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Abstract

This paper presents the first empirical analysigrofjrammes to fast-track ‘green’
patent applications in place in seven IntellecRralperty offices around the world.
We find that only a small share of green patentiegjions (between 1% and 20%
depending on the patent office) request acceleetathination, suggesting that
patent applicants have a strong incentive to kieep patent applications in the
examination process for as long as possible. Faskihg programmes reduce the
examination process by several years comparedéntsagoing through normal
examination procedure and have seemingly accetetlagediffusion of technological
knowledge in green technologies. In addition, wel tihat applicants require
accelerated examination for patents of relativédjnér value and that fast-tracking
programmes seem to be particularly appealing to-gpacompanies in the green
technology sector that are currently raising cépité still generate small revenue.



1. Introduction

In the past few years, promoting environmentalig#fdly innovation has become a
key priority for national and international enviroantal policy. "Green" innovation is
envisioned by governments not only as an essengahs to tackle environmental
issues and promote sustainable development, lutala potential driver of
economic growth, especially in a time of econonowdturn. Indeed, environment-
related industries such as renewable energy gémet some of the few sectors of
the economy that still experience significant gtowt

Against this background, a number of national latgual property offices around the
world have recently put in place measures to faskt'green’ patent applications.
These include Australia, Canada, Israel, Japareddhe UK, and the USMore
recently, the Brazilian National Institute of Indusl Property (INPI) and China's
State Intellectual Property Office (SIPO) have khed similar programm@sThe
common objective of these schemes is to allow psiovering "green” technologies
to be examined as a matter of priority. As a consage, the time needed to obtain a
granted patent could be significantly redutém several years to just a few
months.

There are several advantages to a reduced exaommabcess. It allows patent
applicants to start licensing their technologiesr&w, thereby reducing the time to
market for green technologies. Possessing a graatedt may also help start-up
companies to raise private capital (Lane, 2012).th@se reasons, green patents fast-
track schemes have been expected to acceleratiftigon of clean technologiés
However, an early grant may not always be in ther@st of patent applicants, who
may prefer to wait until the market for the tectogy develops before requesting a
grant and incur the associated costs. Thereforetheh fast-tracking programmes are
successful in practice needs to be examined i ifampirical evidence.

With the earliest green patent fast track programow in place for three years, it is
possible to provide a first empirical analysisioé fast-tracking procedures. The
purpose of this study is to provide such an ang/ymsed on data from Australia,
Canada, Israel, Japan, Korea, the UK, and th ld®rder to analyse the
characteristics of fast-tracked patents and of @mgs that resort to these
programmes, data sets were assembled from theuggratent offices and combined
with the worldwide patent database PATSTAT and whthfinancial database
ORBIS. The data analysis was complemented withnige's with patent attorneys
and IP professionals.

1In the US, the program was designed to be temporary and was closed after the 3,500th
application under the scheme was received.

2 The European Patent Office (EPO) does not have a fast-tracking programme for green patent
applications. However, the EPO has an accelerated examination procedure that is open to all
patent applications irrespective of the technology covered.

3 Note that accelerated procedures have not been specifically put in place for green patents. Such
procedures exist in various patent offices. See Tran (2012) for an overview of these procedures.

4 Many studies have documented a strong growth in the number of patent applications protecting
green technologies, suggesting that patents are considered as a useful means of protection
against imitation in this sector (see Dechezleprétre et al. 2011).

5 We do not have comprehensive data for all patent offices. The highest quality data could be
obtained for the UK, Canada, Australia and the US. The most detailed results in the report are
based on data from the UK and the US patent office.



The objective of this paper is to provide an ugléde picture of the green patent fast-
track programmes landscape and to examine whdtege fprogrammes may help the
diffusion of clean technologies. The study providaswers to the following
questions: How many patents have been filed urdevarious fast-tracking
schemes? What technologies have been mostly cau®do the programmes
significantly reduce the time from filing to grastmpared to regular examination
procedures? What type of company is most likeljméke use of the fast-tracking
procedure? Do the programmes encourage the diffugiolean technological
knowledge?

This paper is the first study to empirically an&ygreen patent fast-tracking
procedures. To the best of our knowledge, no epglignalysis has been conducted
so far, although some aggregate statistics have inaee available by some patent
offices. Lane (2012) and Patton (2012) offer anyammof green patent fast-tracking
programmes from a legal point of view.

Three results stand out from our analysis. Firsspite a low participation in the
programmes which reflects the strong incentiveplitent applicants to keep their
patents in the examination process (hence noteplafdr as long as possible, there is
a clear demand for fast-tracking procedures, itiqadar from small but fast-growing
start-up companies in the green technology seStxondly, fast-tracking
programmes seem to keep up with their promisestifteeperiod from application to
grant is reduced by up to 75% for patents entahegaccelerated procedure. Finally,
the analysis of patent citation data shows thattfasking programmes have
accelerated the diffusion of knowledge in greemmetogies during the first years
following the publication of the patents.

The paper is organized as follows. Section 2 pesvi brief overview of the fast-
tracking programmes currently in place. Sectiomesents some basic statistics about
the number of patents that have requested acasdeeaamination so far and provides
some explanation for the apparent limited partitgrein the programmes. Section 4
analyses the characteristics of the fast-trackéehps including their technological
distribution, time-to-grant and value. In Sectigm® examined the characteristics of
fast-tracked patents' applicants. Section 6 oferse concluding remarks.

2. Overview of the fast track systems
Green patents fast track schemes have been impledn@mine countries so far. This
section briefly describes each of these sch&mes

2.1UKIPO

The first green patent fast track scheme was pplaice by the UK in May 2009, in
the context of the run-up to the United Nationsneaork Convention on Climate
Change (UNFCCC) conference in Copenhagen, whichhwpsd to give birth to the
successor of the Kyoto protocol. In order to hdartpatent considered for expedited
examination, the applicant must submit a lettedarpg why the invention is
environmentally friendly. The IPO does not requvédence for this
"environmentally-friendliness" but states it wilject clearly inappropriate

inventiong. There is no formal process requirement on themaind no additional

6 This section draws heavily on Lane (2012), Patton (2012) and Sterne, Kessler, Goldstein & Fox
(2012).

7 In the empirical analysis that follows, we show that almost all fast-tracked patent applications
actually cover green technologies.



fee is required. According to the UK IPO, pateras be expected to be granted in 9
months, compared to 2 to 3 years for the normainination procedufe

2.2 Australia's IPO

Australia’s green patent fast tracking programtsethin September 2009. As in the
UK, there is no formal definition of what constista green patent. Applicants must
simply provide a statement that the technologydusmse environmental benefits.
Examination of applications under the program ijseeted to begin within four to
eight weeks after filing the request for expedegdmination and no additional fee is
required.

2.3Korean IPO

In October 2009 the Korean Intellectual Propertfic@flaunched a "super-
accelerated examination system for green technbl&gdi?O states that a first office
action will be issued within one month of the resfju€ontrary to UK and Australia,
only technologies which are funded or accreditethieyKorean government, or
which are mentioned in relevant government enviremtal laws, are eligible for
expedited treatment under the super-acceleratedieation system. Technologies
for which all applicants can require accelerategh@xation include noise prevention,
water quality, air pollution prevention, waste displ, livestock waste management,
recycling and sewage. Other green technologiekjdmg renewable energy, carbon
emissions reduction, energy-efficient transportgtend LEDs are eligible only if the
invention has “received financial support or cégéifion from the government’In
addition to this requirement, applicants must sulvesults of a prior art search along
with a request for fast-track examinatitdrThese features limit participation in the
Korean schem#&

2.4]Japan Patent Office

Japan Patent Office (JPO) launched its programraedelerate examination of
"Green-technology related applications” in Noven2@09. The technologies must be
of a kind "that has an energy-saving effect andrdmutes to CO2 reduction”.
Applicants must provide the patent office with teo& description that explains that
the claimed invention has an advantage in redumdmgumption, reducing CO2 and
the like in a reasonable manner” and must condpcioa art search and a comparison
of the claimed invention to the closest prior @tiis transfers part of the patent
office's work on to the patent applicant. Underphegram, applicants should receive
a first office action in about two months.

2.5USPTO

8 See UK IPO Fast grant guide, available on the IPO website.

9 For example, products developed with the help of the recent government programme "Low-
Carbon Green Growth Basic Act" are eligible for the super-accelerated examination.

10 Note however, that under KIPO's three-track patent examination system, applicants may still
require accelerated (but not "super-accelerated") examination for all other green patent
applications.

11 These strict conditions suggest that KIPO was concerned about the potentially high volume of
requests, a concern that might have been legitimate in 2009 but does not appear totally founded
today, as this study demonstrates (see section 3).



The United States Patent and Trademark Office ((§Rdunched a "Green
Technology Pilot Program™ in November 2009. Thegpam was initially limited to
applications falling under one of the U.S. Patelas€ification (USPC) codes
considered to cover “green technologies.” These@W&kehnology classes included
alternative energy production; energy conservagonjronmentally friendly farming;
and environmental purification, protection, and egiltion. However, after a few
months the USPTO realized that the classificatemuirement was too restrictive and
decided to replace it with a simple statement aghtp the invention covers a “green
technology”. These may include applications pemgrio environmental quality,
energy conservation, renewable energy or greentgasemissions reduction. In
addition to these subject matter requirementsiUtBBTO also imposes some
restrictions on the number of claims made in thems. Applications accepted into
the Green Technology Pilot begin examination imratsdy instead of waiting for 2-3
years to start the examination process.

The USPTO Green Technology Pilot Program closehity 2012, after the 3,500
application was received under the scher®wever, other accelerated examination
options applicable to all technologies are stiligable for green patents, including
the Prioritized Examination Program (Track 1), Betent Prosecution Highway, the
Accelerated Examination Program, and a Petitioedbas applicant’s age or health.

2.61Israel patent office

Israel’s fast tracking program was launched in Dewer 2009. Israel’'s Patent Office
allowed green patents to receive priority examorgta procedure usually available
only when infringement is suspected. The subjedtanaequirement is very broad: to
request accelerated examination, the applicant smngtly provide an explanation as
to why the invention helps advance environmentalgmtion. The extra fees normally
required for priority examination are not requifedgreen patents. After qualifying
under the program, these green patent applicasioals be examined within three
months.

2.7 Canada IPO

The Canadian Intellectual Property Office (CIPQjnehed its fast track program for
green patent applications in March 2011. To berfih the programme, applicants
should make a declaration stating that the inventmuld "help resolve or mitigate
negative environmental impacts or help conserven#tteral environment'™No
additional fee is required. Under the fast tracbgpam, the applicant shall receive a
first office action within two months instead ofaalh 2-3 years in the ordinary
course.

2.8Brazil IPO

Brazil was the first emerging economy to launchieeg patent fast track programme.
In April 2012 the National Institute of Industri@roperty (INPI) launched a pilot
program to accelerate green patent applications.pllbt program will be limited to
the first 500 petitions granted. Eligible greerhtaalogies fall under the following

12 The application must have three or fewer independent claims, 20 or fewer total claims and no
multiple dependent claims. The application must also "claim a single invention directed to
environmental quality”.



categories: alternative energy, transportation;ggneonservation, waste management
and agriculturé® An additional fee of roughly USD 500 for "strategiiority
examination" is required. The goal of the progrartoireduce the period of
examination of patent applications related to giteehnologies to less than two
years. Average examination time in Brazil is fiigars and four months.

2.9China's IPO

China’s State Intellectual Property Office (SIP@pwhe last patent office to launch a
green patent fast track programme in August 20ligibte technologies must be
related to energy saving, environmental protecti@w energy, new energy vehicles,
low-carbon technology and resource-saving technylimgerestingly, the fast track
scheme also covers some non-environmental techiesltitat are deemed crucial for
China’'s economic development: new generation ofimétion technology, biology,
high-end equipment manufacturing, and new matekiakearch report has to be
provided by patent applicants together with theiest for accelerated examination.
Applications accepted under the programme will xem@ned within one year after
the applicant's request is approved.

Table 1 summarizes the information presented iticse2.

Table 1: Description of green patent fast track prgrammes

Country Starting date Technologies covered

UK May 2009 All environmentally friendly inventions
Australia September 2009 All environmentally friendly inventions

Technologies funded or accredited by the
Korea October 2009 Korean government, or mentioned in relevant
government environmental laws

Japan November 2009 Energy-saving & CO2 reduction

Environmental quality, energy conservation,
SN December 2009*  development of renewable energy resources or
greenhouse gas emission reduction

Israel December 2009 All environmentally friendly inventions

Canada March 2011 All environmentally friendly inventions
Alternative energy, transportation, energy

Brazil April 2012 conservation, waste management and
agriculture

China August 2012 Energy saving technologies, environmental

protection, new energy, new energy vehicles

* Note: the USPTO programme was temporary and dleser the 3,500application under the
scheme was received
Source: author

13 Nuclear energy was explicitly excluded following the nuclear power plant accident in
Fukushima, Japan, in March 2011.



3. How many patents have gone through the fast-tr&ag
programmes?

3.1Distribution of patents by patent office

Table 2 shows the number of green patents that themigh each fast-tracking
programme to date. The numbers go from a mere #®{3an Australia to 3533
patents in the US. Israel and Canada also expedeacather low number of filings,
with respectively 78 and 67 patents to date requgesiccelerated examination. The
UK has had the second largest programme so fdn, b requests between March
2009 and June 2012. The Korean patent office redes®4 requests, but 158 were
rejected (in comparison, only 1% of requests atikepatent office have been
rejected). Japan received around 200 requestslio 2@ data for 2011 and 2012 has
not been made public yet.

Table 2: Number of patents under each of the fastack programmes

Fast-tracked green

Country Period of analysis patents

Australia September 2009 - August 2012 43
Canada March 2011 - August 2012 67
UK May 2009 - June 2012 776
Israel December 2009 - September 2012 78
Japan November 2009 - December 2010 220
Korea October 2009 - June 2012 604
UsS December 2009 - March 2012 3533

Source: author

In order to take into account the time period ovkich the programmes have been in
place, Table 3 shows the annual number of reqirestsch patent office. The number
of requests in Australia appears very small, withuad 15 patents only per year.
Japan, Korea and the UK receive a comparable 200€tfuests per year. With 1500
annual requests, the USPTO stands out as the pnogravith the highest number of
requests, which is not surprising given the nunadfgratent applications received by
the USPTO on an average year (see below).

To assess the success of the programmes, Tabith8rfaompares the number of
annual fast-track requests to the annual numbgreg patenté filed in each patent
office (column 3) and to the total annual numbepatent applications filed (column
5). Two results stand out. First, as can be exgette number of patents requiring
accelerated examination under the green patentgroges represent a tiny share of
total patent filings in each patent office: betw®05% in Australia and 0.90% in the
UK. Secondly, only a small share grieenpatents choose to request accelerated
examination. The figures range from less than 1%reén patents in Australia to over
20% in the UK. The US and Israel stand in betwegh mespectively 8% and 13% of
the average number of green patents filed annuadjyesting accelerated
examination. The proportion is between 1% and 2%anada, Japan and Korea. This
suggests that either patent applicants are unavdne existence of the programmes,

14 Since each programme have their own requirements in terms of what constitutes a green
patent (see Table 1), the number of green patents filed annually is calculated differently in each
patent office to reflect the requirements of each programme.



either it is not always in their best interestéquest accelerated examination. We
explore this last point in the next subsection.

Table 3: Number of annual patents in the fast trackprogrammes as a share of
green and total patents

Annual patents Annual green patents Annual total patents
Country .

in FT programs # % # %
Australia 14.3 1896 0.76% 29480 0.05%
Canada 44.7 2720 1.64% 36949 0.12%
UK 258.7 1237 20.91% 28638 0.90%
Israel 28.4 216 13.13% 8004 0.35%
Japan 203.7 13741 1.48% 349193 0.06%
Korea 219.6 11680 1.88% 168646 0.13%
usS 1514.1 18421 8.22% 414362 0.36%

Note: the numbers are the author's own calculatiassd on the Patstat database
Source: author

3.2Understanding the low usage rate of fast-tracking programmes

The analysis presented in Section 3.1 shows thgteosmall share of patents eligible
for accelerated examination — between 1% and 2(8érakng on the patent office —
actually goes through the various programmes. Aatyars of the legal literature,
complemented with interviews with patent attornagd IP professionals in various
sectors, may help to understand why patent appdeequently choose not to make
use of the fast-tracking programs.

As mentioned above, there are several advantagesettuced examination process.
First, it may allow patent applicants to start tiseg their technologies sooner,
thereby increasing the company's revenue. Secasgepsing a granted patent can
help companies in the clean technology sectorise qarivate capital (Lane, 2012).
Finally, granting a patent may justify taking legation in the case of suspected
infringement.

However, there are also some disadvantages inesatiay the granting of a patent.
To begin with, requiring an accelerated examinati@y add costs to the application
in patent offices that require applicants who rafjaecelerated examination to
conduct a search report on the prior art, as is#ise at JPO. Some programmes
require additional commentary by the applicangxplain differences between the
prior art and the application being prosecuted. j8.gapan). Since anything an
applicant includes in an application may be usedres him in terms of construing
the scope of the application (i.e. the claims) liappts may be wary of such
requirements.

More importantly, it is not always in the applicartest interest to have his patent
published or granted as soon as possible. Patphtamts indeed face a trade-off
between the need to secure patent protection Bsasgpossible, and the incentive to
keep the final content of the patent open for ag las possible.

The first term of the trade-off is quite intuitid@ventors have strong incentives to file

a first ("priority") application as soon as possibkecause until this moment, they
have nothing but secret to oppose imitators. Is ¢tntext, an information leakage on
the invention would be twice damageable. It wouldlde competitors to use the



invention legally, and may prevent the inventioonfrbeing ever patented (since
through the leakage it has become prioParEven if the secret is well kept, there is a
risk under the first-to-file ruf@ that the patent would be granted to another irorent
that files an application first. Applying for a pat alleviates these risks, as it freezes
relevant prior art at the date of application, godrantees that the patent, once
granted, can be opposed to any infringer.

Although inventors may want to file a priority ajgaition as early as possible, they
also have serious motives to delay as much aslpedsbe moment when their patent
will be granted:

(i) Animportant advantage of a long examination period is that it delays the
costs associated with the grant of the patent. It also gives patent
applicants time to determine whether it is worth requesting the grant
in the first place. Since a grant implies additional costs (renewal fees,
etc.), applicants first need to make sure that the patent will be
commercially viable before going any further with the grant process. A
long examination period thus has an important option value for the
applicant, which explains the success of mechanisms such as the
Patent Cooperation Treaty (PCT). One of the key benefits of filing a
patent under the PCT is that patent applicants then have thirty months
to decide whether they want to proceed towards the grant of one or
more national (or regional) patents.

(ii) Another major advantage of a delayed examination process is that it
leaves applicants with the possibility to adjust the patent application -
in particular the list of claims - during the examination process?’.
Therefore, early grants can occur when the invention and its market
are not yet mature, which induces opportunity costs for the applicant.
Indeed, if granted too early, the design of the patent may not perfectly
match the final version of the invention, thus facilitating
circumvention. To avoid such discrepancies, applicants need to delay

the moment when the patent is granted with its definitive claims.

15 . . L . .

In some countries, a grace period may however ddoywublic disclosure of an invention (under
certain conditions) without affecting the validitf a subsequent patent application up to a certain
delay.

16 In a first-to-file system, the right to the grant of a patent for a given invention lies with the first
person to file a patent application for protection of that invention, regardless of the date of actual
invention. This rule is used in most countries except the United States, where the first-to-invent
rule still prevails.

17 Note however that an applicant must fully disclose their invention at the time of filing.



Patent offices worldwide offer some flexibility in this respect, through
the use of divisional applications; continuations and reissued patents
(see Dechezleprétre and Méniere, 2010, for an analysis of these
mechanisms).

(iii) A potential issue may concern the early publication of the patent.
When a patent is published, it reveals important information on on-
going R&D to competitors. This should provide an incentive for
applicants to delay publication. Since patent applications must be
disclosed when granted, a very early grant that would happen before
the end of the 18 months’ time period after which patent applications
are normally published could increase the risk that competitors will
be able to quickly design a competing technology. Our interviews with
[P professionals however revealed that this is unlikely to be an issue in

practice.

The consequence of what precedes is that pateltas have an interest in using
fast-tracking programmaesnly under specific circumstancésispicion of
infringement, capital raising activity, securingwmercial partnerships, among
others). This explains why only a small percentafgeligible patents are found to be
using this opportunity. Since once filed, what Vel opposed to infringers will be the
date of application and not the grant date, mogliegnts in fact have an incentive to
wait until the examination is conducted under #ngutar procedure.

3.3 Are fast-tracked green patents crowding-out other patents?

A potential problem of fast-tracking programmesdogen patent applications is that
they may delay examination of patent applicatiansther technologies. An
Important consequence of the trade-off present&kntion 3.2 is that most patent
applicants are actually happy to see the examimatioheir patent applications
postponed. If, following Table 3, we assume that-feacking is appealing for at most
20% of patents in non-green technologies, this méaat crowding-out is likely to be
an issue for only 20% of patent applications dadadyecause of fast-tracking
programmes. This represents only around 1,000 {saseérce 2009 worldwide,
suggesting that crowding-out is unlikely to haverba significant issue so fAt.

4. The characteristics of fast-tracked patents
4.1 Distribution by technology type

18 Crowding-out issues could be completely avoided if, as we argue in the conclusion of this
paper, accelerated examination was extended to non-green technologies.



The distribution of patents by technology typerniesented in Figure 1 for the five
countries for which detailed data could be obtainéld, USA, Australia, Canada and
Israel. For presentation purposes, we group pabsnibsoad technology groups but
the detailed technology breakdown for each of the dountries is presented in
Annex 1.

Figure 1 — Distribution of patents by technology
United Kingdom United States
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Three results stand out from the analysis of teldgies. First, despite the absence of
any strict definition of what constitutes a greextgmt in most of the fast-track
programmes, nearly all patents cover environmedatee technologiés. Second,
climate change-related technologies represent #jerity of patents in all fast-
tracking programmes, with the exception of Isrdéird, the top technologies differ
greatly across countries, reflecting national dpEties. Most patents in the US
concern renewable energy technologies, in partieulad and solar power. They are
followed by transport-related technologies. Howewenst of these patents cover
energy-efficient technologies for internal comboistengines and not electric and
hybrid vehicles. Interestingly, CCS is the mairhteaogy for which accelerated
examination is requested in Australia and Canatle dan be related to Australia's
dependence on coal-based electricity productiont@@hnada's booming tar sand
mining industry. In Canada, CCS is followed by bas® patents, which reflects the
abundance of biomass resources in the countrgréell, 30% of fast-tracked patents
cover water-related technologies, in particulaygwater reuse and desalination
technologies, which is not surprising given Issasttong water scarcity problems. In
the UK, other environmental technologies — sucteagcling or water-saving
technologies — also represent a significant shigpatents. Interestingly, there are
more solar patents in the UK programme than wirtdrga.

4.2 Time-to-grant compared to regular procedures

The main objective of fast-track programmes isdoeterate the examination and the
potential grant of patents. We compute in Tableedaverage time period from
application to grant for the fast-tracked patemid @ompare this with the average
time to grant for patents that were published dutire same years but experienced
the regular examination procedure.

Table 4 shows that fast-tracking programmes hape lge with their promises. In the
UK, the average time from application to grantgatents published between 2009
and 2011 was 3 years and 4 months. In compariastifricked patents were granted
in 9 months on average. This represents a 75% tiedun the time-to-grant period.
The other patent offices for which this informaticould be gathered also show a

19 An exception is for example Canada IPO patent number 2628144, which covers a "Method and
system to promote actions such as environmental and charitable actions". Such exceptions are
very seldom.



significant albeit slightly smaller reduction irethime-to-grant period. In Canada, this
period is reduced by 68%, from 7.8 years on avet@@e5 years onfy. Australia and
Israel also reduced this period by around one hathe US, the reduction is slightly
lower, but we suspect this is due to the strictahprogramme rules that have since
been modified"

Table 4 Time to grant in fast track programmes compargd regular examination

Reduction in time to

Country All patents Fast tracked patents grant
Australia 3.7 years 1.9 years 49%
Canada 7.8 years 2.5 years 68%
UK 3.3 years 0.8 years 75%
US 2.8 years 1.6 years 42%
Israel 5.4 years 2.8 years 48%
Japan 6.4 years n.a. n.a.
Korea 2.4 years n.a. n.a.

Source: author

4.3 The value of fast-tracked patents

Do fast-tracked patents differ from non-fast tratkatents, in particular
environmental ones? We investigate this issue bkihg at three different measures
of patent value: the number of countries in whiablepatent has been filed (so called
the family size of patents), the likelihood of betog a "triadic" patent and the
number of claims made in the patent. It has beguirezally demonstrated that the
number of countries in which a patent is filedasrelated with other indicators of
patent value (see, for example, Lanjouw et al, 18@8hoff et al, 2003). International
patent families also have the advantage of beipigliyaavailable to researchers, as
patent applicants must file all foreign extensioha patent at most 30 months after
the first (priority) patent has been filed. Anothedely used measure of patent value
is to focus on so-called triadic patents, whichthose patents that have been taken
out in all three of the world's major patents @fcthe European Patent Office (EPO),
the Japan Patent Office (JPO) and the United SRattents and Trademark Office
(USPTO). Triadic patents have been used extensageyway to focus on high-value
patents (Dernis, Guellec and van Pottelsberghel;2D8rnis and Khan, 2004).

In order to compare fast-tracked patents with gattrat did not participate in the
programmes, we construct a control group that oheuall patents filed at the same
patent office¥’ during the same years as fast-tracked patentsvariden carry out

20 The period from application to grant in Canada is typically very long as applicants have to
request the examination of the patent for the procedure to start. The examination is thus
requested at a very late stage, when applicants are certain of the economic value of the patent.
The average time from request of examination to grant for "regular” patents for the last 3 fiscal
years was 4.2 years. In comparison, the average time from request of examination to Grant for
fast-tracked patents is 1.7 years.

21 The initial rules of the programme made patents eligible only if they had been filed before
December 8, 2009. This rule was changed in November 2010, so the time to grant is likely to go
down as more recent data becomes available. Our detailed USPTO data, including time to grant,
covers only the first 800 patents that went through the programme.

22 We focus the analysis on UK and US patents for which we have the most detailed information.



econometric analysis to compare fast-tracked patgith otherwise similar but
"normal-track” patents in terms of their value.

The results from the econometric analysis are ptedan Table 5. We consistently
find a significant difference between the valudast-tracked and that of regular
patents. Fast-tracked patents are filed in 15% roowatries on average than non-
fast-tracked patents. This represents an increase2.5 countries to 2.83 countries
on average. The results are even more compellirpwie look at triadic patents,
which represent the high end of the distributiopatents in terms of commercial
value. Here we find that fast-tracked patents areotb6% more likely to be filed in

all major patent offices than non-fast-tracked pate\While an average 15% of
patents are filed in the three major patent offitles (conditional) likelihood of a fast-
tracked patent to be a "triadic" patent jumps ter®0%. Finally, when we look at the
number of claims made in the grant publication fwve that fast-tracked patents have
31% more claims than non-fast-tracked patents. &\flatents published in the US list
13 claims on average, this rises to 17 for fastked patents.

Overall, our results consistently show that faatiked patents are of higher value than
equivalent patents going through the normal procedmportantly, these results hold
when we include patent applicant fixed efféttmeaning thahmong a company's
patent portfolio, fast-tracked patents are of highalue than the average pateitthis
suggests that patent applicants, who have prinédenation on the value of their
patent applications, require accelerated examindtiopatent applications that are of
higher value, are more commercially viable and tmay have been the subject of
commercial interest from potential business pasfiier

Table 5 — Patent value

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

Dep. Var. Family size Triadic patent Claims

0.151***  0.144*** 0.278*** 0.561*** (0.312*** (.343***

Fast-track (0.029)  (0.029)  (0.056)  (0.104)  (0.015)  (0.015)

Patent office
X Month FE

Observations 2255141 2255141 2255141 2255141 850210 850210

yes yes yes yes yes yes

Notes: *=significant at the 10% level, **=significant at the 5% level, ***=significant at the 1%
level. The dependent variable is the number of patent offices in which each country is filed
(family size) in columns (1) and (2) and is the number of claims made by each patent in columns
(5) and (6). Columns (1) and (5) estimated by Poisson pseudo-maximum likelihood and column
(2) and (6) estimated by negative binomial maximum likelihood. The dependent variable is a
dummy variable that takes on the value of 1 if the patent is triadic in columns (3) and (4). Column
(3) estimated by probit and column (4) estimated by logit. All equations include 166 dummy

23 The PATSTAT database does not have information on the number of claims made in UK
patents.

24 Results not reported for brevity and available from author upon request.

25 Note that this finding might not be specific to green patents. It might be robust to all fast-
tracked patent applications, but in the absence of data on non-green fast-tracked patents, we
cannot investigate this possibility.



variables for each office - application month, a dummy variable for "green" patent according to
the EPO classification and a constant. Robust standard errors in parentheses.

4.4Knowledge spill overs from fast-tracked patents

One of the main objectives of fast-tracking prognaes is to accelerate the diffusion
of green technological knowledge in the economy.

In this regard, patent citations offer an attraetvay to analyze knowledge diffusion.
When a patent is filed, it must include citatioagptevious patents upon which the
inventor has built to develop the new technolodyergfore, patent citations have
been used intensively to measure knowledge fi@es for example Jaffe et al., 1993;
Peri, 2005).

Here we implement a similar econometric approadn &ection 4.3 and analyze if
there is any systematic difference in the numbeitafions received between fast-
tracked patents and normal-track patents. To dighlome of the most common
problems associated with patent citations, we ebeckelf-citations by inventors. We
also run regressions where we restrict citatiortadse made by patent applicants
only, thusexcluding citations added by patent examineisich might not capture
knowledge flows. Note that patent citations captwoeonly knowledge spillovers but
also patent value, so our regressions include alsrfior patent value such as family
size.

The results are presented in Table 6. Comparedpaiignts filed in the same month,
of similar value but not fast-tracked, fast-trackedents received twice as many
citations in the same time period. The estimatgubich of fast-tracking on forward
citations ranges between 50% and 150%, dependinghether citations made by
examiners are included or not. Thus, there apgedrs strong evidence that green
patent fast-tracking programmes accelerate thasiih of knowledge in green
technologiesn the short run- i.e. during the first years following the puldlion of
the patents. It will be interesting to see in a f@ars whether this effect remains in
the long run, but the short-term impact is compglliGiven the urgency of addressing
environmental issues, including climate changes, tésult is an encouraging feature
of the fast-tracking programmes.

Table 6 — Knowledge diffusion

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

Dep. Var. All forward citations Forward citations by applicants
Fast-track 1.534*%*  1.536***  1.322***  (0.559** 0.536™** (0.562***
(0.064) (0.064) (0.069) (0.153) (0.152)  (0.164)
Familv size -0.004***  0.007*** 0.036***  0.031***
y (0.001) (0.001) (0.002)  (0.003)
Claims 0.015*** 0.012%***
(0.000) (0.000)
Patent office X

Month FE yes yes yes yes yes yes

Observations 2221075 2221075 849465 2221075 2221075 849465

Notes: *=significant at the 10% level, **=significant at the 5% level, ***=significant at the 1%
level. The dependent variable is the total number of citations received by each patent in columns



(1) to (3) and the number of citations received by each patent and made by applicants only in
columns (4) to (6). All columns are estimated by Poisson pseudo-maximum likelihood. All
equations include 166 dummy variables for each office - application month, a dummy variable for
"green" patent according to the EPO classification and a constant. Robust standard errors in
parentheses.

5. An analysis of fast-tracking programmes users
In this section, the characteristics of compangs®rting to fast-tracking programmes
are examined.

5.1 Nationality of applicants

We were able to obtain the nationality of applisaior the UK and the US
programmes. The distribution of applicant countrseshown in Figure 2. A more
detailed breakdown is available in Annex 2. As barseen from Figure 2, the
majority of requests for accelerated examinatiomne&drom domestic applicants. UK-
based applicants represent 76% of requests atkh Wffice, while US-based
applicants are responsible for 86% of requestseaUSPTO. Foreign applicants are
mainly from OECD countries, most notably US appiisan the UK and applicants
from Japan and South Korea in the US. Very fewiagpts from emerging
economies can be found. For example, Chinese appdionly filed 6 requests in the
UK and 4 requests in the US.

When we compare applicants requesting acceleratadiration with all applicants
of green patents at the UK and the US patent dfficehe last few years, we find that
domestic applicants are much more likely than fprepplicants to participate in the
fast-tracking programmes. 62% of green patent egijtins at the UK patent office
are filed by domestic applicants. At the USPTO, dstitc applicants file only 50% of
green patent applications. This suggests thatgorapplicants might be unaware of
the existence of the programmes. This is alsoylilte result of applicants only
wanting to expedite the first application, whichugually filed in the home country.
That first filed application will probably be prasged by the person who originally
drafted the case. Since that practitioner may tlaedest overall context for the
patent application, they may be in a better pasittomake the most strategic
amendmentS. This potential explanation is supported by theestation that among
all US and UK fast-tracked patents, we haven't doaiisingle pair of patents
belonging to the same international patent family.

It is very common that multinational companies hthadr patent filings being taken
care of by the local subsidiary. Therefore lookaghe location of applicants may fail
to uncover all cross-border patent transfers. Tigate this issue we look instead at
the country of residence of inventors, as repootegatent applications. The
breakdown is shown on Figure 3 (a more detailedkatewn is available in Annex 3).

Figure 2 — Nationality of patent applicants
United Kingdom United States

26 We are very grateful to Allison Mages (GE)for pointing this out.



Source: author
Figure 3 — Inventors' country of residence (USPTO)

United Kingdom USA
China
Japan 16
India 19 /

S Korea
21

Germany
43

Source: author

The picture does not change much for the UK, aljhone notice a larger share of
US-based inventors than suggested by the applictatts Interestingly, only 77% of
inventors of patents in the USPTO programme resitlee US (as compared to 86%
of applicants). Over 5% of inventors are from Geamgndmportantly, India and China
appear in the top 5 foreign inventor countrieshwéspectively 21 and 15 patent
applications, suggesting that the patents are hieamgferred by Chinese and Indian
multinational companies.

5.2Fast-tracked patents in companies’ patent portfolios

The 1304 UK and US published patents on which Eetaiata is available have been
filed by 531 applicants. This means that applicaadmiested accelerated examination
for 2.4 patents on average (the median applicket i request). 72% of applicants
requested accelerated examination for a singlenpatel only 7% requested
accelerated examination for five patents or moge (Sgure 4). The top companies
include Ford (the car manufacturer), General BiedBridgelux (a lighting



company), ConocoPhillips (a chemical engineeringgany), and Mistubishi Heavy
Industries (mostly for wind energy patents).

Figure 4 — Number of fast-tracked patents per patent agpiic

384
@ 300+
C
®©
ks]
=
&
'-06 ZOOA
5]
o)
€
>
Z 100
31
21 25 12
O;
1 2 3 4 5-9 10+

Number of fast-tracked patents

Source: author

What share of their patent portfolio do fast-tratkatents represent? In Figure 5, we
graph the proportion of patents in their currentfodio for which companie< have
required accelerated examination. We find thatevbilly 20% of companies
requested accelerated examination for some ofdtents in their portfolio, 80% of
them requested accelerated procedure for all af gneen patents. The procedure
appears as a systematic strategy for most appdicant

Figure 5— Share of patent portfolio in fast-track procedur
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Share of fast-tracked patents in current green patent portfolio

Source: author

27 Note that this analysis includes only patent applicants for which we were able to collect the
complete patent portfolio. This explains why the total number of companies is smaller in Figure 3
than in Figure 2.



5.3 The specificities of fast-track programme users

The fact that most applicants systematically chaosequest the accelerated
procedure while only a few use it on an ad-hocssisggests that companies joining
the programme might differ in some systematic mafmoen companies which stay
out. In order to look at this issue, the data aiemp filed at the UK IP office is
matched with the worldwide financial informationtalaase Orbis. This allows us to
obtain detailed information on the patent applisamicluding assets, revenue and
employment. Users of the programme (for at leastgatent) are then compared with
non-users (as defined by all other applicantgreénpatenté’ at the UK IP office) in
terms of revenue, assets, number of employeesizanofsthe patent portfolio.
Evidence that fast-track users differ statistichityn non-users in that they tend to
have smaller revenues and smaller but faster-ggpassets. In other words, the fast-
tracking programme seems to appeal particulartdad-up companies in the green
technology sector that are currently raising cépité still generate small revenue.
Figure 6 illustrates this result by plotting theppéation of green patent holders
against revenue and assets and distinguishing betusers and non-usétsf the
fast-tracking programme. This shows that fast-tnasdrs are over-represented in the
lower-left corner of the graph. The reason for tesult is that patents are more
critical to the survival of start-up companies tlzdarger, established companies.

Figure 6 — Fast-track users and non-users in terms of tevand assets
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These differences seem to be particularly high wdrencompares companies that use
the programme for all of their patents with occaalaisers and with non-users. The

28 Applicants of green patents might differ systematically from companies not involved in clean
technologies. Thus it is important to compare fast-track users with other green patent holders
and not with the population of patent applicants. Moreover, companies in non-green sectors
cannot use the fast-tracking programmes, so they cannot help us understand why some
companies choose to use the programme.

29 Users are represented by diamond figures and non-users in grey circles.



comparison is presented in Figures 7 and 8 foit ggeaith and revenue respectively.
These dispersion diagrams represent the spreaaluds/in the distribution of the

variable for the three groups considered. The goeyshows the values under which
50% of the distribution falls.

Figure 7 — Asset growth of systematic fast-track usersasional users and non-users

1.5%

1%

0.5%

= -

Asset growth in 2010 (%)

No fast track Some fast track All patents fast-tracked

Figure 8 — Revenue of systematic fast-track users, occakimers and non-users
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Figures 7 and 8 clearly show that companies regpgystematically to fast-tracking
programmes have a higher growth rate of asseta &maler revenue than non-users.
Occasional users stand somewhat in the middlennstef revenue and are similar to
non-users in terms of asset growth. These resoittsrm that the fast-tracking
programme is particularly relevant for green stgrteompanies.

6. Conclusion

In this paper, we conduct the first empirical as&\of the green patent fast-tracking
programmes that have recently been put in plagarious patent offices worldwide.

For this purpose, we assembled detailed data frastralia, Canada, Israel, the UK

and the US, and some more aggregated data from aapaKorea.



Only a small share of green patents request aatetbexamination. However, there
is an important discrepancy across patent offitesnumbers range from less than
1% of green patents in Australia to over 20% inlitie The participation rate is very
low in Canada, Japan and Korea (less than 2% ehgratents) and significantly
higher in the US (8%) and Israel (13%). Howevemasinterviews with patent
attorneys reveal, the participation rate into grneatent fast-tracking programmes
cannot be expected to reach 100%, since pateritapd usually have a strong
incentive to keep their patent applications ingélkamination process for as long as
possible. However, the high participation ratehia UK (20%) shows that there is a
demand for this type of mechanism from patent applis, and that participation
could be enhanced in other patent offices, mayhadrgasing communication over
the programmes. In particular, it appears that dwimapplicants are vastly
overrepresented in the fast-track programmes, stiggethat participation of foreign
applicants might be enhanced.

The data assembled for this paper suggests theatdaking programmes do keep up
with their promises. The time period from applioatio grant is reduced by up to
75% for patents entering the accelerated proceditei® importantly, analysis of
patent citation data shows that fast-tracking prognes have accelerated the
diffusion of knowledge in green technologies during first few years that followed
the publication of the fast-tracked patents. Whethis effect will remain in the long
run, however, remains to be seen.

The main advantage of fast-tracking programmesasthey bring a welcomed
differentiation into patent examination procedufsgtent applicants who can benefit
strongly from an early grant can choose to reqaestlerated examinatih The data
shows that this concerns mostly fast-growing starcompanies in the 'green tech'’
industry, who can use a granted patent to raisgatap to license their technology
and start making revenue. Other patent applicahtsprefer to keep learning about
how the market for their technology develops beferiesting grant can do so by not
opting in.

In fact, similar differentiation mechanisms nottriesed to green technologies already
exist in several patent offices. For example, theogean Patent Office has an
accelerated examination procedure in place thdicamps can request at no additional
cost. Under the USPTO's three-track prioritizedneixation system (which is not yet
fully implemented), applicants can choose betwéesetexamination procedures:
prioritized examination, "normal” examination, atelayed examination. The Korean
patent office has a similar system in pfdc&hould patent offices, then, restrict such
programmes to green patents only? Given the urgehegvironmental issues, it
might make sense to prioritize green patents fetithe being, but we believe that
they should ideally be open to all types of tecbgas, for at least two reasons. First,
it is sometimes difficult to foresee the environatbenefits of a newly discovered
technology”. Secondly, accelerated procedures open to alhtéebies would be
completely free of any potential crowding-out issugnce no patent application
willing to be examined as a matter of priority abble excluded from the scheme.

30 As economists would put it, they self-select into the scheme.

31 Applicants can choose between Accelerated Examination (examined within three months of
filing), Regular Examination, and Customer-deferred Examination (examined within three
months of the date requested by the customer).

32 For example, GPS for road users allow saving fuel by determining the shortest itinerary, but
would GPS have been considered a green technology from the outset?



One of the main limitations of this analysis isttive have not been able to assess to
what extent fast-tracking programmes have acceléraie diffusion of green patented
technologies, in particular through licensing. Av&y of programme users could help
answer this question, and refine our understandinige advantages and drawbacks
of accelerated examination. This is left for futuesearch.
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Annex 1 — Distribution of patents by technology

Table A1 —Distribution of patents by technology — Australia

Green technology Number of patents  Share
CCS 14 32.6%
Solar 5 11.6%
Agriculture 3 7.0%
Combustion 3 7.0%
Transport 3 7.0%
Wood 3 7.0%
Others 3 7.0%
Lighting 2 4.7%
Smart grids 2 4.7%
Geothermal 2 4.7%
Hydro 1 2.3%
Wind 1 2.3%
Insulation 1 2.3%

Table A2 —Distribution of patents by technology - Canada

Green technology Number of patents  Share
CCS 11 14.7%
Biomass 9 12.0%
Biofuel 8 10.7%
Other 6 8.0%
Depollution 6 8.0%
Storage 4 5.3%
Waste 4 5.3%
Marine 4 5.3%
Wind 4 5.3%
Hydrogen 3 4.0%
Gas 3 4.0%
Other renewables 3 4.0%
Transport 2 2.7%
Solar 2 2.7%
Combustion 2 2.7%
Heating 1 1.3%
Efficiency 1 1.3%
Agriculture 1 1.3%
Insulation 1 1.3%

Table A3 —Distribution of patents by technology — UK

Green technology Number of patents  Share
Wind 46 5.9%
Water 64 8.2%
Recycling 63 8.1%

Solar 56 7.2%



Energy Saving 229 29.5%
Vehicle 149 19.2%
Other 169 21.8%

Table A4 —Distribution of patents by technology - US

Green technology Number of patents  Share
Wind 214 25.63%
Solar 108 12.93%
Lighting 88 10.54%
Internal combustion engine 75 8.98%
Energy efficiency 58 6.95%
Bioengineering 42 5.03%
Storage 34 4.07%
Chemical engineering 28 3.35%
Fuel cell 19 2.28%
Electric vehicle 19 2.28%
Emissions controls 19 2.28%
Biofuel 16 1.92%
Wastewater treatment 16 1.92%
Materials 13 1.56%
Renewable 11 1.32%
Hybrid vehicle 10 1.20%
Production 10 1.20%
Fossil fuel 9 1.08%
Recycling 6 0.72%
Green building 6 0.72%
Vehicle 6 0.72%
Hydroelectric 6 0.72%
Wave 4 0.48%
Geothermal 3 0.36%
CCS 2 0.24%
Photovoltaics 2 0.24%
Fluid flow 2 0.24%
Trading & offsets 2 0.24%
Generation 1 0.12%
Distribution efficiency 1 0.12%
Roadway 1 0.12%
Fertilizer alternative 1 0.12%
Yield enhancement 1 0.12%
Liquid purification 1 0.12%
Disaster 1 0.12%

Table A5 —Distribution of patents by technology - Israel

Green technology Number of patents  Share

Water 23 29.49%
Other 16 20.51%
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Annex 2 — Nationality of applicants

Table A9 —Nationality of applicants — UK

Country Number of patents  Share
UK 645 76.60%
UsS 107 12.71%
Norway 11 1.31%
Israel 10 1.19%
Denmark 8 0.95%
Germany 6 0.71%
Ireland 6 0.71%
Japan 5 0.59%
Singapore 4 0.48%
China 3 0.36%
Hong Kong 3 0.36%
Mexico 3 0.36%
Portugal 3 0.36%
Switzerland 3 0.36%
Taiwan 3 0.36%
Australia 2 0.24%
Belgium 2 0.24%
Finland 2 0.24%
France 2 0.24%
Mauritius 2 0.24%
Spain 2 0.24%
Sweden 2 0.24%
Czech Republic 1 0.12%
Estonia 1 0.12%
Netherlands 1 0.12%
New Zealand 1 0.12%
Russian Federation 1 0.12%
Thailand 1 0.12%
UAE 1 0.12%
Uganda 1 0.12%
Table A10 —Nationality of applicants — US

Country Number of patents  Share
United States 726 86.84%
Japan 24 2.87%
South Korea 21 2.51%
United Kingdom 14 1.67%
Switzerland 10 1.20%
Canada 8 0.96%
Denmark 6 0.72%
Cayman Islands 5 0.60%
Austria 3 0.36%
Israel 3 0.36%
Peoples’ Republic of China 2 0.24%



Hong Kong, China 2 0.24%
Singapore 2 0.24%
Taiwan 2 0.24%
Australia 1 0.12%
Brazil 1 0.12%
France 1 0.12%
Germany 1 0.12%
Italy 1 0.12%
Luxembourg 1 0.12%
New Zealand 1 0.12%
Saudi Arabia 1 0.12%
Table A11 —Nationality of inventors — US
Country Number of patents  Share
United States 648 77.51%
Germany 43 5.14%
India 21 2.51%
South Korea 21 2.51%
Japan 19 2.27%
Peoples' Republic of China 15 1.79%
Netherlands 14 1.67%
United Kingdom 12 1.44%
Canada 7 0.84%
Denmark 6 0.72%
Israel 6 0.72%
Taiwan 6 0.72%
Austria 4 0.48%
Spain 4 0.48%
Australia 2 0.24%
Switzerland 2 0.24%
Brazil 1 0.12%
Hong Kong, China 1 0.12%
France 1 0.12%
Luxembourg 1 0.12%
New Zealand 1 0.12%
Saudi Arabia 1 0.12%
Table A12 —Nationality of inventors — UK

Country Number of patents  Share
UK 223 68.20%
USA 74 22.63%
Germany 5 1.53%
Ireland 4 1.22%
Taiwan 3 0.92%
Australia 2 0.61%
China 2 0.61%
Mauritius 2 0.61%
Singapore 2 0.61%
South Africa 2 0.61%
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