers of international pttey strategies, since it imposes rather
heterogeneous cost regimes on patent applicante @rpatent is granted by the EPO, the
applicant has the option, but not the obligatiorvatidate the patent in any of the countries
for which patent protection was requested. Posdinlyeach country, the applicant faces a
one-time validation fee and translation costs ifighes to validate the grant in the respective
jurisdiction, and a sequence of country-specifitekgal payments thereafter.

An empirical model of validation behaviour is tebteith a unique dataset comprised of all

patents that were granted by the EPO in 2003. Ouitivariate analysis aims at



understanding the determinants of patent validatiora given country at the level of
individual patents. The main advantage of this eigdiapproach is that it allows quantifying
the impact of fees and translation costs on thewebr of applicants, taking the observable
characteristics of the patent application into actd The role of fees in patent systems has
been neglected in the past, and the role of traoslaosts is currently the subject of an
intense debate regarding reforms in the Europetenpaystem. The recently ratified London
Protocof which results in drastically reducing previousnsiation requirements is a key
element of this debate. Under this reform, trammtatrequirements have been lowered
significantly, but the impact on the demand foridations has not been quantified in any
study. This paper develops a framework which allog/o analyze the impact of such reform
measures in quantitative terms.

We model an applicant’s decision to seek patenteption for a given patent in one of the
European Patent Convention (EPC) member states tbhecgrant decision by the EPO has
been made. Our empirical results suggest that itee and the wealth of the origin and
destination countries significantly affect the paibbity to observe a patent validation. These
determinants reflect the benefits that a particalglicant from one country will enjoy from
patenting in another EPC country. The geograpliisthnce between countries also plays an
important role — costs of transportation are ptilsent and limit the benefit of a patent, since
the world is not “completely flat” (Friedman 2006)he costs of translating EPO-granted
patents into different European languages andabel bf renewal fees affect the probability
of patent validation negatively. The results supffee notion that cost reductions are likely to
have a strong impact on patent validations withimoge. Policy simulations based on the
estimated parameters predict a substantial incieasdidations as a consequence of reduced
translation requirements due to the so-called Laréimtocol.

The paper is structured as follows. In the nextiseave discuss the institutional context of
the European patent system and develop the hymsthiesbe tested. Section 3 describes the
data set, the construction of the dependent anthesjory variables and the econometric

In a companion paper (Harhoff et al. 2007) we mya complementary approach, analyzing the vatidati
behaviour at the aggregate level of country-to-tgupatent flows.

The London Agreement, which was signed in Londo@ctober 2000, aims at reducing the costs for EP
patents. The Parties to the London Protocol agteedntirely or largely abolish the requirement for
translations of the European patent specificatidiis means that applicants will no longer haveil® &
translation of the specification of a granted pafen each EPC member state in which they wantntate
protection. In EPC member states, which are Parthe London Agreement, patents can be filed inafne
the three official languages of the EPO (i.e. Gerntenglish or French). EPC member states that have
yet signed the London Agreement still require aglation of the specification into one of theirioil
languages. See http://www.epo.org/patents/lawlgtiye-initiatives/london-agreement.htnhccessed on
January 4, 2008).
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framework. Descriptive statistics are discussedeaation 4. The results of the multivariate
tests are presented and interpreted in sectiordidd 6 concludes.

2 Institutional Background and Hypotheses

The EPO grants patents for each of the signatogcoession states to the European Patent
Convention (EPC). Currently, 35 states have sigiedEPC> Applications may be filed
directly at the EPO (as first filings) or be fondad to the EPO within the priority year after
having been filed as a priority application in aimaal patent office (NPO), Then, at the
latest after one year (under the European Patem¢g@ior? (EPC)) or 31 months (under the
Patent Cooperation Tre&ty(PCT)), the application may be transferred to BRO.
Historically, the EPO examination process has tadtgitly more than 4 years (Harhoff and
Wagner 2006 and van Zeebroeck 2007Db).

The EPC states in which the applicant would likerdoeive patent protection have to be
designated by the applicant. The designation ofestas subject to the payment of a
designation fee. The term for designating EPC merstses expires six months after the
European Patent Bulletin announces the publicaifdhe search report (Article 79 (2) EPC).
However, contracting states “may be withdrawn at ame up to grant of the European
patent” (Article 97 (3) EPC)Before July 1999, applicants were obliged to palesignation
fee for each designated contracting state (Article 2 (2), ()ldR relating to Fees). In
December 1998, the EPO amended its “Rules relatirigpes™ Effective as of July 1, 1999
“designation fees being deemed paid for all comtngcstates upon payment of seven times
the amount of this fee” (amended Article 2 (3) Rukelating to Fees).Thus, with the
payment of designation fees for seven countridsedame possible to designate all of the 35

EPC countries.

®  Seethe Appendix, Table A.1 for a list of signatand accession countries and the date of entrytiro

European system.
4 Cf. Guellec and van Pottelsberghe (2007) andrStewg and van Pottelsberghe (2007) for an in-depth
description of the various filing routes which magd to an application at the EPO.
The European Patent Convention (EPC) signed inidtuin 1973 is a contract constituting the Europea
Patent Organisation and providing an independegdl lsystem under which European patents are to be
granted. The EPC came into force in 1977 and thepgaan Patent Office (EPO) was founded in the very
same year. On June 1, 1978, the first Europeamtpapplication was filed with the EPO. Today, tHe(e
has 35 member states (the Appendix contains aolisthe 35 member states (Table A.1l)). See
http://www.epo.org/patents/law/legal-texts/html/E87 3/e/contents.htnfaccessed on January 4, 2008).
The Patent Cooperation Treaty was signed in Wigsbm in 1970 and entered into force in 1978. Bydia
patent application under the PCT, it is possiblelitain protection in up to 138 PCT contractingesgsee
http://www.wipo.int/pct/en/treaty/about.htmand _http://circa.europa.eulirc/dsis/coded/infad¢taided/en/
gl003819.htm(accessed on January 4, 2008).
Seehttp://www.epo.org/patents/law/legal-texts/html/E® 3/e/ar79.htmlaccessed May 3, 2008.
Seehttp://www.european-patent-office.org/news/pre emf 6 99 e.htnaccessed May 3, 2008.
®  Seehttp://documents.epo.org/projects/babylon/eponé@ts’ E3392B2D7E2D7AC125738A003DA6FC/
$File/rules_relating_to_fees 071213 paifcessed May 3, 2008.
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The choice of the regional scope of patent pratads effectively made by the applicant once
the patent has been granted. At that point tha@pylmust select the EPC countries in which
he would like to receive patent protection, evellyuhave the patent translated into the
official languages of these countries, and paywlelation fees as well as the renewal fees
for each year of protectiofl.The setup is therefore appropriate for asseshimgénsitivity of
applicants tanarginalincreases of fees and transactions costs.

In what follows, we take into account the extardlgses of firms’ patenting behavior in order
to derive hypotheses regarding the potential detemnts of the geographical scope chosen by
firms. One of the early studies on the geograplscape of patent protection is provided by
Slama (1981). The author investigates the detemtsnaf international patent application
flows at the country level using German patent igppbn data between 1967 and 1978.
Results show a positive elasticity of filing flows.r.t. the GDP of applicant countries.
Bosworth (1984) uses UK patent data from 1974 sessthe factors influencing the decision
to transfer technology across borders. The empiacalysis at the firm-level reveals a
positive relationship between the GDP of the desitaim country and the decision to apply for
patent protection in this country. The GDP of antoupreflects the size of its economy and
also its wealth (GDP per capita). The two studigggest that the GDP of both the applicant’s
and the target country have a role to play in thkdation decision. Once GDP is accounted
for, Slama (1981) does not find any significantuefice of the population of the destination
and the source country on patent application flbesveen two countries. Macroeconomic
studies generally attach great value to the pojulaif country pairs as a factor explaining
trade flows between countries (e.g., Tinbergen 1@&aci and Prewo 1977, and Abrams
1980). The test performed by Slama (1981) and Batw@984) and the results of the trade

literature thus lead us to put forward the follogvimypotheses:
H.la: The GDP per capita of the destination cour{trg. country in which a patent is to
be validated) positivelinfluences the probability of a patent validation.

H.1b: The GDP per capita of the origin countrye(j. the country of residence of the
applicant)_positivelynfluences the probability of a patent validation.

H.2a: The number of inhabitants of the destinatmyuntry positivelyinfluences the
probability of a patent validation.

19 This fragmentation of the European patent sydias been criticized for years by the busines®seas it

induces a high managerial complexity and is assettiaith relatively high cumulative fees and traiisin
costs. Cf. van Pottelsberghe and Francois (2009yan Pottelsberghe and Mejer (2008) for simulatioh
total patenting costs in the European patent systetarnational comparisons show that even after th
London Agreement the costs of patenting are at feas times higher in Europe than in the US.
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H.2b:  The number of inhabitants of the origin caoyrgositivelyinfluences the probability
of a patent validation.

These hypotheses suggest that both the wealthhansize of the origin and the destination
countries substantially affect the probability dfserving a validation of a patent originating
in a home country in the respective destinatiomtgyuAs a measure of the relative wealth of
the origin country, we use GDP per capita. Applisgrom richer countries have on average
more income at their disposal to file patents atbrddne wealth of the destination country is
assumed to attract more validations as demand tmmslin the respective market are more
attractive for firms. The destination country’s pdagion should also positively affect the
validation behavior as a large market is certambye attractive than a smaller one, even after
accounting for GDP per capita. The effect of theesof the applicant’'s country (origin
country) on validations is less straightforward,d apossibly negative. Indeed, smaller
countries (with a smaller domestic market) may baracterized by a higher probability to
validate patents abroad than larger countries (lartpe domestic markets).

So far, little research has been done on the infl@eof costs and fees on the patenting
behavior of firms:* Pakes and Schankerman (1984) and Schankermaresied 1986) have
shown that renewal decisions are affected by thel lef renewal fees. A few other studies
have investigated the role of patent fees. Ondeffitst studies to analyze the influence of
non-maintenance patenting costs on the decisi@ppdy for a patent was conducted by van
Pottelsberghe and Francois (2009). The authors ameripe costs of patentitign the US,
Japanese and European patent systems to assebempeaenting costs have an impact on
the demand for patents. Results show that in 2083 tsts for a patent designating 13 EPC
member countries is 4 to 8 times (depending ondim@ation of patent protection) more
expensive compared to the US. Taking the numbelairhs of a patent as well as the market
size of the selected member states into accoumtddlka provide graphical evidence that the
demand for patents may be price elastic, i.e.ddmand for patents may be partly explained
by differences in market size and differences gsfes illustrated by their “3C” index (the
cost per claim per capita). Further evidence orrole of fees is provided by de Rassenfosse

1 de Rassenfosse and van Pottelsberghe (2007)tigatesthe role of priority filing fees at nationphtent

offices and van Pottelsberghe and Frangois (200&)pare the fees and translation costs in Japan, the
United States and Europe. Harhoff et al. (2006)yaeathe extent to which fees explain validatiaw$ at

the country level using a gravity model. de Rasses# and van Pottelsberghe (2008) provide timesseri
evidence on the potential impact of cumulated fadebe USPTO, JPO and EPO on the demand for patents
All these studies obtain results that suggestféest influence the patenting behaviour of appligant

The following cost categories were taken intooatt: (1) procedural costs (filing fee, search fees for
designating states, examination fee, claim taeweth fees for the years 3 and 4 after applicattdh@EPO

and validation costs), (2) estimated translatiorstg,oand (3) estimated costs for external services
(professional services, attorneys, etc.).

12
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and van Pottelsberghe (2007), who show that pyidiiing fees at national patent offices
have a negative and significant impact on the nunolbgatent applications. However, the
demand for first filings at national offices is dehined by a rather complex set of factors. An
alternative and potentially more telling experim&mduld be to analyse the patents already
granted by one institution and then analyse in twheountries they are then taken for
validation. The present study pursues this appr@achuses the validation phase following
the EPO grant as the research setting.

The research design adopted in the present pdpersals to identify the impact of post-grant
fees and translation costs on the patenting bebawbd applicants. Post-grant fees (i.e.,
translation costs, validation fees and fees fomma@ing patent protection for the years 4 to 6
after application at the EPO) are of particular am@ance for our analysis, since we assume
that these costs drive the validation decision mgliaants and consequently are important
determinants of the scope of protection. Moreotleese costs are marginal in the sense that
at the point of decision-making all examination apglication fees are sunk, and the receipt
of the national patent only depends on the cogtsidered here. We also take early renewal
fees into account because they represent the expémat an applicant has to be ready to pay
when extending patent protection once the patenbbkan validated in the respective country.
We do not model renewal behavior fully, but use rér@ewal fees requested by the national
patent offices from years 4 to 6 after the applkicatate at the EPO as a measure of these
COsts.

Assuming that applicants rationally decide aboetrgional scope of their patent portfolio,
the following hypotheses relating to fees, tramstatind early renewal costs are put forward:

H.3a: The probability of patent validation in alPE country_decreasesith an increase
in relevant translation costs.

H.3b:  The probability of patent validation in an ERcountry_decreasesith an increase
in the country-specific validation fees.

H.3c:  The probability of a patent validation in &PC country decreasesith an increase

in the country-specific early renewal fees.



3 Data Source and Sample

Data about filing and grant dates, the countryrgjio of the priority filings, the language of
the official proceedings at the EPO and the teciratassification of the patent application
(IPC classes) were extracted from the EPO’s EPA8X3base as of January 15, 2006. Data
on the lapse of patents into the public domain el#ained from the EPASYS database as of
December 2006. The data were supplemented withnation on renewal payments, which
were received from the EPO post grant system @&eoémber 2006. The empirical analysis
relies on 53,904 patents granted in 2003 by the BRO validated in at least one EPC
member state. Granted patents which had not bdelateal in any of the EPC member states
were excluded from the datasét.

Patent validation — After grant, a European (EP) patent has to bielat@d in each state for
which protection is sought, i.e., the patent hasa@onverted into a bundle of patents having
the same legal status as patents granted throwghational procedurés.In general, this
requires the filing of a translation of the patspecification, and the payment of national
validation or publication fees within a specifiedrmh (Art. 65(1) EPC)> However, a
validation is also possible without filing a traaisbn in the event the language of the official
proceedings at the EPO is (one of) the officialglsage(s) of the validation countf.
Furthermore, payment of a validation fee is notumegl in some countries, such as
Switzerland and Belgium.

The patent validation variable is defined as a dymaariable, taking the value one if a patent
(granted by the EPO) of applicant countrysAsalidated in country B, and zero otherwie.

We infer the validation status from our data, agegnthat a patent has been validated in a

13 59,992 patents were granted by the EPO in 20036088 (or 10%) were not included in the dataset
because they had not been validated in any of B@ &untries (the patent was withdrawn by the appti
after the decision to grant by the EPO).

Cf. http://www.epo.org/patents/Grant-procedur@ifitan-application/European-applications/national-

validation.html(accessed on August 21, 2007).

Cf. http://www.european-patent-office.org/legplife/ar65.html(accessed on August 21, 2007). For a

detailed description of the EP grant and validapiorcedure, see Harhoff et al. (2007).

An EP patent application must be filed in ondhaf official languages of the EPO, i.e. Englishrr@an or

French, the so called procedural languages. Agpiita filed in other languages have to be trandlatéo

one of the three official languages within a terfrttobee months. See http://www.epo.org/patents/Gran

procedure/Filing-an-application.htrfdccessed on August 22, 2007).

7 The 20 Applicant countries includeAustria (AT), Australia (AU), Belgium (BE), Canad(CA),
Switzerland (CH), Germany (DE), Denmark (DK), Spé#s), Finland (FI), France (FR), United Kingdom
(UK), Ireland (IE), Israel (IL), Italy (IT), Japa@P), Korea (KR), The Netherlands (NL), Norway (NO)
Sweden (SE), USA (US) (selection criteria: minimafrl00 patents granted in 2003). The 17 countrfes o
validation include Austria (AT), Belgium (BE), Switzerland (CH), Cys (CY), Germany (DE), Denmark
(DK), Spain (ES), Finland (FI), France (FR), Unitédngdom (UK), Greece (GR), Ireland (IE),
Luxembourg (LU), Monaco (MC), The Netherlands (NBprtugal (PT), and Sweden (SE). Italy (IT) is not
included due to the lack of information on validas in Italy. Broad estimates by the EPO suggedt3o
to 40 percent of the patents granted by the EP@emerally validated in Italy.
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given country if(i) renewal fees are paid for the patent to the nakipatent office of the
country and/ofii) the patent lapses in the given country. In cadesrevpatents lapsed within
one year after grant (in all validation countrietb)e patents were considered as lapsed
initio and were removed from the dataset. This is eqeiNdb assuming that these patents
had never been validated in any courfry.

GDP per capita and population -Annual data on GDP in current prices (US dollars in
billions) and the population of the different caues in million capita were obtained from the
World Economic Outlook Database as of Septembef.20be data are published by the
International Monetary Fund.GDP per capita is taken as a proxy for the weafleh country.
The population variable is used as a proxy fomtiaeket size of a country.

Physical distance between capital citiesThe physical distance between the capital cdfes
the applicant and the validation country was presidoy Kristian Skrede Gleditsch,
Department of Government, University of Esé&x.

EPC membership duration (validation country) - The average number of years of EPC
membership of the validation countries was obtaifteth the homepage of the EBOThe
variable is included in the regression to test Weethe duration of EPC membership reflects
learning effects. As the transfer rate of domegtiority filings to the EPO increases with
EPC membership (de Rassenfosse and van Pottelshé?@@7), one may expect that this
duration also affects the probability that a patemalidated in a particular country.

Region of the applicant -Four dummy variables characterize the locatiothefapplicants’
home countries:

+ US applicant

« Japanese applicant

« other non-European applicant: AU, CA, IL, KR

« European applicant: AT, BE, CH, DE, FR, GB, IE, NOK, FI, NO, SE, ES, IT
The latter forms the reference group. These regjidumamies are used as additional variables
to account for unobserved heterogeneity betweelcapgs from these country groups.
Number of claims at grant— To account for the voluminosity of a patent speaifion, the

number of claims at the time of the grant is ineldidgh the regression. We treat the number of

8 When the lapse and renewal data sources contadmglicting results (0.66% of the cases) informatbn

patent lapses were preferred over renewal infoonaflhe decision to prefer information on patepsés
was suggested by an EPO expert.

Cf. http://www.imf.org/external/pubs/ft/weo/200@/data/index.aspXaccessed on April 5, 2007). Since
Monaco was missing in this database, GDP data sgpplemented with data extracted from the United
Nations Statistics Division (see http://unstatougyunsd/snaama/dnllist.asp (access on April 5,700
GDP data for Monaco were estimated based on themgd®on that the level of GDP per capita is
proportional to that of Luxembourg.

Cf. http://privatewww.essex.ac.uk/~ksg/mindishh(accessed on March 30, 2007).

Cf. http://www.epo.org/about-us/epo/member-stéienl (accessed on March 30, 2007).
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claims as a proxy for the overall number of padresd heed to be translated, and thus as the
scale factor in translation costs. Archontopoulosale(2007) show that there is a strong
correlation between the number of pages included patent and the number of claims it
contains.

Citations — It is likely that more relevant patents are dafed in more EPC member states.
We therefore include an additional variable accmgntor the potential importance of the
patent. In particular, we use the number of citetias a rough proxy for a patent’s relevance
(Gambardella et al. 2008). Since patents that alidated in many countries are more visible
and may, therefore, also be more frequently citeddient examiners, we employ the number
of citations a patent application received withigears after publication. The end of this time
span will usually precede the grant of the paterthat we will avoid endogeneity problems.
Patent portfolio (5 years)— The number of patents granted to the applicanithjn 5 years
before the grant of the focal patent is also usethe probit model. This ‘portfolio size’
variable accounts for the resources available ® applicants as well as to proxy their
patenting experience.

Translation costs— To validate a patent in a particular country, ttweument has to be
translated from one of the EPQO’s official threegaages (German, French, English) into the
official language of the target country. These sfations are generally provided by foreign
patent attorneys or translation services. Sincalav@ot have direct measures of translation
costs, we develop various proxfésirrespective of the country of origin, some target
countries have languages that are perceived agullif- or costly - to translate. The
validation countries were therefore classified itoee groups according to the level of
assumed translation costs. Specifically, trangiatimmto Nordic languages and Greek are
usually more expensive than translations into laggs spoken in central or southern Europe.
The lowest translation costs (if any) arise for rtoies which have German, English, or

French as one of their official languages. Theofeihg three dummy variables were created:

* |ow translation costs: DE, FR, UK, AT, CH, BE,IMC, LU
« medium translation costs: ES, PT, NL
* high translation costs: SE, DK, Fl, GR, CY

In some cases, translations are not required amglation costs are thus equal to zero — we
will use these cases as our reference group. Alaton does not have to be filed if the

application and the validation country share a comfanguage, which is the case for 9% of

%2 Contrary to our expectations, it proved diffictot find consistent data on translation costs accosstries.
We therefore approximate these costs in terms wfittg groups and language distances. Cf. van Bb#gjhe
and Mejer (2008) for an approximation of translattmsts requested by 11 European patent attorneys.
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the country pairs. Similarly, no translation isugqd for the validation countries which have
a language similar to the languages of the offigedceedings at the EPO. As a first
approximation for the extent of translation cosis, use the three dummy variables for low,
medium and high translation costs (relative tortference group of validations not requiring

any translations).

Language distance matrix —The “Dyen Matrix of Linguistic Distances” (Ginsburget al.
2005) is used to generate a more fine-grained measutranslation costs. The matrix is
based on data collected by Dyen in the 1960s. iiticpéar, Dyen collected words used in 95
Indo-European languages and dialects (Dyen et @2)1 These speech varieties were
classified into ‘cognate classes’. The distance smesm was calculated as the percentage
cognate between langualgend languagen:

r]Im (1)

languagedistanc =—
e )

where n,_is the number of meanings for whitlhindm were classified as cognate anf] is

the number of meanings for whi¢handm were not classified as cognate (Ginsburgh et al.
2005). Table A.4 in the Appendix summarizes théadise measures.

Validation fee — corresponds to the fee a patent holder hasytdopezalidate a granted patent
in a member state of the ERGformation on validation fees was extracted frdra Official
Journal and the National Law Relating to the EPThe validation fee may comprise a fixed
component and a variable (i.e. a page-based) coempodowever, most of the countries only
charge a fixed fee. Some countries do not chartigatimn fees at all (Belgium, Switzerland,
Luxembourg, Monaco, UK). For the countries whicharge a page-based fee (Austria,
Finland, Sweden, Denmark, and Spain) the averagdeuof pages per patent, provided by
the EPO, was used to compute the average totalatiah fee$* Overall, the validation fees

were calculated according to formula (2):

FY = Ff + Fy OS 2)

where FY denotes the validation fee for destination courgnd F¢ the fixed validation
fee for country B,F; refers to a the page-based fee if charged by op@gtotherwiseF, is

zero. S denotes the average number of pages per pategificgtéon.
Renewal fees- These fees have also been referred to as maimtercosts, i.e., costs to keep
a patent valid for an additional year. With few eptions, renewal fees increase with the year

23
24

Cf. http://www.epo.org/patents/law/legal-textsional-law-epc.htmlaccessed on August 29, 2007).
Cf. table A. in the Appendix for a summary of tradidation fees charged by different EPC membatest
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of renewal, but display considerable variation asrcountries. Renewal fees for the different
years were again extracted from tr@fficial Journal and the National Law Relating toet
EPC'. Since we assume that the fees that have to lukchaing the first years after grant
matter most for the decision to validate a patard particular country, cumulative renewal
fees for the years 4 to 6 from the date of filifighe application at the EPO are included in
the regression. According to Harhoff and Wagne©@)Ghe average grant lag at the EPO is
of about 4 years; and some recent data suggedighdlyslonger lag (cf. van Zeebroeck,
2007b). Harhoff et al. (2007) show that a majootyatents is granted by the EPO at age 4 to
6. During this three years period, 66.5% of all gagents belonging to a given cohort are
granted

Technical areas— Patent applications are classified accordintdttechnical areas, known as
“Joint Clusters” (JCs), used by the EPO since 2@®4assign patent applications to
examiner$> As there is some factual and empirical evidenam (Pottelsberghe and van
Zeebroeck, 2008) showing that some technologies taditionally subject to a large
geographical scope of protection (i.e., biotechggland organic chemistry), whereas others
are validated in a very limited number of countrite® assigned area of technology may well
affect the observed geographical scope of proteetithin the EPC.

Technology position of validation vs. applicant conmtry — To control for the relative
technology attractiveness of the validation countrg include a variable that accounts for the
technology position of the validation country (B)ngpared to that of the applicant country
(A) by dividing the number of patents in technoldggf the validation country (B) by the
number of patents in technologyf the applicant country (A) for five years befdhe grant

of the patents, i.e. for the years 1998 to 2002.

. patents,
technol ositio == 3
@y p N ea patents, (€)

wherei = 1, ..., 30 refers to the technical area of thedeatd patent based on the OECD
classification (OECD 1994). We expect that this suea will be positively associated with
validation decisions, since a large production afepts in a particular technology in a
potential target country is likely to indicate aga market for that technology in that country.
For example, interviews with patent attorneys ssggfeat almost all patents on automotive

technology target Germany as designation becausedhntry constitutes one of the largest

% EPO Joint Clusters: Industrial Chemistry, OrganZhemistry, Polymers, Biotechnology, Tele-
communications, Audio/Video/Media, Electronics, &teity/Electrical Machines, Computers, Measuring
Optics, Handling/Processing, Vehicles/General Teldgy, Civil Engineering/Thermodynamics, Human
Necessities. See Archontopoulos et al. (2007) @mlitenal information about the assignment of tR&|
classes to the EPO joint clusters.
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markets for automotive product and process teclgyol®hat of course is driven by strong
domestic demand for the product itself.

4 Descriptive Statistics

The sample consists of 53,904 patents grantedebizBO in 2003. In some of our descriptive
statistics, we compare the validation targets e¢hpatents to those of the 1995 grant cohort
(N=40,924). Figure 1 illustrates the share of gednEP patents validated in different EPC
member states. Whereas 75 to 95 percent of thdegraatents are validated in Germany,
France and the UK, only about 20 to 30% are vadidlain The Netherlands, Spain,
Switzerland, Sweden, Austria and Belgium. Smaltamntries seem to be the less attractive,
like for example, Ireland, Monaco, Portugal, orl&nd. But one has to take into account that,
for our sample, these countries were the last terahe EPC and that these countries have
experienced a large increase in validations owetast years®

Whereas the early members seem to have becomeattesstive for validation over time,
more recent member states have become more attractbwever, as the number of patents
granted by the EPO has constantly increased oeepdbt 20 years, all member states have
undergone an increase in the absolute number iofat@ins per country over time.

Figure 2 displays the mean number of validated t@sper ‘applicant country’. In 1995 the
applicants validated their patents on averagevim dountries, which slightly decreased to 4.9
in 2003. It is worth noticing that large countrieslidations, or validations of countries which
are far away from Europe, are concentrated on dlesnmumber of EPC member states. This
is especially the case for the U.S., Japan and &omhich are at the lower end of the
distribution. Furthermore, the validation behawdthe latter three countries remained almost
stable over time. U.S. applicants validate thetept in 5 countries on average. Korean and
Japanese applicants validate in an average of 43@ndountries, respectively. For these
countries the high costs associated with transiaiod validation as well as a large domestic

market may induce them to be more selective irr theiopean geographical scope.

% Table A.1 in the Appendix gives an overview otrer dates of entry of the different member staiés the

EPC.
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The validation behavior of applicants also appéarsary substantially across technical areas.
Table 1 illustrates the share of patents grante2D08 that were finally validated in different
EPC member states, differentiated by EPO “jointstdts” (which delineate different
technologies for examination purposes). WhereakRL member states are most attractive
for “organic chemistry” and “biotechnology”, withalidation rates considerably above the
average in almost all EPC member states, validatates are rather low for “audio, video &

media” and “computers”.

Table 2 summarizes descriptive statistics of tliependent variables that are to be used for
the multivariate analyses. First of all, variabtbaracterizing the applicant and the validation
countries will be included in the regression. Do¢he fact that large non-European countries,
e.g., the U.S. or Japan apply for EP patentcéut of course, not be validation targets, the
average wealth and size of the application couiganuch larger than that of the validated
countries. The average GDP per capita [in 1000 €je@applicant countries amounts to 33.0;
varying from 12.7 (Korea) to 48.8 (Norway). Theigation countries have an average GDP
per capita [in 1000 €] of 34.2 with a minimum at44Portugal) and a maximum at 64.54

(Luxembourg and Monaco).

The applicant countries have on average 127.5 mimbitants, the validation countries

exhibit an average of 19.2 mio. inhabitants. Theumghysical distance between the capital
cities of the applicant and the validation courstreanounts to 4,173.2 km. The minimum
physical distance amounts to 136 km (Belgium — Inbeurg), and the maximum to

18,044.0 km (Australia — Portugal). The medium textbgy position of the validation vs. the

application country amounts to 0.7, varying betw@de.g., A: Japan — B: Cyprus in organic
chemistry) and 2,236 (A: Ireland — B: Germany inchamnical elements). Regarding the
duration of membership, Belgium, Germany, Francexembourg, The Netherlands,

Switzerland, and the UK entered into the EPC 2%sy/earlier (as of 2003), whereas the latest
entrant, Cyprus, had only been a member of the PG years (as of 2003). The average
number of years of membership was 18.8 in 2003. gdtents in the sample received on
average 0.8 citations (within 3 years after pubiiicaof the search report). The number of 3
years citations varies between 0 and 107. On ageP&@.1 patents were granted to the
applicants within 5 years before the grant of theept in the sample. The size of the 5-year
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patent portfolio varies between 0 and 2,897. Themia in the sample comprise on average
12.6 claims at the time of grant, varying betweemd 247.

The second group of variables provides informatibout the fees and costs that have to be
paid to validate an EPO-granted patent in seleefe@ member states and to keep the patent
in force for the years 4 to 6 from the applicatideie at the EPO. A number of dummy
variables will be included in the regression totecoinfor the translation costs arising at the
time of validation. A translation was required f64% of the total number of observed
validations. Translations into Nordic languages &rdek are most expensive. Translations
into Dutch, Portuguese, and Spanish are assumieel less expensive. German, English, and
French are the least expensive languages. Ouedfliberved validations, 27% concerned an
expensive language, 19% a less expensive langaage28% the group of least expensive
languages. The Dyen language distance measureitsxaib average language distance of
0.46 varying between 0 (filing language equals leagg of the validation country) and 1
(distance between filing language and Finish).

Furthermore, Table 2 contains information abouideation fees and renewal fees for the
years 4 to 6 after application at the EPO. Theayewalidation fee amounts to EUR 143.3,
varying between EUR 0 (Switzerland, Monaco, Belgiubuxembourg, and UK) and
EUR 596 (Austria). The cumulative early renewalsféar patents granted in 2003 amount to
EUR 280 on average and vary between EUR 143 (Lurengd and EUR 540 (Switzerland).
Figure 3 displays renewal and validation fees fatepts granted in 2003 categorized by
translation cost groups. It clearly appears th&ittaang and keeping a patent in force for the
years 4 to 6 is more expensive in the Nordic coesitrespecially due to the high translation
costs but also in Austria due to a high page-baaédation fee (Austria charges a page based

fee of 25 € per page in excess of five pages).

5 Empirical Implementation and Results

5.1 Econometric Model
Since the dependent variable, i.e., the decisiomatmate a granted patent in a particular

member state of the EPC is a binary response Veyiab probit model is used for the
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guantitative analysis. The probability of observangalidation of a patent from country A in
target country B is a function of a number of inelegient variable$"

Pr(validation) = ®(5, + 5, InY, + 5,InY; + B;InN, + 5,In N,

+B;IND,, + B;INFy + > B, control ) 4
where '
Ya, Y8 =  GDP per capita of the applicant and the vélidacountries
Na, Ns = total population of the applicant and the dafion countries
Das = physical distance between country A and cquiBtr
Fs = fees (validation or renewal) and translatiequirements in country B
control = control variables, e.g., region of the applican joint technological clusters.

We assume that the error terms are independenssadifferent groups of EPO-granted
patents, but we allow for correlation within groupisdifferent national patents originating
from the same EPO grant. In order to accommoda&edinrelation, a cluster regression has
been used. The cluster estimator leads to the saeiicients as a probit model without
clustering of error terms, but it adjusts the uacexcovariance matrix to account for

observations for the same patent family to be tated (Wooldridge 2002).

5.2 Multivariate Results
The parameters estimated with the probit regressaoa displayed in Table 3. Model 3 shows

that the wealth of the applicant country and thikdation country have a significant impact
on the probability of observing a validation. Irrjpaular, an increase in the GDP per capita of
the applicant country (A) by one logarithmic ureatls to an increase of the probability to
observe a validation of 7.6%. An increase in thePGi2r capita of the target country (B) by
one unit raises the probability of observing a dation by 25.4%. Both estimators are
significant at the 1% level.

The size of the applicant and of the validationrtoas — as measured by the number of
inhabitants - also has a positive impact on thebgiodity of a validation. The estimated
parameters suggest that an increase in the populatithe applicant country A by one unit
increases the probability to observe a validatign28%. An increase of the population
variable of the validation country by one unit ieases the probability of a validation by
13.5%. Overall, the results in Table 3 show thatwiealth and size of the validation countries

generally have a higher effect than the same ctarsiics of the applicant countries.

27 A Wald-test was employed to test if a log lineam linear specification was more appropriate. fsilts,

which are available on request, clearly showedtti@togarithmic specification was superior.
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The parameter associated with the age of EPC mempeis negative and significant: the
longer the EPC experience of a country, the lover ltkelihood of a validation in that
country. As expected, the technology position dickadion countries in relation to that of the
application countries has a positive and significafifect on the validation behavior of the
applicant country. The number of claims also shawgositive and significant parameter:
larger patents are filed in more countffesA possible explanation is that patent applicants
and attorneys devote more efforts on promisingdsi and that the number of claims may,
therefore, be reflective of the patent’s importance

The variable capturing the physical distance betwé®ge applicant and the validation
countries has a negative and significant impacthenprobability of a validation. The effect
becomes insignificant after including translatioostc dummies in the regression (which
actually correlates with the geographical distance)

Model 3 includes the dummy variables indicating thiee the costs for a translation are high,
medium or low, or whether no translation was nee(teference group). The estimated
parameters show that the impact of translatiomseg@ative compared to the reference group
(no translation needed). In particular, when trengtation costs are low, the validation
probability decreases by 15%. Medium translatiostxodecrease the probability of a
validation by 24% and high translation costs by A8#ch compared to the reference group).
Model 3 also shows the role of the geographicainrof the applicants. The probability of a
validation is the lowest for the applicants origing from Japan and other non-European
countries, and is the highest for applicants baselurope. These results are again in line
with the results shown in Figure 2 and with thediimgs of Guellec and van Pottelsberghe
(2001) that large countries are less dependenttemiationalization, since they already profit
from large domestic markets.

Model 3 further contains variables measuring thieiesaf the applications (forward patent
citations) and the portfolio size of the applicarg,proxied with the number of patents granted
to the applicants within 5 years before the gradnthe underlying patents. Validations are
more likely to occur for more valuable patent apgions. In particular, a 1% increase in the
value of a patent, i.e. a higher number of 3-yedtiations, increases the probability of a
validation by 3%. However, a 1% larger 5-year papemtfolio of the applicants decreases the
likelihood of a validation by 1.2%. In other worggtents of larger firms or of firms that hold
more patents are characterized by a more focusmgtayghical scope of protection. The firms

with a larger patent portfolio are characterizedhbyiore selective market coverage.

%8 \an Zeebroeck and van Pottelsberghe (2008) shatxttie number of claims included in a patent cates
with many patent value indicators, including fansige.
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Model 3 also measures the impact of validation faed renewal fees on the validation
behaviour of applicants. Renewal fees reduce the probability of observinglaation in a
country. A 1% increase in the renewal fees wouldl leo a reduction in the probability of
validation of about 12.6%. An increase in the \atiioin fees by 1% leads to a decrease in the
validation probability of 5.3%. Finally, it shoulse mentioned that the renewal fees have one
of the highest z-statistics, indicating a high mien of the estimates.

Model 4 includes the Dyen language distance measuihéch forms an alternative and
potentially more accurate proxy for translationtso3 he results reveal that an increase of the
Dyen language distance by 1% decreases the pripaifila validation by 15.9%. Model 4
also includes an interaction term “Dyen languagatiice * no. of claims at grant” to account
for the voluminosity of the validated patents. Brtcular, the number of pages of a patent,
which is highly correlated with the number of claimso affects translation costs. The effect
of language distances on the validation behavisustill negative and significant, and the
number of claims has a positive impact. The intesaderm is negative and significant which
suggest that larger patents are less likely to delated in countries with high translation
Ccosts.

EPO industry clusters dummies were used in all dsods control variables. A Wald test
conducted for each model reveals that the techmaiczds have a significant impact on the
validation behavior of applicants. Overall, resate consistent with the findings displayed in
Table 1, i.e. organic chemistry and biotechnoloxjyilgt the largest impact on the probability
to observe a validation (the parameters assocvatédndustry clusters, estimated in Model
5, are shown in Table A.5 in the Appendix). Thaedihgs are consistent with the scope-year
index put forward in van Pottelsberghe and van rmsik (2008): patents in biotech and
organic chemistry are validated in more countrias$ enforced longer than the patents filed in

other technologies.

?  As a robustness check, we compared the determinéntsidations over two grant years (2003 and 3995

To make a comparison of the two grant years reddenthe two samples were built symmetrically with
respect to potential validation countries. In pafar, later entrants into the EPC (i.e. FI and @ére
excluded from the 2003 sample. Results are consiatith respect to the geographical context, laggsa
costs and fees. The only differences are that #tlv of the applicant country has a significamigative
effect on validations for the grant year 1995, welasrthe effect is positive in 2003. A possible awption

of this difference may be that in recent years bamgblicant countries with a relatively low GDP mepita
(e.g., ES, BE, and AT) validated more countries greanted EP patent (see Figure 2). Consistenty, th
distance between the capital cities of the applicand the validation country has a negative impahe
coefficient decreases slightly from 1995 to 2008sdtbly, distances become less important over teng,
due to the internet and advancement of communitatchnologies. The complete results are available
upon request.
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Overall, the results support hypotheses H.1a ad® Hs well as H.2a and H.2b. The size and
the wealth of applicant and of the validation comest positively affect the propensity of
applicants to validate patents abroad. Hypothes8a,HH.3b and H.3c are also confirmed by
our estimates: transaction costs (i.e. validatiosts; renewal fees and translation costs) have

a strong and statistically significant influencefoms’ decision to validate a patent abroad.

5.3 Policy Simulation of the Impact of the “London Protocol”
The London Protocol (or London Agreement) makesafigerticle 65 EPC which foresees an

option to reduce costs relating to the translatiequirements of European patents. The
agreement was concluded at the Intergovernmentafe@mce in London on October 17
2000° The cost-reducing effect comes about as the ER@ramiing states which have
ratified or acceded to the Agreement waive, entiret largely, the requirement for
translations of European patents. Under Article, (@) and (3) of the London Agreement, all
states which have an official language in commath whe of the three official languages of
the EPO shall drop the translation requirementsiged for in Article 65(1) EPC, except for
the claims section. Those states which do not laavefficial language in common with one
of the EPQO’s official languages also drop the tiaien requirement of the description part of
the patent, but require a translation of the claim@ one of their official languages. On May
1%, 2008, the London Protocol came into force in PCEnember stat&'s In November 2008
the London Protocol was signed (but is still to ragfied) in Belgium. Ten of these 15
member states are represented in our sample: Slaitde Germany, Denmark, France, the
UK, Luxembourg, Monaco, The Netherlands, Sweded,B&igium.

We use the parameters estimated in Model 5 (cantpithe translation dummies and the
Dyen language distance measure, each interactdd that number of claims at grant to
account for the voluminosity of the patents) tareate the impact of the London Protocol on
validation behavior. To obtain our simulation résulve first simulate the costs of translation
as foreseen by the London Protocol by switchingréspective translation dummies and the
Dyen measure to zero. We then predict the likelth@d validation using the estimated
coefficients of Model 5. The results of these simtiohs are tabulated in Table 4.

When interpreting the results, one has to take atoount that our estimates are likely to
yield upper bounds of the actual effect. This s ¢hse for two reasons: first, claims will still

have to be translated into the respective languaige,second, our language variables may

% gee Official Journal EPO 2001, 549fthttp://www.european-patent-office.org/epo/pubs/@jd@ 01/

12 5491 .pdfaccessed on December 28, 2008.

As of May f', 2008 the London Protocol was enforced in Croddenmark, France, Germany, Iceland,
Latvia, Liechtenstein, Luxembourg, Monaco, Thehéelands, Slovenia, Sweden, Switzerland, and the UK
(see_http://www.epo.org/patents/law/legal-textsdiom-agreement/status.htralccessed on June 22, 2008).
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capture to some degree variation that is relatesnissing variables. We have tried to
minimize the second effect by taking into accounuenber of variables which affect the cost
of doing business in the target country, but thes#rols may not be perfect. Despite these
caveats, our results should be of interest to petiakers. First, results in Table 4 correspond
to the legal situation after May'12008, i.e., after the London Protocol came int@é in the
ten EPC member states mentioned above (columnd 8 ahTable 4). Afterwards, we show
changes in the number of validations if the Lon&wootocol were ratified by all EPC member

states represented in our sample (columns 4 afd dbde 4).

Table 4 suggests that those countries that putahdon Protocol into national law after May
1%, 2008 will experience a substantial increase & piobability of validation. The largest
absolute increase can be expected for the Netlsrid®,162) and Sweden (13,840). Overall,
we predict that, for those countries that ratifidkee London Protocol, national patent
validations may increase by as much as 29% (750@8&ional validated patents) due to the
cost reductions resulting from the reduction ofstation requirement¥.

Assuming that all countries signed the London Rmitdeads to a further increase in the
predicted probability of validation for all courds (column 4) except for Monaco and
Luxembourg. The highest increase in the numbertbnal patents can be observed in Spain
(21,292) and the Netherlands (19,162). Overall, esgmate that the absolute number of
additional validated patents may amount to as naan$53,832, which would be equivalent to
a relative increase of 59.3%. Of course, thesenastis can merely give a rough indication
and represent upper-bound figures of additionadatbns. On the other hand, they do not
take into account the fact that the overall co$tpatenting will decrease as well due to the

London Protocol which may induce an increase iemdilings.

6 Concluding Remarks

The European patent system provides an intereBgltyfor the empirical analysis of patent
systems. The variation in our data allows us testigate to what extent patent applicants are
influenced by both the fees and translation c@stsyell as by physical distances and market
attractiveness (represented by its size, its wealtthe technical position of the validation

country relative to the applicant country). Our @apnalyzes a particularly clear decision-

%2 Although Monaco and Luxembourg also ratified thetlon Protocol, Table 4 (column 6) does not show a
change in the number of national patent validatfonshese countries. This is not surprising, sitiEse two
countries had not required translations for valatet even before the London Protocol came intoeforc
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making situation where fees and translation coststhe only remaining expenses that
separate applicants from patent protection. Theirgapresults are applied to assess the
impact of an important patent policy reform, thentlon Protocol, which has had a major
impact on the translation costs of European patents

The empirical analysis essentially aimed at testimg role of languages (i.e., translation
costs) and the role of fees for validation andyeeghewal. A patent-level probit model was
used estimate the incidence of patent validatiomrofEPO-granted patent in a given EPC
country. Economic variables such as the size aadméalth of the countries of origin (the
country of residence of the applicant) and of thantries of destination where the patent is
validated are important determinants of the vaidohatprobability. In general, the
characteristics of the validation country (where patent is validated and enforced) have a
much stronger impact on validations than the chiaristics of the origin country.
Technological specificities and geographical distawere included as additional explanatory
variables. These characteristics are importanofadaffecting the probability of validation of
a patent in a given country. The world may haveobex more globalized, but it certainly has
not become “completely flat”. Physical distancdl shatters, and so does the distance in
culture and languages. The empirical analysis alsows that translation costs have a
negative impact on validations. Furthermore, owults show that early renewal fees and
validation fees substantially reduce the likelihadd/alidating a patent in a given country.

The unique and rich dataset which exploits theitutginal detail of the European patent
system also permits us to make predictions reggrtie number of additional validations that
EPC member states may expect in the future. A siiaul of the validation decision under
London Protocol translation regulation shows thHe tountries that ratified the London
Protocol face an increasing probability of validas. In particular, we predict that the
number of additional validated patents will incredetween 29%. Should all EPC member
state ratify the London Protocol, the increase @¢wabch 59.3% of the validations performed
in 2003. Our estimates only capture the impachefrharginal cost of patenting on validation.
It is highly likely that the cost reduction comingth the implementation of the London
Protocol will affect the overall number of filingd the EPO, and hence the number of grants

which are then subject to the validation decisitrdied heré® We plan to investigate the

% According to the initial simulations performed bgnvPottelsberghe and Mejer (2008) the total nuraber
patent applications could increase by nearly 3086kh to the reduction in translation costs. Howder
current economic crisis will evidently overshaddw tost effect and lead to a fall in the numbegraiént
applications.
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overall impact of current reforms and reform pragssin future work building on the

econometric results described in this paper.
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Figure 1: Share of granted EP patents validated in EPC acimg states (by grant
year), Noos = 40,924, Mooz = 53,904"
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Figure 2: Average number of validations per granted EP patey grant year and by
applicant country), Nos= 40,924; Nooz= 53,904
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3 The abbreviations of the countries are definefighle A.3 in the Appendix.
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Figure 3.  Average costs (validation fees and renewal feebg paid to validate a patent
in a particular member state of the EPC and tp kieie force for the years 4 to
6 (patents granted in 2003).
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Table 1:

technical clusters), grant year = 2003ody= 53,904

Share of granted EP patents validated in eachd@P@acting states (by joint

DE | FR|GB |NL |SE|CH | BE | AT |LU |ES | DK [GR | IE |MC | PT | FI |CY
Industrial Chemistry | 0.93 0.790.74 | 0.36| 0.240.30 | 0.33| 0.25{ 0.11 030 0.8 0.7 01614 | 0.10| 0.13] 0.02
Organic Chemistry | 0.95 0.89.81 | 0.52| 0.350.53 | 0.52| 0.39| 0.29 054 032 0.27 04027 | 0.28| 0.24| 0.10
Polymers 0.96| 0.880.78 | 0.38| 0.200.23 | 0.32| 0.18| 0.0 0.32 0.10 0.45 0/1@11 | 0.08| 0.10| 0.01
Biotechnology 0.95| 0.890.86 | 0.50| 0.420.60 | 0.51| 0.44| 033 050 0.38 0.30 0[40.32 | 0.31| 0.26| 0.11
Telecommunications 0.91 0.78.79 | 0.14| 0.170.12 | 0.09| 0.08 0.04 0.4 005 0.2 00808 | 0.02| 0.07| 0.00
Audio/Video/Media | 0.92| 0.790.85 | 0.18| 0.090.11 | 0.08| 0.06] 0.04 0.13 005 0.2 00806 | 0.02| 0.05 0.00
Electronics 0.90| 0.770.78 | 0.18| 0.130.16 | 0.11| 0.11| 0.04 0.14 0.04 0.03 0/09.07 | 0.03| 0.06| 0.01
E::gg:gg{l\‘;‘achmes 0.93 | 0.76/0.70 | 0.20| 0.140.19 | 0.14| 0.12| 0.05 0.15 004 002 00808 | 0.04| 0.06| 0.00
Computers 0.90, 0.770.85 | 0.15| 0.100.15 | 0.11| 0.10| 0.0 0.15 0.06 0.03 0[1309 | 0.03| 0.04| 0.01
Measuring Optics | 0.92 0.70.77 | 0.20| 0.140.25 | 0.14| 0.13] 0.0§ 0.16 0.07 0.4 0[10.09 | 0.04| 0.05 0.01
gﬁ)”c‘ﬂis"s?nz 0.94 | 0.74{0.64 | 0.26| 0.240.36 | 0.28| 0.28/ 0.1d 0.34 0.1 0.07 01615 | 0.10| 0.11| 0.02
\T/gg‘;ﬂilsog‘yee”era' 0.93 | 0.77]0.65 | 0.16| 0.210.19 | 0.15| 0.15| 0.0§ 027 0.07 0.04 00708 | 0.05| 0.05 0.01
%‘:g'rn'iggg‘fgrﬁ?cgsl 090 | 0.72/0.64 | 0.26| 0.18027 | 022| 0.23| 00d 025 o011 006 01009 | 0.08| 007 001
Human Necessities | 0.94 0.80.71 | 0.30| 021033 | 0.26| 0.23| 0.1 029 018 048 011814 | 0.08| 0.08 0.02
Table 2: Descriptive statistics (N = 862,549 country ppirs
Variable Mean Std.Dev. Min Max
GDP per capita: applicant country [1000 US$] 3299 484 12.71 48.78
GDP per capita: validation country [1000 US$] 3421 14.02 14.89 64.54
Population: applicant country [mio.] 127.52 101.87 3.98 291.00
Population: validation country [mio.] 19.21 23.6b .08 82.52
Years membership EPC (validation country) 18.Y8 070 5 25
Physical distance between capital cities [km] 4173) 3565.92 136 18044
Technology position applicant vs. validation coynti 0.70 6.44 0 2236
Origin of the applicant (0/1)
Europe 0.54 0 1
US applicant 0.26 0 1
Japanese applicant 0.1y 0 1
Other non-Europe 0.03] 0 1
No. of claims at grant 12.57 9.07 1 247
Citations 0.84 1.69 0 107
Patent portfolio (5 years) 252.10 551.7[7 0 2897
Translation costs (0/1)
Translation not required 0.26 0 1
High translation costs 0.27 0 1
Medium translation costs 0.19 0 1
Low translation costs 0.28 0 1
Language distance matrix (Dyen) 0.46 0.33 0 1
Validation fees [€] 143.29 171.0Q 0 596.25
Renewal fees for years 4 to 6 [€] 280.97 140.06 143 540
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Table 3: Multivariate analysis of patent validations for030(marginal effects from robust

probit regression, standard errors adjusted foaigtoup correlation);

N = 862,549
Model 1 | Model2 | Model3 | Model4 | Model5
Dependent variabl Validation (0/1)
Geographical context
GDP per capita of applicant 0.161**0.138*** | 0.076*** | 0.099*** 0.068***
country (log) [0.015] [0.015] [0.015] [0.015] JoL5]
GDP per capita of validation 0.266*1* 0.450** | 0.254** | 0.373*** 0.242%*
country (log) [0.002] [0.003] [0.003] [0.003] 3]
Population of applicant country (log) 0.037*F*0.034*** | 0.023*** | 0.033*** 0.022%**
[0.002] [0.002] [0.002] [0.002] [0.002]
Population of validation country (log) 0.116** 0.143*** | 0.135*** | 0.147*** 0.135***
[0.001] [0.001] [0.001] [0.001] [0.001]
Costs of business in the target country
Years membership EPC of the 0.0411**0.033*** | -0.007*** | -0.056*** | -0.022***
validation country (log) [0.001] [0.001] [0.001] | [0.002] [0.002]
Physical distance between capital -0.020r*D.029*** | -0.0005 -0.012** | -0.001
cities (log) [0.002] [0.002] [0.002] [0.002] [@2]
Technology position of validation vs. 0.151**0.146** | 0.112*** | 0.145*** 0.111%**
applicant country (log) [0.003] [0.003] [0.003] | [0.003] [0.003]
USA (0/1) -0.070***| -0.048*** | -0.071*** |-0.066*** | -0.068***
[0.007] [0.008] [0.008] [0.008] [0.008]
Japan (0/1) -0.094**7 -0.078*** | -0.125*** | -0.106*** | -0.123***
[0.005] [0.005] [0.005] [0.005] [0.005]
Other non-Europe (0/1) -0.067**-0.054*** | -0.107*** | -0.098*** | -0.109***
[0.009] [0.009] [0.008] [0.008] [0.008]
Translation costs dummies - reference group: no tnaslation needed
low translation costs (0/1) -0.151** -0.113*
[0.001] [0.002]
Medium translation costs (0/1) -0.243**¢ -Q**
[0.002] [0.002]
High translation costs (0/1) -0.221**t -0.189
[0.002] [0.002]
Translation costs — DYEN distance matrix
Language distance (DYEN matrix) -0.159**  Q@5***
[0.007] [0.007]
Language distance (DYEN matrix) -0.015*  QQ5***
* claims at grant (log) [0.003] [0.003]
Other patent characteristics
Number of claims at grant (log) 0.015** 0.016*** | 0.017** | 0.023*** 0.024***
[0.002] [0.002] [0.002] [0.002] [0.002]
Citations (log) 0.028*** 0.029*** | 0.030*** | 0.030*** 0.030***
[0.002] [0.002] [0.002] [0.002] [0.002]
Patent portfolio (5 years) -0.011**-0.011*** | -0.012*** | -0.012*** | -0.012***
(5 years) (log) [0.000] [0.000] [0.000] [0.000] | [0.000]
Validation fees and renewal Fees
Validation fees (log) -0.014***| -0.053***| -0.023* | -0.052***
[0.000] [0.001] [0.000] [0.001]
Renewal fees for years 4 to 6 (log) -0.187**  1P6*** | -0.191*** | -0.137***
[0.001] [0.001] [0.001] [0.002]
Control variables
EPO Industry Clusters (Wald test); chi2(13)= ch®E | chi2(13)=| chi2(13)=] chi2(13)3
Reference group: Vehicles/General 5,729.87 5,809.85,900.49 5,850.82 5,910.11
Technology (0/1) p=0.000 p=0.000 p=0.000 p=0.0p0p=0.000
Pseudo R2 0.231 0.254 0.274 0.262 0.274
log-likelihood -397,111.4 -385,132/6 -374,943.1 1324.4| -374,676.7

Robust standard errors in brackets / * signifiatnt0%; ** significant at 5%; *** significant at 1%
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Table 4:

Simulation of Validation Decisions under Londomtecol Translation Rules
(based on Model 5)

. Predicted
Share of Predicted Predi_c_ted ;)(;ggilg;ea?l ad_ditiqnal
patents probability of prob_abm_ty of validations vqhdatlons
validated | validation under validation Actual in 2003 in 2003
Country (before London Protocol under London vglidations (London (London
London (as of May 1! Protoco! in 2003 Protocol as I?rotocol
Protocol) 2008) (all countries of May signed by
signed) 2008) all EP_C
countries)
Austria 0.25 0.25 0.36 13,307 0 5,855
Belgium® 0.29 0.46 0.46 15,436 9,049 9,049
Switzerland 0.27 0.36 0.36 14,372 4,791 4,791
Cyprus 0.02 0.02 0.11 1,065 0 4,791
Germany 0.76 0.87 0.87 40,454 5,855 5,855
Denmark 0.16 0.39 0.39 8,517 12,24 3 12,243
Spain 0.30 0.30 0.70 15,969 0 21,292
Finland 0.09 0.09 0.33 4,791 0 12,775
Francé 0.77 0.90 0.90 40,986 6,920 6,920
UK* 0.71 0.77 0.77 37,793 3,194 3,194
Greece 0.11 0.11 0.36 5,855 0 13,307
Ireland 0.30 0.30 0.37 15,969 0 3,726
Luxembourg 0.22 0.22 0.22 11,710 0 0
Monacd® 0.04 0.04 0.04 2,129 0 0
Netherland$ 0.27 0.63 0.63 14,372 19,162 19,162
Portugal 0.11 0.11 0.43 5,855 0 17,033
Swedefi 0.20 0.46 0.46 10,646 13,840 13,840
TOTAL 259,225 75,053 153,832
(%) 100% 29.0% 59.3%

* Countries in which the London Protocol came imicé after May 1, 2008.
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Appendix

Tabl

eA.l

Members of the EPC as of January 2009

Datet r?; ?En;ré/ into Country Datet r?é eEnFEré/ into Country
Oct 7, 1977 Belgium, Germany, France, Nov 1, 2000 Turkey
Luxembourg, The Netherlands,
Switzerland, United Kingdom
May 1, 1978 Sweden Jul 1, 2002 Bulgaria, Czech Blepu
Estonia, Slovakia
Dec 1, 1978 Italy Dec 1, 2002 Slovenia
May 1, 1979 Austria Jan 1, 2003 Hungary
Apr 1, 1980 Liechtenstein Mar 1, 2003 Romania
Oct 1, 1986 Greece, Spain Mar 1, 2004 Poland
Jan 1, 1990 Denmark Nov 1, 2004 Iceland
Dec 1, 1991 Monaco Dec 1, 2004 Lithuania
Jan 1, 1992 Portugal Jul 1, 2005 Latvia
Aug 1, 1992 Ireland Mar 1, 2007 Malta
Mar 1, 1996 Finland Jan 1, 2008 Norway, Croatia
Apr 1, 1998 Cyprus Jan 1, 2009 Former YugoslavuRkp
of Macedonia
Table A.2
Validation fees, early renewal fees and translatiosts for the year 2003
validation fee renewal fee .
Euro]® [Euro]* translation
country _ nage-based costs
fix (pages free) year 4 year 5 year 6 [dummy]
Austria 116 25 (5) 94 101 138 low
Belgium 0 - 45 60 75 low
Switzerland 0 - 0 270 270 low
Cyprus 87 - 52 70 87 low
Germany 150 - 70 90 130 low
Denmark 148 11 (35) 148 169 189 high
Spain 245 10 (22) 25 48 71 medium
Finland 85 10 (4) 125 140 165 high
France 35 - 25 25 135 low
United Kingdom 0 - 0 72 101 low
Greece 299 - 46 54 70 medium
Ireland 35 - 90 114 134 low
Luxembourg 0 - 37 a7 59 low
Monaco 0 - 31 50 70 low
The Netherlands 25 - 0 242 279 medium
Portugal 91 - 41 53 59 medium
Sweden 120 17 (8) 76 98 12( high

* Source: Official Journal and the National Law Rielgto the EPC; exchange rates: CA/D 1/03
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Table A.3

Country Abbreviations

Country Abbreviation Country Abbreviation
Austria AT Ireland IE
Australia AU Israel IL
Belgium BE Italy IT
Canada CA Japan JP
Switzerland CH Korea KR
Cyprus CY Luxembourg LU
Germany DE Monaco MC
Greece GR The Netherlands NL
Denmark DK Norway NO
Spain ES Portugal PT
Finland FI Sweden SE
France FR The USA us
United Kingdom UK

Table A.4

Dyen Matrix of Linguistic Differences (Ginsburghadt 2005)

Dk D E F G Gr I Po S Sw

Dk 0 0.337  0.407 0.759 0.293 0.817 0.737 0.750 0.750 0.126
D 0.337 0 0.392 0.756 0.162 0.812 0.740 0.747 0.742 0.308
E 0407 0.392 0 0.764 0.422 0.838 0.753 0.760 0.760 0411
F 0.759 0.756 0.764 0 0.756  0.843 0.197 0.291 0.291 0.756
= 0295 0,162 0422 0.756 ] 0.312 0.735 0.753 0.747  0.305
Gr 0817 0812 0.838 0.843 0.812 0 0.822 0.833 0.833 0.816
I 0737 0740 0.753 0197 0.735  0.822 0 0.227 0.212 0.741
Po 0.750 0.747 0.760 0.291 0.753 0.833 0.227 0 0.126 0.742
5 0.750  0.742  0.760  0.291  0.747 0.833 0.212 0.126 0 0.747

Sw  0.126 0308 0411 0.756 0.305 0.816 0.741 0.742 0.747 0

Notes. Since Finnish is not a Indo-European language. it is not included here. Given the
linguistic remoteness of Finnish, its Dyen distance to every language in the table was set
to 1. Dk = Danish, D = Dutch, E = English, F = French, G = German, Gr = Greek, It
= Italian. Po = Portuguese, S = Spanish, Sw = Swedish.
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Table A.5
Multivariate analysis of patent validations for 30@narginal effects from robust probit
regression, standard errors adjusted for intrajgomurelation)
Coefficients of the Technical Joint Clusters (MoflegN = 862,549

Model 5
Dependent variabl| Validation (0/1)
EPO Industry Clusters; reference group:
Vehicles & General Technology
Industrial Chemistry 0.110***
[0.006]
Organic Chemistry 0.317**
[0.006]
Polymers 0.119***
[0.005]
Biotechnology 0.349***
[0.007]
Telecommunications 0.007
[0.006]
Audio/Video/Media 0.021***
[0.006]
Electronics 0.017***
[0.005]
Electricity & Electrical Machines 0.017***
[0.005]
Computers 0.014**
[0.007]
Measuring Optics 0.024***
[0.005]
Handling & Processing 0.075***
[0.005]
Civil Engineering / Thermodynamics 0.024***
[0.005]
Human Necessities 0.083***
[0.005]
Pseudo R2 0.274

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** gjnificant at 1%
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Table A.6
Renewal Fees by Country and Renewal Year - 200R[EU

3rd | 4th | 5th | 6th | 7th | 8th | 9th | 10th| 11th| 12th| 13th| 1th | 15th | 16th | 17th| 18th| 19th| 20th
AT 70| 150| 150| 150| 270 270| 270| 500| 500 500 850| 850| 850| 1400| 1400| 1400| 1400| 1400
BE | 35 50 65 85| 100| 125| 145| 170| 195| 220| 250 290| 330| 370| 410| 455| 500| 545
CY | 42.7| 51.3| 68.3| 85.4|102.5|119.6( 136.7| 153.8| 170.9| 205.0( 239.2| 273.4| 307.6| 358.8| 410.1| 461.3| 512.6| 563.8
DK | 67.3| 148.1| 168.3| 188.5| 215.4| 242.4| 276.0| 309.7| 343.3| 377.0| 410.7| 444.3| 484.7| 525.1| 565.5| 605.9| 646.3| 686.7
FI | 170 140| 155| 180| 225| 265| 295| 335| 390 450| 500| 550 600f 650| 700| 750| 800| 850
FR | 36 36 36 72 92| 130 170| 210| 250| 290 330| 380| 430| 490| 550| 620| 690| 760
DE| 70 70 90| 130| 280| 340| 290| 350 470| 620| 760| 910| 1060| 1230| 1410| 1590| 1760| 1940
GR 0 0 54 70 84 98| 114| 134| 154| 184| 214| 242| 272| 322| 358| 392| 430| 472
IE 60 90| 114| 134| 150| 176| 194| 220| 242| 265| 285| 311| 335| 356| 382| 408| 438| 468
LU 29 37 a7 59 74 89| 104| 118| 130| 145| 160| 175| 190| 205 220| 235| 250| 270
MC | 32 35 55 75 90| 105 120| 135| 165| 195| 225| 260| 290| 300 310| 315| 335| 355
NL 0 40| 100| 160| 220| 280| 340| 400 500( 600| 700| 800| 900| 1000| 1100| 1200| 1300| 1400
PT | 43.5| 52.7| 64.1| 84.7| 98.4|114.5| 137.4|171.7| 201.5| 228.9| 274.7| 320.5| 366.3| 412.1| 457.9| 503.7| 549.5| 595.2
ES |22.2| 27.7| 53.0| 78.2|103.3|128.6| 153.8| 179.0( 216.9| 254.7| 292.4| 330.4| 368.2| 419.7| 469.1| 519.6| 570.0| 620.4
SE [ 36.3| 72.6| 93.4|114.1| 140.1| 166.0| 197.1| 233.5| 259.4| 280.2| 295.7| 316.5| 342.4| 368.3| 394.3| 420.2| 446.2| 466.9
CH 0 0| 65.4| 65.4|130.7| 130.7| 202.6| 202.6| 202.6| 202.6| 202.6| 202.6| 202.6| 202.6| 202.7| 202.6| 202.6| 202.6
UK 0 0| 67.0| 93.8|120.6|147.4| 174.2| 201.0| 227.8| 254.6| 281.4| 308.2| 335.0| 361.8| 402.0( 442.2| 482.4| 536.0
IT 0 0 60 90| 120 170| 200| 230| 310 410| 530| 600 650 650| 650| 650| 650| 650

* Source: http://www.epo.org/patents/law/legal-tenttsl/natlaw/en/vi/index.htm
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