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This  paper  provides  an  overview  of the  institutional  background  of  patent  examination  and  its  duration
in  China.  The  number  of  patent  applications  filed  at  the  Chinese  State  Intellectual  Property  Office  (SIPO)
has grown  tremendously  in  recent  decades;  by  2009,  SIPO  had  become  the  world’s  third  largest  patent
office.  We  find  that  the average  grant  lag  in  1990–2002  was  4.71  years,  with  considerable  variation  across
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30 different  technology  areas.  We  also  empirically  analyze  the  determinants  of  the grant  lags  at the  SIPO.
Using  a multivariate  duration  analysis  of the  population  of  443,533  SIPO  patent  applications  from  1990
to  2002,  we  find  that, even  after  controlling  for other  important  determinants  of  grant  lags,  Chinese
applicants  achieved  faster  patent  grants  than  their  non-Chinese  counterparts.

© 2012 Elsevier B.V. All rights reserved.
. Introduction

Intellectual property rights (IPRs) play a crucial role in protect-
ng ideas and inventions against unauthorized use by third parties.
n the micro level, IPRs can create incentives for innovative activ-

ty by providing a mechanism for inventors to recoup the cost of
eveloping innovative work (Scotchmer, 2004). On the aggregate

evel, transparent intellectual property laws promote international
rade and foreign direct investments (FDI) (Branstetter et al., 2007;

askus and Penubarti, 1995; Saggi, 2000; Smith, 1999). Against
his backdrop, and as a consequence of the People’s Republic of
hina’s (PRC’s) strong efforts to promote innovation and inter-
ational trade after the proclamation of the Open Door Policy in
he late 1970s (Maskus et al., 2005), China introduced a system
f intellectual property (IP) laws that meets international require-
ents as specified in the Agreement on Trade-Related Aspects of
Please cite this article in press as: Liegsalz, J., Wagner, S., Patent examinatio
http://dx.doi.org/10.1016/j.respol.2012.06.003

ntellectual Property Rights (TRIPS) agreement. The State Intellec-
ual Property Office (SIPO), founded in 1985, plays a central role
n China’s IP system by assigning and enforcing patent rights in
hina.1 It has since become the world’s third largest patent office

∗ Corresponding author. Tel.: +49 30 212311537.
E-mail addresses: liegsalz@bwl.lmu.de (J. Liegsalz),

tefan.wagner@esmt.org (S. Wagner).
1 While China provides legal rights for the protection of various intellectual prop-

rty,  this article focuses its analysis on the Chinese patent system, established to
rotect patent holders against unauthorized use of their technological inventions.

048-7333/$ – see front matter ©  2012 Elsevier B.V. All rights reserved.
ttp://dx.doi.org/10.1016/j.respol.2012.06.003
behind the United States Patent and Trademark Office (USPTO) and
the Japanese Patent Office (JPO) (in terms of patent applications
filed per year, see World Intellectual Property Organization, 2009).
In 2009, the number of patents applications totaled nearly 250,000
filings (Huang, 2010; World Intellectual Property Organization,
2009).

Given the growing importance of the Chinese market – China
was the world’s second largest economy (measured in GDP) in 2010
– a profound understanding of the Chinese intellectual property
system and its governing procedures at the SIPO are critical for
many stakeholders. From a policy perspective, there are increas-
ing concerns about the consequences of the tremendous growth
in patent application filings at the SIPO on the office’s grant lags
(the duration between the filing of a patent application and the
final grant decision). Extended backlogs in the examination of
patent applications translate into suboptimal response times and
thereby cause a serious drag on patent applicants (Harhoff and
Wagner, 2009; Popp et al., 2003). From a managerial perspective,
it is important for firms to possess detailed information on admin-
istrative procedures at patent offices in order to make informed
decisions about their IP filing strategies. Existing studies have scru-
tinized patent examination procedures at major patent offices (Van
Pottelsberghe de la Potterie, 2011) and their duration in Japan
(Kotabe, 1992), the United States (Johnson and Popp, 2003) and
n at the State Intellectual Property Office in China. Res. Policy (2012),

Europe (Harhoff and Wagner, 2009). The latter two studies reported
that large increases in the number of applications had significantly
increased the duration of patent examination. Studies of the Chi-
nese patent system, however, have yet to provide comprehensive

dx.doi.org/10.1016/j.respol.2012.06.003
dx.doi.org/10.1016/j.respol.2012.06.003
http://www.sciencedirect.com/science/journal/00487333
http://www.elsevier.com/locate/respol
mailto:liegsalz@bwl.lmu.de
mailto:stefan.wagner@esmt.org
dx.doi.org/10.1016/j.respol.2012.06.003
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nformation about the consequences of rising applications on the
IPO’s response time.2

This paper provides detailed information about SIPO patent
xamination procedures that will be important for policy makers
nd for managers responsible for corporate IP strategy. We  will first
resent the institutional background and the legislation governing
atent examination at the SIPO. Then we will provide empirical
vidence of SIPO’s application volumes and grant lags based on

 comprehensive dataset on all patent applications filed with the
ffice between 1990 and 2002. We  show that SIPO’s average grant
ag in the period was 4.71 years, which is comparable to grant lags
t the EPO but significantly longer than lags at the USPTO.3 We  also
crutinize the determinants of the duration of patent examination
t the SIPO employing multivariate duration models. Our results
uggest that, while the examination process at the SIPO follows a
outine similar to those of other major patent offices, there are sev-
ral major differences unique to the SIPO. As in other jurisdictions,
e find significant variation in examination times across applicant

haracteristics, as well as across technology fields. More inter-
stingly, we show that Chinese applicants achieved faster patent
rants than their counterparts from other Asian and non-Asian
ountries. While this effect might be a consequence of language
dvantages, we  also show that Chinese applicants achieved dis-
roportionally faster patent grants in areas of high technological
elevance for the PRC, raising the question of favorable treatment
or domestic applicants.

The remainder of the paper is structured as follows: in Section
, we provide an overview of the institutional background covering
oth the legislative regulations and the administrative procedures
t the SIPO. Section 3 discusses why process durations, along with
heir potential determinants, are important for policy makers and
atent applicants. Section 4 begins our empirical analysis with a
hort overview of our data sources and the definitions of our vari-
bles. In Section 5, we introduce the multivariate framework and
rovide results from our analysis. Section 6 concludes with a sum-
ary and potential avenues for further research.

. Institutional background

The PRC joined the World Intellectual Property Organization
WIPO) in 1980, paving the way for an IPR system that complies
ith international standards (Bosworth and Yang, 2000). Five years

ater, in 1985, the PRC also signed the Paris Convention for the
rotection of Industrial Property and, in 1993, the Patent Coop-
ration Treaty (PCT). China reached another important milestone
y becoming a member of the World Trade Organization (WTO) in
001 and agreeing to adhere to the TRIPS agreement. Today, the PRC
as implemented laws for all relevant IPRs, such as patents, trade-
arks, and copyrights (Yang and Clarke, 2005). All IPRs are filed

t branches such as the Patent Office of the SIPO. These offices are
esponsible for the acceptance, examination, and publication of all
PR related documents. To adjudicate IPR-related disputes, the PRC
Please cite this article in press as: Liegsalz, J., Wagner, S., Patent examinatio
http://dx.doi.org/10.1016/j.respol.2012.06.003

stablished a system of people’s courts that enforce IPR laws. This
iered system is divided into the Supreme, Higher, Intermediate,
nd Basic People’s Courts. At the Intermediate People’s Court level

2 One notable exception is Yang (2008),  who examines the time between the filing
f  patent applications and the decision on the application at the SIPO. However,
ecause Yang (2008) does not use patent-level data, she is unable to access the
ne-grained results of the determinants of grant lags.
3 Note that a significant fraction of all USPTO patent applications is based on a

efiling of an original application as a continuation or a continuation-in-part. This
laims the benefit of the filing date of a prior application and restarts the examination
rocess (Quillen and Webster, 2001). Therefore, reported figures on the duration of
atent examination at the USPTO, which focus on individual patents, might be only

 lower bound of the actual durations.
 PRESS
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and above, there are specialized divisions for IPR disputes (Wang,
2004).

Chinese patent law was enacted by the Standing Committee of
the sixth National Congress in 1984 and is the governing legisla-
tion for the protection of technological inventions in China. It went
into effect in 1985 and was  amended three times, in 1992, 2000,
and 2008. Article 2 of the Implementing Regulations of the Patent
Law of the People’s Republic of China defines an invention as “any
new technical solution relating to a product, a process, or improve-
ment thereof”.4 According to the patent law, patents can be granted
to inventions that fulfill the basic requirements of Article 22: nov-
elty, inventiveness, and practical applicability. With the exception
of some minor differences, these standards are largely comparable
to the regulations governing the USPTO and the EPO.

In order to meet the novelty criterion, no identical invention
or utility model can have been publicly disclosed in the PRC or in
any other country before the patent application was  filed.5 Dur-
ing the examination of the application’s novelty, examiners have to
follow the principle of individual comparison. This means each doc-
ument of prior reference is compared with the technical solution
of the invention under review. In the case of two or more appli-
cations on the same subject matter by different applicants, the
patent should be granted to the first applicant (first-to-file prin-
ciple). The requirement of inventiveness applies to an invention
if it has prominent substantive features and represents a notable
progress, compared with the technology existing before the date
of filing (state of the art). In order to prove this criterion all rele-
vant prior art is compared to the technical solution of the current
application (Ganea and Pattloch, 2005). The third criterion is prac-
tical applicability, which requires that inventions can be made or
used and can produce effective results. “Made or used” refers to the
commercial production or utilization of an invention. An invention
is not considered practically applicable if it is non-reproducible or
if its reproduction requires unique natural conditions.

According to Article 3 of the Chinese patent law, the patent
administration department under the State Council is responsi-
ble for patent examination throughout the country. It receives and
examines patent applications and grants patent rights for inven-
tions. There are three major routes to file a patent at the SIPO.
The direct way  is to file the patent as a Chinese priority filing.
Note that a Chinese priority filing was mandatory until 2009 for
inventions made in the PRC by Chinese individuals and entities.6

Because China adheres to the Paris Convention for the Protection
of Intellectual Property, a second filing option is to extend a foreign
application by a subsequent SIPO application within the priority
year. There also exists a third option, based on the PCT treaty. An
applicant may  file an international PCT application at any of the
defined receiving offices. This allows an applicant to delay decid-
ing in which jurisdiction he will seek patent protection for up to 30
months.

A patent application has to contain a description of the under-
lying invention, an abstract, and the claims, supplemented by
n at the State Intellectual Property Office in China. Res. Policy (2012),

technical drawings if necessary. The basic application fee of Ren-
minbi Yuan (RMB) 950 is comparable to the online filing fee of EUR
105 at the EPO.7 The examination of the application follows the

4 References to Chinese patent law were taken from the SIPO website
(http://www.sipo.gov.cn/sipo English/laws/lawsregulations/200804/t20080416
380327.html) on or before September 5, 2009.

5 Note that the standards of novelty were part of the third revision of the patent
law.

6 2009 this requirement has been replace by the requirement to file a confidential
examination at the SIPO.

7 See schedule of fees and expenses of the EPO (applicable as from 1 April
2010), p. 2, available at http://documents.epo.org/projects/babylon/eponet.
nsf/0/E1E64D914A411ABEC12576DB004BA80A/$File/schedule of fees 04 10.pdf,

dx.doi.org/10.1016/j.respol.2012.06.003
http://www.sipo.gov.cn/sipo_English/laws/lawsregulations/200804/t20080416_380327.html
http://www.sipo.gov.cn/sipo_English/laws/lawsregulations/200804/t20080416_380327.html
http://documents.epo.org/projects/babylon/eponet.nsf/0/E1E64D914A411ABEC12576DB004BA80A/$File/schedule_of_fees_04_10.pdf
http://documents.epo.org/projects/babylon/eponet.nsf/0/E1E64D914A411ABEC12576DB004BA80A/$File/schedule_of_fees_04_10.pdf
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Fig. 1. Patent examination

rocedural steps depicted in Fig. 1. During examination, an appli-
ant may  amend an application as long as the amendments are
ithin the scope of the documents submitted initially. The appli-

ant may  withdraw the application at any time during examination.
f the invention fulfills the basic formality requirements, it will be
lassified according to the International Patent Classification (IPC)
y the patent examiner. Eighteen months after its filing, the appli-
ation will be published; publication may  also take place earlier at
he applicant’s request.

Within 3 years after the filing, the applicant may  request a
ubstantive examination of the filed patent invention. The fee for
equesting substantive examination is RMB  2500. If the applicant
ails to make the request, the application is considered withdrawn
y the applicant. If the examination proceeds and the examiner
nds that the invention is not in line with Chinese patent law, the
IPO must notify the applicant. The applicant will then have an
pportunity – within a certain time limit – to amend the application
nd to correct the defects that led to the preliminary decision. If the
xaminer judges the amended application is still non-conforming,
t will be rejected. Any applications, original or amended, that meet
he legal requirements of patentability will be granted. The SIPO
ssues these a patent certificate and registers and publishes the
ranted patent.
Please cite this article in press as: Liegsalz, J., Wagner, S., Patent examinatio
http://dx.doi.org/10.1016/j.respol.2012.06.003

If the application is not rejected or invalidated, the patent right
ill be in effect for up to 20 years after the priority date, pro-

ided the applicant pays its renewal fees. Renewal fees and annual

atest access on 18th October 2011. An overview on the fees at the SIPO can be
ound in Yu (2010).

8 According to Yasong and Connor (2008) and the EPO website
http://www.epo.org/patents/patent-information/east-asian/helpdesk/china/
rant.html),  last visited December 19, 2008. Applicants may  also withdraw their
pplication any time before a patent is granted.
ss at the SIPO from 2001.8

and increase over time, from RMB  900 in the first 3 years to RMB
8000 during the 16th year.9 In the case of a refused application,
the applicant may  request a re-examination by the SIPO Patent
Re-Examination Board or file a direct judicial appeal. The first
administrative or judicial decision can be appealed up to two times,
per Chinese law. Once a patent is granted, Chinese patent law allows
any party to ask the SIPO Patent Re-Examination Board to invalidate
the patent. The Re-Examination Board has the option to maintain
the patent as granted, revoke the patent, or maintain the patent in
an amended form. Another judicial proceeding can be initiated if
either party is not satisfied with the Re-Examination Board’s deci-
sion (Yasong and Connor, 2008).

3. The duration of patent examination

The duration of patent examination is of interest to patent appli-
cants and third parties alike. The uncertainty regarding whether an
application will lead to a patent grant is relieved only after a patent
office reaches its final decision. In addition, the claims (and there-
fore the protective scope) of a patent are often altered during the
examination process. Only after a grant does the final delineation
of a patent become known. Patent applicants usually prefer exam-
inations of a shorter duration because investment decisions that
depend on patent protection usually proceed only after a patent is
granted and delineated (Regibeau and Rockett, 2003). Rapid patent
n at the State Intellectual Property Office in China. Res. Policy (2012),

grants are also beneficial because patent grants make licensing
deals more likely to occur (Gans et al., 2009). As a result, obtaining
fast patent grants is treated as a valuable organizational capability

9 The annuities at the SIPO are lower compared to the EPO. However, the SIPO
fees are increasing more steeply up to the 16th year whereas at the EPO the fees
only  increase up to the 10th year.

dx.doi.org/10.1016/j.respol.2012.06.003
http://www.epo.org/patents/patent-information/east-asian/helpdesk/china/grant.html
http://www.epo.org/patents/patent-information/east-asian/helpdesk/china/grant.html
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examination and applications that have left the examination pro-
cess (because of rejection by an examiner or because the applicant
withdrew the application).
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n the strategy literature (Reitzig and Puranam, 2009).10 Shorter
urations are preferable to third parties, as well, because a patent
ecision is necessary to determine if their own products are at risk
f infringement and costly litigation.

Against this backdrop, firms need to have a profound under-
tanding of the procedures and the determinants of pendency times
o optimize their patent filing strategies. Empirical studies have
dentified determinants of grant lags at the most important interna-
ional patent offices, including the EPO (Harhoff and Wagner, 2009;
an Zeebroeck, 2007), the USPTO (Popp et al., 2003; Regibeau and
ockett, 2003) and the JPO (Kotabe (1992) compares patent exam-

nation at the JPO with the USPTO). These studies demonstrate that
he duration of patent examination is related to the complexity and
he voluminosity of the examination task as well as to institutional
haracteristics (such as the application path chosen), patent office
apacity, applicant behavior and characteristics, and nationality.

Despite the growing importance of the SIPO, there is little
vidence about the determinants of the duration of patent exami-
ation in China. A notable exception is Yang (2008) who  compares
rant rates and the duration of patent examination at the USPTO
nd the SIPO. Employing a simple lagged-regression approach
istinguishing Chinese and non-Chinese applicants, she finds evi-
ence that domestic applicants achieved higher grant rates and

ess volatile durations than foreign applicants at the SIPO in
985–2002.11 Yang (2008, p. 1044) concludes that “domestic appli-
ants are more favored than foreign applicants.” Her findings add
o previous literature scrutinizing the duration and outcomes of
xamination procedures at international patent offices. Favorable
utcomes for domestic applicants have been reported by Kotabe
1992) who shows that domestic applicants achieved shorter pen-
ency times at the JPO and higher grant rates at the USPTO.
dditional evidence of preferential treatment for domestic appli-
ants is mixed, however. Treating the country of origin as a control
ariable, Popp et al. (2003, p. 26) find that foreign applications take
onger to be processed at the USPTO but also that among “patents
hat naturally take a long time, domestic patents take longer than
oreign ones”. Similarly, Harhoff and Wagner (2009) find that Ger-

an  and UK applicants achieved fastest grant decisions at the EPO
ut that German applicants needed to wait longer for negative
ecisions regarding their patent applications. While the time dis-
repancy between domestic and non-domestic patent application
ags has been explained as a result of “discrimination” by the patent
ffice (Kotabe, 1992; Yang, 2008) or “disharmony in international
atent office decisions” (Jensen et al., 2006), patent offices and some
cholars have rejected this assertion (Katznelson, 2007).

In this paper, we revisit the duration of patent examination at
he SIPO using a wider set of explanatory variables than existing
tudies, and employ a micro-econometric approach that operates
n the patent level. In addition to the question of whether domes-
ic (Chinese) applicants achieve faster patent grants than foreign
Please cite this article in press as: Liegsalz, J., Wagner, S., Patent examinatio
http://dx.doi.org/10.1016/j.respol.2012.06.003

pplicants, we are able to draw a more detailed picture of the SIPO’s
xamination procedure. We  include additional applicant charac-
eristics, such as measures related to patent applicants’ familiarity

10 Patent applicants sometimes try to drag out final decisions on patent applica-
ions in order to maintain uncertainty for their competitors. This strategy has been
eferred to as “submarine patents”. Stevnsborg and van Pottelsberghe de la Potterie
2007) contains a comprehensive overview on different patent filing strategies at
he EPO.
11 While this finding is remarkable in itself it should be noted that Yang’s (2008)
ata contain information on grant lags and the nationality of the applicants only and
herefore does not allow controlling for alternative determinants that have been
hown to influence examination times in previous literature. Moreover, the lagged
egression approach chosen by Yang (2008) does not use grant lags of individual
atent applications but only compares the number of applications relative to the
umber of grants in different cohorts.
 PRESS
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with the Chinese patent system and their focus on the Chinese mar-
ket. This is important because applicants with a clear China focus
can be expected to possess superior skills in managing the appli-
cation process at the SIPO, thereby achieving faster patent grants.
Moreover, we  include a measure of the importance of a technol-
ogy field for the PRC because, if there is discrimination of domestic
applicants, one could expect its effect to be more pronounced in
areas that China regards as important. We  also control for char-
acteristics of the patent application itself. This includes variables
related to the voluminosity and the complexity of the examination
task as well as the application path chosen by the applicant. Finally,
we consider the impact of structural differences across technol-
ogy fields on the duration of patent examination, which might
emerge from differences in the workload situations of examiners.
We account for this in the multivariate framework.

4. Data description

4.1. Data sources and variable definitions

Our empirical study is based on a worldwide patent database
provided by the EPO (PATSTAT).12 The dataset used for this study
contains information based on the April 2008 version of PATSTAT
and covers all 443,533 patent applications filed at the SIPO between
1990 and 2002.13 For the population of 443,533 applications two
subgroups of patents were identified: (i) SIPO patent applications
with equivalent filings at the USPTO (190,429 applications) and (ii)
SIPO patents with equivalent filings at the EPO (188,388 applica-
tions). Identifying USPTO and EPO equivalents allows us to augment
the initial data on SIPO applications with patent indicators such
as patent citations and references, which are not reported for
SIPO applications within PATSTAT or other available databases. We
include those measures derived from the USPTO/EPO equivalent
filings in our analyses as proxies for the characteristics of the SIPO
applications. Based on this data, we  compute variables at the level
of the individual patent, at the applicant level, and at the level of
the technology area to which each patent application belongs.

4.1.1. Dependent variable
4.1.1.1. Grant lag. Grant lag is defined as the duration, in years,
between the date of filing at the SIPO and the final decision to grant a
patent on the respective application. PATSTAT allows us to identify
the publication of the grant decision.14 It should be noted that, for
patents without a grant decision reported in PATSTAT April 2008,
we cannot distinguish between applications that are still under
n at the State Intellectual Property Office in China. Res. Policy (2012),

12 While there are a multitude of data sources for patent applications
filed  at the SIPO, we chose PATSTAT because it appears to be the most
comprehensive database for Chinese patents. For more information about PAT-
STAT, see http://www.epo.org/patents/patent-information/raw-data/test/product-
14-24.html. Our latest visit was September 3, 2010.

13 As we include the number of citations a patent receives within 5 years of its
initial application, we must limit our observation period to the years before 2003.
This restriction also reduces the number of applications in our sample that are still
awaiting a grant decision.

14 The SIPO classifies patent documents as Unexamined Patent Publication (A –
Gōngkāi), Examined Patent Publication before 1993 (B – Shěndìng Gōnggào), and
Granted Patent Publication since 1993 (C – Shòuquán Gōnggào). Similar to the stud-
ies  of the USPTO (Popp et al., 2003; Regibeau and Rockett, 2003), it is impossible to
distinguish whether a patent application is still pending or whether it has already
been withdrawn (by the applicant) or rejected (by the examiner). Reducing the
observation period to the years before 2003 allows us to reduce the rate of pending
cases in the sample.

dx.doi.org/10.1016/j.respol.2012.06.003
http://www.epo.org/patents/patent-information/raw-data/test/product-14-24.html
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higher grant rates than applicants from the US, Germany, and other
non-Chinese countries.16 Interestingly, the grant rate for Chinese
applicants increased from 23% in 1990 to more than 50% in 2002.

17
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.1.2. Independent variables

.1.2.1. Applicant characteristics. Size (global annual patent appli-
ations per applicant).  As a measure of size, the number of global
atent applications per applicant is computed annually based on
ll patent families contained in PATSTAT for a given applicant. We
nclude the number of global annual patent applications per appli-
ant in log form.

Years of experience with the SIPO. We  compute the years of expe-
ience an applicant has with the SIPO as the difference between
he last year of our observational period (2002) and the year an
pplicant filed his first patent application at the SIPO.

China focus. We  define the China focus of an applicant as the
umber of patent applications filed in China relative to all patent
pplications an applicant filed in the same year.

Country of origin.  We  control for the country of origin of patent
pplicants. In particular, we distinguish the largest five groups
f applicants by including dummy  variables for Chinese, German,
apanese, Korean, and US applicants in the regression analyses and
reating the remaining applicants as the reference group.

.1.3. Variables characterizing technology areas

.1.3.1. Revealed Technological Advantage (RTA). Technology areas
re of varying importance for nations. Soete and Wyatt (1983)
ropose the Revealed Technological Advantage index (RTA) as a
easure of a nation’s advantage regarding its patenting activities

elative to other nations.15 Based on their work, we define China’s
evealed Technological Advantage (RTA CN)  in technology area i
nd year t as

TA CNit = PAT CNit/
∑

iPAT CNit

PATit/
∑

iPATit
(1)

here PAT CNit is the number of patents grants to Chinese appli-
ants in technology area i (we use an updated version of OECD’s
1994) technology classification distinguishing 30 different tech-
ologies) in year t and PATit is the number of all patent grants at the
IPO. When RTA CN is larger than one it indicates that China has a
elative technological advantage over other nations in a given tech-
ology area i since a larger-than-average share of patents granted
o Chinese applicants falls in that area.

.1.3.2. Growth of applications in a technology area. Harhoff and
agner (2009) demonstrate that the duration of patent examina-

ion is an increasing function of the workload (number of pending
atent applications per patent examiner). Since there is no detailed

nformation available about the number of patent examiners at the
IPO, we capture workload effects with the annual growth rate of
atent applications filed in 30 technology areas. As the number of
xaminers should be inflexible in the short run, it is reasonable
o expect an increase in the number of applications to be directly
elated to examiner workloads. We  expect a higher application
rowth rate to be associated with patent examinations of longer
uration.

.1.4. Patent characteristics for all SIPO patent applications in our
ample
.1.4.1. Family size. According to the Paris Convention for the Pro-
ection of Industrial Property, applicants can use their priority
Please cite this article in press as: Liegsalz, J., Wagner, S., Patent examinatio
http://dx.doi.org/10.1016/j.respol.2012.06.003

atent applications to file further applications in other countries
ithin the priority year. We  compute the family size of a patent as

he number of states in which an application was filed.

15 The RTA index has been applied frequently in the management and economics
iteratures (see, e.g., Patel and Pavitt, 1987; Paci and Usai, 2000; Cantwell and
ammarino, 2000).
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4.1.4.2. PCT application. A dummy variable indicates whether a
patent family contains an international patent application.

4.1.4.3. Number of International Patent Classification (IPC) assign-
ments. The SIPO uses the IPC classification scheme to classify each
patent application into one or more technology areas. We  use the
number of different 4-digit IPC subclasses to which a patent has
been assigned as a measure of patent scope and the complexity of
patent examination.

4.1.5. Additional variables available only for SIPO patents with
USPTO or EPO equivalents
4.1.5.1. Number of claims. Each patent contains a set of claims that
marks the boundaries of the patent. The number of claims indi-
cates the voluminosity of the examination task; it has been shown
that a larger number of claims leads to an increase in the time
needed for examination. Moreover, the number of claims signifi-
cantly increased over the last years (Van Zeebroeck et al., 2009).

4.1.5.2. References to patent literature/non-patent literature. During
the process of patent examination, the patent examiner includes
references to older patents and to non-patent literature that con-
tain the state of the art relevant to determine the novelty of an
invention. For the subsamples of SIPO applications with USPTO or
EPO equivalents, we  proxy for the complexity of the examination
task using the number of references to patents and non-patent lit-
erature contained in a SIPO application’s USPTO/EPO equivalents.
It can be expected that a larger number of backward references
requires more time and effort from the examiner and should there-
fore be related to longer pendency (Popp et al., 2003; Harhoff and
Wagner, 2009).

4.1.5.3. Forward citations. Along with information on patent and
non-patent literature references, it is also important to know how
frequently a patent is cited by other patents. Numerous studies
have established a close link between the number of citations
a patent receives and the commercial value of the underlying
invention (Trajtenberg, 1990; Harhoff et al., 2003). Since early
applications have the opportunity to be cited more often, we  limit
the number of EPO and USPTO forward citations to those made
within 5 years of the application date.

4.2. Descriptive statistics

We present descriptive statistics for filing trends at the SIPO
between 1990 and 2002. As shown in Fig. 2, the number of patent
applications and grants increased steadily in recent years, with a
particularly steep increase after China joined the WTO  in 2001.

Between 1990 and 2002, the average grant rate for all SIPO
patent applications was 52.7%. Table 1 shows considerable varia-
tion in the grant ratios among applicants from different nations,
as also reported by Yang (2008).  Comparing the countries with
the most frequent foreign applications at the SIPO demonstrates
that Japanese and South Korean applicants show considerably
n at the State Intellectual Property Office in China. Res. Policy (2012),

The average SIPO patent had a grant lag of 4.71 years. Note that

16 More than 96.5% of the SIPO applications between 1990 and 2002 were filed by
Chinese, Japanese, South Korean, U.S., German, and other European applicants.

17 The U.S. and EP subgroups show only slightly longer examination periods of
5.08  and 5.20 years, respectively. Comprehensive descriptive statistics for the two
subsets of SIPO applications with USPTO/EPO equivalents are not reported here but
can be obtained from the authors upon request.

dx.doi.org/10.1016/j.respol.2012.06.003
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Fig. 2. SIPO patent applications and grants (1990–2002).

Table 1
Patent applications filed at the SIPO by applicants country.

Applicant country No. of patent
applications
(1990–2002)

Average annual no.
of patent
applications

Average annual
growth rate of
applications

Granted
patents
(1990–2002)

Average annual no.
of granted patents

Average annual
grant ratio %

Average annual
grant lag in years

China 177,911 13,685 19.48% 75,922 5840 38.48% 4.10
Germany 26,744 2057 24.12% 16,307 1254 59.50% 5.13
Japan  83,815 6447 33.08% 60,023 4617 72.93% 5.15
Korea 16,215 1247 38.32% 10,801 831 67.51% 5.07
US 70,191 5399 18.55% 35,808 2754 52.16% 5.28
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steeper increase after 2001, reflecting a general surge in patenting
activities after that year around the globe.

18 One major argument for this trend can be found in the low workforce at the SIPO
Other 68,657 5281 21.69% 

Total  443,533 34,118 23.21% 

hinese applicants achieved the fastest grants when compared to
on-Chinese applicants.

Table 2 lists differences across technology areas. The total num-
er of patent applications between 1990 and 2002 varied from
round 1000 applications in Nuclear Engineering or Space Technol-
gy and Weapons to more than 30,000 applications in areas such
s Electrical Machinery or Pharmaceuticals and Cosmetics. Inter-
stingly, the Revealed Technological Advantage (as defined above)
ased on the 30 OECD (1994) technology areas (and matched to
he revised Catalogue of Industries for Guiding Foreign Investment
004) broadly coincided with economic areas that the Chinese had
esignated highly important or had restricted using governmental
uidelines (see Table 2). The areas Agriculture and Food Chemistry,
s well as Agriculture and Food Processing, for instance, exhibited
he highest RTA values of all industries. This is in line with find-
ngs by Maskus (2004) and suggests that the Chinese government
ried to control agricultural industries in order to secure its food
upply and to maintain a certain level of competition. Regarding
rant lags, Table 2 shows considerable variation across technology
elds. For instance, Materials and Metallurgy show the shortest
rant lags, with an average of 4.25 years, while grants in Biotech-
ology took an average of 5.24 years. It is noteworthy that there

s a significant negative correlation (−0.21) between the duration
f patent examination and the Revealed Technological Advantage,
ndicating that patent examination takes less time in areas where
hinese applicants have a relative advantage. In the multivariate
nalysis of the subsequent section, we try to disentangle whether
Please cite this article in press as: Liegsalz, J., Wagner, S., Patent examinatio
http://dx.doi.org/10.1016/j.respol.2012.06.003

his is simply a consequence of a high share of Chinese applicants
who achieve faster patent grants) or whether, after controlling for
pplicants’ origins, examination in those areas simply required less
ime.
0,512 3116 59.38% 5.12

39,373 18,413 52.72% 4.71

Table 3 reports the most important trends for patenting activi-
ties at the SIPO on an annual basis. Strikingly, the grant ratio over
time exhibits the shape of an inverted U-curve. Starting in 1990,
grant ratios increased until the mid-1990s and then decreased
slightly afterward. We  observe a similar development for exami-
nation times. Beginning with an average grant lag of 5 years, the
examination time for granted patents extended to 6 years in the
mid-1990s and decreased to about 4 years in 2002.18 A closer look
at the patent characteristics at the SIPO reveals patterns similar
to most international patent offices. In particular, the share of PCT
applications rose continuously from 4.84% in 1990 to more than
30% in 2002. Harhoff and Wagner (2009) have reported a simi-
lar development at the EPO. Not surprisingly, there was a strong
increase in applications after China signed the PCT treaty in 1993,
making it easier for applicants to transfer PCT applications to the
SIPO. In 2002, more than 30% of all SIPO patents and more than 60%
of patents within the US and EP groups had a PCT filing within their
patent family. The number of IPC assignments has been quite stable
over time, with an average of 4.99 different IPC classes on patent
applications. The average yearly number of global patent applica-
tions by an applicant increased steadily after 1993 and exhibited a
n at the State Intellectual Property Office in China. Res. Policy (2012),

during the 1990s. The strong recruitment of examiners in the late 1990s and 2000s,
as well as the implementation of supporting systems for examiners, certainly con-
tributed to the shortening of grant lags. The decrease in grant lags for SIPO patents
might also be caused by the censoring of data. However, shortening the observation
period to 1990–2000 creates no considerable changes in our findings.

dx.doi.org/10.1016/j.respol.2012.06.003
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Table 2
Grant ratios and lags across technological areas (all SIPO applications, 1990–2002).

Area name No. of patent
applicationsa

No. of granted
patentsa

Grant
ratio %

Min. grant lag
in years

Average grant
lag in years

Max. grant lag
in years

Chinese RTA
index

FDI catalogue
2004b

Electr. Machinery, Electrical Energy 30,323 18,612 61.38 1.14 4.75 13.77 0.62 E
Audiovisual Technology 17,402 10,942 62.88 1.21 5.03 12.63 0.41 N/A
Telecommunications 37,354 21,368 57.20 1.09 4.93 12.72 0.49 E/R/P
Information Technology 23,929 12,383 51.75 1.09 4.95 15.19 0.73 (E)
Semiconductors 10,924 7315 66.96 1.34 4.70 11.72 0.55 (E)
Optics  12,985 7885 60.73 1.43 4.78 12.20 0.49 E
Analysis, Measurement, Control

Tech.
19,385 10,297 53.12 1.05 4.83 12.67 0.80 (E)

Medical Technology 13,532 5993 44.29 1.33 5.22 15.33 0.97 E/R/P
Nuclear Engineering 1000 617 61.76 1.66 4.91 11.06 0.59 E
Organic Fine Chemistry 22,577 12,439 55.09 1.21 4.98 13.37 0.89 E
Macromolecular Chem., Polymers 17,568 10,365 59.00 1.11 4.82 12.40 0.78 N/A
Pharmaceuticals, Cosmetics 30,312 14,721 48.57 1.21 4.86 13.17 1.13 E/R/P
Biotechnology 9376 3584 38.23 1.21 5.24 13.37 1.21 N/A
Agriculture, Food Chem. 17,527 5984 34.14 1.22 4.30 11.18 1.86 E/R/P
Chem.  & Petrol Ind., Basic Mat.

Chem.
20,645 9989 48.38 1.16 4.75 13.02 1.02 E/R

Surface Technology, Coating 8066 4741 58.78 1.19 4.78 12.84 0.76 E
Materials, Metallurgy 17,666 10,196 57.72 1.05 4.25 11.33 1.21 N/A
Chemical Engineering 13,068 8261 63.21 1.17 4.63 12.36 0.87 E/R
Mat.  Proc., Textiles, Paper 18,042 9991 55.38 1.05 4.73 16.47 0.78 E/R
Handling, Printing 14,021 8978 64.03 1.05 4.63 12.96 0.57 R
Agricultural & Food Proc. 4666 2044 43.80 1.41 4.49 12.98 1.41 E/R/P
Environmental Technology 4580 2284 49.86 1.22 4.52 11.23 1.20 E
Machine Tools 9161 5497 60.00 1.20 4.53 11.49 0.85 E
Engines, Pumps, Turbines 9451 5177 54.77 1.16 4.64 13.13 0.83 E
Thermal Proc. & Apparatus 8968 4656 51.92 1.22 4.87 13.67 1.00 E
Mechanical Elements 8810 5163 58.60 1.18 4.53 12.84 0.72 E
Transport 10,209 5118 50.13 1.03 4.60 12.82 0.83 E
Space  Technology, Weapons 950 416 43.79 1.57 4.65 10.97 1.10 P
Consumer Goods & Equipment 19,463 8999 46.24 1.20 4.83 13.84 0.95 N/A
Civil  Eng., Building, Mining 11,574 5359 46.30 1.07 4.58 12.23 1.23 R

All  SIPO Patent Applications 443,533 239,373 54.97 1.03 4.71 16.47

a The number of patent applications and grants are weighted by the number of technology areas (one patent can fall into several technological areas).
b Classification of industries according to the revised Catalogue of Industries for Guiding Foreign Investment 2004 – E: encouraged; R: restricted; P: prohibited; N/A: not

applicable. One industry can fall into several areas. As indicated by classification in brackets (e.g., (E)), some industries could only be roughly matched with the investment
catalogue.

Table  3
Yearly patent indicators of all SIPO patent applications (1990–2002).

Application
year

No. of patent
applications

No. of granted
patents

Grant
ratio %

Average grant
lag in years

Family
size

Share of PCT
applications %

No. of IPC
classes

Average global
patent applications
per applicant

Average SIPO
patent applications
per applicant

1990 9227 3378 36.61 4.77 4.39 4.84 4.46 7.16 6.16
1991  9968 4079 40.92 4.64 3.99 7.35 4.19 6.69 5.73
1992  12,597 5148 40.87 4.89 3.49 8.18 3.96 6.60 5.85
1993  17,264 7447 43.14 5.47 3.78 12.40 4.33 11.78 9.79
1994  21,872 11,156 51.01 5.93 4.56 22.58 4.98 22.05 17.63
1995  25,477 13,846 54.35 6.05 4.74 27.02 5.17 39.06 32.45
1996 30,400 17,152 56.42 5.85 4.64 29.09 4.97 56.00 48.09
1997  34,381 20,178 58.69 5.47 4.68 30.85 4.94 81.52 69.69
1998  37,920 22,477 59.27 5.16 4.74 34.86 5.08 92.36 80.03
1999  41,400 24,561 59.33 4.76 4.75 37.82 5.34 83.53 70.59
2000  53,962 30,151 55.87 4.32 4.21 33.71 5.44 113.17 100.25
2001 64,477 36,498 56.61 4.00 3.86 33.34 5.18 122.98 98.90

3.21 

4.14 
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2002  84,588 43,302 51.19 3.62 

Total  443,533 239,373 54.97 4.71 

. Duration analysis

.1. Model specification

Duration analysis has frequently been applied to study the
uration of patent examination (Harhoff and Wagner, 2009; Van
Please cite this article in press as: Liegsalz, J., Wagner, S., Patent examinatio
http://dx.doi.org/10.1016/j.respol.2012.06.003

eebroeck, 2007). In duration models, the survival function can be
ritten as

(t) = Pr(T ≥ t) (2)
31.41 4.75 157.10 131.83

29.48 4.99 91.71 77.36

where T denotes a non-negative random variable representing the
time until an event occurs. While the survival function describes
how the risk for a certain event changes over time, the hazard
function measures the instantaneous failure rate, also called the
time-specific failure rate. This rate represents the probability of an
event occurring at time t conditional on “survival”, i.e., no occur-
n at the State Intellectual Property Office in China. Res. Policy (2012),

rence of an event up to that time, and can be defined as

�(t) = lim
�t→0

1
�t

Pr(t ≤ T < t + �t|T ≥ t) (3)

dx.doi.org/10.1016/j.respol.2012.06.003
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Since we are not interested in merely computing the survivor
unction, but in analyzing the relationship between survival times
nd a set of covariates, we introduce explanatory variables in a
inear model where the hazard rate �i(t) for observation i is given
y

i(t) = exp(h(t) + ˇ1zi1 + · · · + ˇpzip) (4)

here the variables z1, . . .,  zp are covariates. In this case, how-
ver, it is necessary to specify a baseline hazard rate h(t) as the
oint of reference if all covariates equal zero. Cox (1972) intro-
uced the proportional hazard model in which the hazard rate �i(t,
) of observation i is given by

i(t, z) = �0(t) exp(ˇ1zi1 + · · · + ˇpzip) (5)

ith �0(t) being an unspecified function and the covariates z1, . . .,  zp

ntering linearly. In cases where there is only one binary covariate
ector z1, the hazard rate is �0(t) if z1 = 0. When z1 = 1 the hazard
ate equals

(t, z1) = �0(t) exp(ˇ1)
�0(t)

(6)

Dividing the hazard rate by �0(t) results in the exponenti-
ted coefficient ˇ1. Accordingly, the hazard rate arises from the
omparison of observations with z1 = 1 to those with z1 = 0. With
ontinuous covariates, the hazard rate represents the change in
he time-specific failure rate associated with a one-unit increase
n this variable. When more than one covariate is incorporated into

 model, the hazard rate ˇi measures the risk of failure across time
or observations that differ on zi (Kalbfleisch and Prentice, 1980).

It should be noted that we only observe the duration of exam-
nation for applications that were ultimately granted. For patents

ith no grant decision prior to April 2008, we cannot distinguish
hether examination was ongoing or whether examination had

nded in a withdrawal or rejection. Because it is not possible to
now whether and when non-granted applications left the risk
ool, we must exclude from the survival analysis all observations
ithout a grant decision.19 Granted patents may  be systematically
ifferent from patents that were not granted, introducing a bias to
he estimates in the proportional hazards model. In order to vali-
ate the findings from our survival analysis, we also report findings
rom a Heckman selection model (Heckman, 1979) in which the
rst stage contains whether a patent grant is observed or not (0/1)
nd the second stage contains the duration of patent examination
n years.20

.2. Results and discussion

We present the results from Cox proportional hazard models
nd, to confirm robustness, from Heckman selection models. The
stimations were carried out for all SIPO patent applications and
he two subsets of SIPO patents with USPTO/EPO equivalents from
991 to 2002. (We  exclude patent applications from 1990 because
Please cite this article in press as: Liegsalz, J., Wagner, S., Patent examinatio
http://dx.doi.org/10.1016/j.respol.2012.06.003

e compute the growth rate of applications filed in a given technol-
gy area starting from this year.) In a first step, we report a simple
pecification containing only the main effects of the explanatory

19 If we  observed withdrawals and rejections, we could treat those applications
ither as censored cases or use estimated competing risks models to determine the
nfluence of the independent variables on the duration of examination leading to
he different outcomes (grant, withdrawal, rejection).
20 Note that the second stage of the selection model is an OLS-type regression that
ssumes a normally distributed dependent variable. Strictly speaking, the duration
f  patent examination is not normally distributed, as it is non-negative by definition.
owever, the normal distribution is a good first approximation for the observed
uration data.
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variables. In a second step, we  scrutinize whether there are dif-
ferent effects depending on applicants’ countries of origin in those
areas that are of particular relevance to China. To do this, we inter-
act the Revealed Technological Advantage with the country dummy
variables. All regressions contain year and technology area fixed
effects, which are not reported but can be obtained from the authors
upon request.

Table 4 presents the coefficients from Cox proportional hazard
regressions. Coefficients larger than zero increase the hazard rate
and are therefore associated with shorter examination periods, and
vice versa. Columns (1) and (2) contain results for the population
of patent applications at the SIPO from 1991 to 2002. Most of the
estimates are highly significant and carry the expected signs. In
particular, we  find that applicants characterized by a higher famil-
iarity with the procedures at the SIPO (measured by their years of
experience with the SIPO and a stronger China focus in their patent-
ing activities) achieved faster patent grants. Column (1) of Table 4
reveals that Asian applicants achieved significantly faster patent
grants at the SIPO than applicants from Germany, the US, and the
rest of the world (reference group).

Turning to the characteristics of the technology areas, we find
that higher growth in patent applications was  associated with
longer grant lags. Column (1) also shows that the duration of patent
examination in areas with high RTA indices was  shorter than in
other areas. This effect is driven primarily by Asian applicants (see
Column 2): once we interact the dummy  variables for Asian appli-
cants with the RTA index, we find that Asian applicants enjoyed
faster procedures in areas characterized by high RTA indices. Again,
Chinese applicants had the largest advantage. At the same time,
the baseline effect of the RTA index vanishes once we  control for
interaction effects, indicating that the SIPO does not prioritize cer-
tain areas but that acceleration seems to be driven mainly by an
applicant’s nationality. Interestingly, once we  interact the RTA and
the country dummy  variables, we  find that Korean and Japanese
applicants achieved faster grants (compared to applicants from
Germany, the US, and the rest of the world) only in areas with high
RTA indices. Only Chinese applications were systematically pro-
cessed faster across all areas. These findings were obtained after we
controlled for important patent characteristics that influence grant
lags: PCT applications were characterized by significantly longer
examination times, which can be explained by institutional char-
acteristics of the PCT application path (Harhoff and Wagner, 2009).
Moreover, the higher the number of IPC classes on an application,
the longer the duration of its examination. We  argue that these
applications are more complex to examine because they require a
broader search of prior art. The effect of family size reduced dura-
tion by only a small magnitude.

We present additional estimations for the two subsets of SIPO
patents in which we include the number of claims, references, and
forward citations from their EPO/USPTO equivalents as a proxy for
the complexity of the examination task (see Columns 3–8). Adding
further controls for the voluminosity and complexity of the exam-
ination task does not change most of the findings described above.
With regard to country effects, we find some variation across the
subsamples. For patents with EPO equivalents, we find no changes
compared to the results from the overall sample (see Column 5):
Chinese applicants enjoyed the fastest patent grants across all tech-
nologies, followed by Korean applicants. Regarding the subsample
of SIPO patents with USPTO equivalents, we  find minor differences
for all SIPO patents with regard to the effect of applicants’ national-
ities: Chinese applicants enjoyed the fastest patents grants across
all technology areas (see the base effect of Chinese applicant in Col-
n at the State Intellectual Property Office in China. Res. Policy (2012),

umn  8); only in areas characterized by RTA indexes above 1.28 did
Korean applicants achieve faster grants.

Table 5 contains results from the second stage of a Heck-
man  selection model (Heckman, 1979), which we  estimate as a

dx.doi.org/10.1016/j.respol.2012.06.003
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Table 4
Estimation results of a Cox proportional hazards model for SIPO patent applications from 1991 to 2002.

Duration until patent grant SIPO patents SIPO patents with EP equivalents SIPO patents with US equivalents

(1) (2) (3) (4) (5) (6) (7) (8)

Applicant characteristics
US applicant (0/1) −0.127** −0.087** −0.160** −0.136** −0.089** −0.125** −0.091** −0.024

[0.007] [0.018] [0.008] [0.023] [0.023] [0.009] [0.024] [0.026]
German applicant (0/1) 0.022* 0.052* 0.018+ 0.037 0.001 0.016 0.04 0.027

[0.009] [0.026] [0.011] [0.032] [0.032] [0.011] [0.034] [0.036]
Korean applicant (0/1) 0.228** 0.034 0.221** −0.081 −0.008 0.184** −0.046 0.000

[0.012] [0.028] [0.022] [0.056] [0.056] [0.015] [0.039] [0.062]
Japanese applicant (0/1) 0.024** −0.075** −0.017+ −0.162** −0.077** 0.017+ −0.117** −0.120**

[0.007] [0.017] [0.010] [0.024] [0.024] [0.009] [0.022] [0.026]
Chinese applicant (0/1) 0.875** 0.588** 0.527** 0.334* 0.293* 0.664** 0.681** 0.431**

[0.009] [0.020] [0.048] [0.133] [0.133] [0.037] [0.103] [0.165]
Yearly applications (log) 0.002 0.002 0.014** 0.016** 0.011** 0.012** 0.013** 0.012**

[0.002] [0.002] [0.002] [0.002] [0.002] [0.002] [0.002] [0.002]
Years  of experience with SIPO 0.012** 0.012** 0.002* 0.002* 0.002+ 0.002** 0.002** 0.001

[0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001]
China focus 0.065** 0.071** 0.043** 0.053** 0.058** 0.055** 0.063** 0.059**

[0.012] [0.012] [0.016] [0.016] [0.016] [0.015] [0.015] [0.018]
Technology area characteristics

Revealed Technological Advantage (RTA) 0.171** 0.007 0.071** 0.02 0.035 0.073** 0.011 0.041
[0.012] [0.017] [0.018] [0.023] [0.023] [0.018] [0.024] [0.026]

Growth rate of application filings −0.226** −0.221** −0.164** −0.162** −0.155** −0.134** −0.132** −0.148**

[0.012] [0.013] [0.022] [0.022] [0.021] [0.019] [0.019] [0.022]
US  applicant × RTA −0.060** −0.033 −0.034 −0.048+ −0.059+

[0.022] [0.028] [0.028] [0.029] [0.032]
German applicant × RTA −0.042 −0.025 −0.019 −0.03 −0.033

[0.031] [0.038] [0.038] [0.040] [0.044]
Chinese applicant × RTA 0.335** 0.239 0.313* −0.016 0.094

[0.021] [0.152] [0.148] [0.123] [0.198]
Korean applicant × RTA 0.279** 0.433** 0.349** 0.347** 0.308**

[0.040] [0.077] [0.078] [0.058] [0.089]
Japanese applicant × RTA 0.130** 0.196** 0.128** 0.185** 0.139**

[0.021] [0.030] [0.030] [0.028] [0.033]
Patent characteristics

Family size 0.003** 0.005** −0.003** −0.002** −0.001 −0.001 0.000 0.000
[0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001]

PCT  application (0/1) −0.256** −0.256** −0.252** −0.302** −0.297** −0.324** −0.329** −0.282**

[0.006] [0.006] [0.008] [0.008] [0.008] [0.007] [0.007] [0.008]
No.  of IPC classes −0.008** −0.007** −0.005** −0.010** −0.010** −0.009** −0.009** −0.006**

[0.000] [0.000] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001]
References to patent literature −0.014** −0.003**

[0.001] [0.000]
References to non-patent literature −0.050** −0.008**

[0.002] [0.001]
Forward citations within 5 years −0.016** −0.004**

[0.001] [0.000]
Number of claims −0.009** −0.006**

[0.000] [0.000]

Pseudo Log-Likelihood −2,614,598.3 −2,614,318.8 −1,208,942.7 −1,208,884.7 −1,207,316 −1,337,702.1 −1,337,635.6 −937,793.93
Chi-squared 92,104.94 91,573.17 55,107.37 55,042.16 55,403.04 60,139.87 60,156.14 41,901.79
Observations 235,995 235,995 116,021 116,021 116,021 127,372 127,372 92,006

Note: The number of claims has been available only for a subset of USPTO equivalents to SIPO applications. Standard errors of coefficient estimates are reported in brackets.
** Significant at 1% level.
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* Significant at 5% level.
+ Significant at 10% level.

obustness test to control for the different quality of patent applica-
ions. The first stage of this model is a probit regression identifying
hose applications for which a grant decision was  observed. In the
econd stage, the duration of patent examination was  regressed
Please cite this article in press as: Liegsalz, J., Wagner, S., Patent examinatio
http://dx.doi.org/10.1016/j.respol.2012.06.003

n our explanatory variables.21 Since this regression is a standard
inear regression, estimated coefficients larger than zero indicate
onger grant lags, and vice versa. The results presented in Table 5

21 Identification in the first stage is based on family size. Note that the effect of
amily size on the duration of patent examination is limited. However, as the results
rom the selection models show, it is a significant determinant of the selection.
esults from the first stage of the Heckman models are not reported but will be
rovided upon request.
largely confirm our findings from the Cox proportional hazards
model. Most importantly, the pattern of examination times for
different nationalities is comparable: Chinese applicants achieved
fastest patent grants overall and, in fields of high RTA indexes,
Korean applicants managed to shorten the duration of patent exam-
ination more than applicants from other nations.

Taken together, we obtain a very robust finding that domestic
applications are characterized by faster grant decisions than non-
domestic applications. Moreover, the effect is more pronounced
in areas that are of importance to China and Chinese firms, as
n at the State Intellectual Property Office in China. Res. Policy (2012),

indicated by high RTA indexes. The advantage of Chinese appli-
cants could be explained by different (and not mutually exclusive)
mechanisms. First, the SIPO might discriminate between Chinese
and non-domestic applicants. Second, Chinese applicants might

dx.doi.org/10.1016/j.respol.2012.06.003
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Table  5
Estimation results from the second stage of a Heckman selection model (duration of patent examination) for SIPO patent applications, 1991–2002, conditional on a patent
grant  taking place (first stage).

Duration until patent grant SIPO patents SIPO patents with EP equivalents SIPO patents with US equivalents

(1) (2) (3) (4) (5) (6) (7) (8)

Applicant characteristics
US applicant (0/1) 0.043** 0.046+ 0.227** 0.167** 0.113** 0.188** 0.135** 0.065*

[0.010] [0.026] [0.010] [0.026] [0.026] [0.010] [0.027] [0.030]
German applicant (0/1) −0.028* 0.027 −0.015 −0.126** −0.089* −0.022+ −0.131** −0.099*

[0.013] [0.037] [0.011] [0.035] [0.035] [0.012] [0.036] [0.039]
Korean applicant (0/1) −0.031+ 0.137** −0.309** −0.04 −0.125* −0.282** −0.110** −0.085

[0.016] [0.038] [0.023] [0.057] [0.057] [0.016] [0.037] [0.062]
Japanese applicant (0/1) 0.261** 0.294** −0.068** 0.077** −0.015 −0.095** 0.022 0.073*

[0.010] [0.024] [0.012] [0.026] [0.026] [0.011] [0.025] [0.028]
Chinese applicant (0/1) −0.979** −0.831** −0.805** −0.579** −0.571** −0.881** −0.763** −0.532**

[0.011] [0.024] [0.038] [0.115] [0.114] [0.028] [0.080] [0.145]
Yearly applications (log) 0.009** 0.009** −0.008** −0.010** −0.006** −0.005* −0.007** −0.008**

[0.002] [0.002] [0.002] [0.002] [0.002] [0.002] [0.002] [0.003]
Years  of experience with SIPO −0.005** −0.005** −0.005** −0.005** −0.005** −0.006** −0.006** −0.003**

[0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001]
China  focus 0.097** 0.094** −0.039* −0.048** −0.056** −0.046** −0.052** −0.041*

[0.018] [0.018] [0.017] [0.017] [0.017] [0.017] [0.017] [0.019]
Technology area characteristics

Revealed Technological Advantage (RTA) −0.398** −0.304** −0.068** −0.046+ −0.058* −0.094** −0.062* −0.079**

[0.013] [0.023] [0.019] [0.025] [0.024] [0.018] [0.025] [0.028]
Growth rate of application filings 0.306** 0.304** 0.213** 0.211** 0.205** 0.202** 0.199** 0.231**

[0.015] [0.015] [0.021] [0.021] [0.021] [0.019] [0.019] [0.022]
US  applicant × RTA 0.002 0.080* 0.080* −0.153 −0.254

[0.031] [0.031] [0.031] [0.093] [0.170]
German applicant × RTA −0.067 0.142** 0.133** 0.075* 0.067+

[0.044] [0.042] [0.042] [0.033] [0.036]
Chinese applicant × RTA −0.175** −0.279* −0.303* 0.138** 0.131**

[0.025] [0.131] [0.130] [0.044] [0.048]
Korean applicant × RTA −0.246** −0.383** −0.291** −0.261** −0.283**

[0.050] [0.075] [0.074] [0.051] [0.084]
Japanese applicant × RTA −0.042 −0.202** −0.128** −0.166** −0.142**

[0.030] [0.031] [0.031] [0.030] [0.035]
Patent characteristics

Family size 0.051** 0.050** −0.007** −0.008** −0.009** −0.007** −0.009** −0.004**

[0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001]
PCT  application (0/1) 0.261** 0.261** 0.374** 0.380** 0.326** 0.399** 0.404** 0.347**

[0.008] [0.008] [0.008] [0.008] [0.008] [0.007] [0.007] [0.009]
No.  of IPC classes 0.009** 0.009** 0.011** 0.011** 0.006** 0.010** 0.010** 0.007**

[0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001]
References to patent literature 0.013** 0.002**

[0.001] [0.000]
References to non-patent literature 0.062** 0.010**

[0.003] [0.001]
Forward citations within 5 years 0.016** 0.006**

[0.001] [0.001]
Number of claims 0.010** 0.006**

[0.000] [0.000]
Constant 3.193** 3.131** 4.331** 4.337** 4.181** 4.333** 4.330** 4.330**

[0.025] [0.029] [0.036] [0.038] [0.037] [0.032] [0.035] [0.032]

Pseudo Log-Likelihood −635,167 −634,956 −288,910 −288,840 −287,297 −299,184 −299,125 −214,010
Chi-squared 166,185 166,792 67,247.9 67,363.5 71,131.7 77,106.3 77,163.7 53,689.5
Observations 434,306 434,306 185,327 185,327 185,327 187,816 187,816 131,205
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ote: The number of claims has been available only for a subset of USPTO equivalen
** Significant at 1% level.
* Significant at 5% level.
+ Significant at 10% level.
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chieve faster patent grants due to greater familiarity with the
xamination procedures at the SIPO or due to greater familiarity
ith the Chinese language.22 Given the data at hand, we cannot

22 In principle, one could easily test the language effect by comparing domestic
pplications with applications filed by non-domestic applicants listing at least one
hinese inventor. Our entire sample of 443,533 patent applications contains only
10 such applications (compared to 178,144 applications with Chinese inventors
led by Chinese applicants). Therefore, we  refrain from an econometric test. Fur-
hermore, Chinese patent law limits the effect language might have on grant lags
ecause all applications at the SIPO finally have to be submitted in Mandarin Chi-
ese. PCT applications can also be filed in English, but a translation of the application
as  to be submitted within 30 months of the priority date.
IPO applications. Standard errors of coefficient estimates are reported in brackets.

subject these explanations to a clean statistical test. While our
regressions include measures of applicants’ familiarity with the
patent system, we cannot rule out the possibility that faster patent
grants by domestic applicants are a result of higher familiarity with
the system rather than discrimination by the SIPO. This limitation
needs to be taken into account when interpreting our results. To
unambiguously identify the effect of the two different explana-
tions might require a more complex research design that exploits
variation across the various patent offices. For instance, Kortum
n at the State Intellectual Property Office in China. Res. Policy (2012),

and Lerner (1999) exploit variation across patent offices to ana-
lyze the effect of changes in US patent law on the propensity to
file for patent protection. Despite harmonization efforts, the differ-
ences in examination procedures across international patent offices

dx.doi.org/10.1016/j.respol.2012.06.003
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ight make it difficult to implement a similar approach in our
ontext.

. Conclusion

The People’s Republic of China has experienced rapid eco-
omic development in recent decades. Along with its fast economic
rowth, China established a transparent system of IP laws and
oined related international treaties such as TRIPS and PCT. Patent
pplicants from around the world seek patent protection in China
nd, as a consequence, the number of patent applications at
he SIPO has risen tremendously. This article presented a short
verview of the most important features of the regulations gov-
rning the process of patent filing and examination in China. We
ave shown that those procedures largely resemble international
tandards and do not create structural barriers for international
pplicants.

Our analysis of the population of SIPO patent applications filed
rom 1990 to 2002 revealed interesting insights about factors that
ffected the duration of patent examination for applications that
ere ultimately granted. Most interestingly, we show that Chi-
ese applicants achieved faster patent grants when compared to
pplicants from other countries and to non-Asian applicants in
articular. While this effect might be due to a greater familiarity
f domestic applicants with the Chinese patent system, it might
lso be a sign of discrimination in favor of Chinese applicants.
ince we are unable to ultimately determine if discrimination took
lace (and might be continuing), further research is warranted.
his is particularly important because, according to TRIPS’ Arti-
le 3 (National Treatment) and Article 4 (Most-Favored-Nation
reatment), as well as to Article 18 of China’s own patent law,
pplications from foreign and domestic applicants receive equal
reatment.

Our findings are also relevant for practitioners and managers
esponsible for IP filing strategies. We  have provided the first com-
rehensive descriptive statistics for patent grant delays in China,
ased on the population of all patent filings from more than a
ecade of SIPO’s operation. IP managers can use these details to
lan their filing strategies, taking into account average pendency
ates. We  have also presented more fine-grained information about
he determinants of the grant delays. For instance, we  quantify
he time advantage enjoyed by applicants who  are more expe-
ienced in dealing with the SIPO. Also, applicants with a clear
ocus on the Chinese market, as well as by applicants filing a
igh number of SIPO applications, had their patents examined
nd granted in less time. Taken together, these findings imply
hat having experience in dealing with the SIPO can significantly
educe grant lags. Those firms with little or no experience deal-
ng with Chinese patent authorities might find it advantageous
o contract with a law firm experienced in dealing with the
IPO.
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