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Abstract

Although patent data have severe limitations aseaswre of technological innovation
(Griliches, 1990), patent data are frequently uiedthis purpose, providing potentially
misleading analyses for policy makers. Kingston &cdlly (2006) have shown that, for
countries outside the NAFTA region, USPTO smallegmtise patent data can provide
useful insights into innovative activity in smalhdh medium sized economies. This
exploratory analysis investigates whether the KimgiScally analysis can be extended
from inventors to assignee firms and considersctislenges of making this conversion. It
also explores whether such a data series can loetos#evelop a typology of innovating
firms which can be of interest for research andcyanalysis purposes.

Australian inventor granted patent data from thd®US BIB series from 1969 to 2010 is
used to explore these issues. The focus is on fgadssigned to firms. Converting these
data to a set based on the residence of the firmngythe patent is tedious but not difficult.
Nonetheless given the importance for policy purposiefocusing on innovative firms, it
would be very useful if the USPTO were to inclutie Bassignee residence in the BIB
dataset. More challenging, of course, is tryin@nsure identification of all patents owned
by any one firm. Typographical errors, keying esr@and name changes make this a
particularly tedious issue. It would be helpfubitent offices were to require (and use) a
firm’s company number as the principle identifier €ata on a patent. In addition there are
problems arising from changes in firm ownership bad these should be treated.

Three principal groupings of firms stand out — thashich patent only once (the large
majority); Silverbrook, with a portfolio of thousds of US patents; and some 400 firms
with at least several US patents granted since .1898iscussion of those firms with
significant US patent holdings shows a varietyypks of innovation leadership.

" The research for this paper was undertaken whéeatithor was the recipient of an Australian gowemt
Endeavour Research Fellowship, held as a VisitimgeRrcher at the Department of Management and
Marketing, University College Cork. Particular thkarare due to Dr Kevin Scally for his generositgivaring
data and expertise and providing a critical sougpdlioard. Naturally errors and omissions are my own.
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1. The Issues

The limitations of using patent data as a meastiteahnological innovation have long
been known (Griliches, 1990). Despite this, patgth are frequently used in this way,
providing potentially misleading analyses for pglimakers. Kingston and Scally (2006)
suggest that, for countries other than the USA, a@anand Mexico, USPTO small
enterprise data can provide a potentially moredvapproach to identifying genuine
innovative activity in small and medium sized eaoies. This exploratory analysis, using
data for Australia, investigates whether the Kingsbcally analysis can be extended from
inventors to assignee firms and considers the ehgdls of making this conversion. It also
explores whether such a data set can be used ®ogeinsights into innovating firms
which can be of interest for research and poli@alysis purposes.

The paper starts with a discussion of a range fafeis in converting these data from an
inventor basis to a firm ownership basis — a patsygee that is more useful for innovation
policy purposes (Section 2). This discussion idexstisome aspects of patent data that
could be improved to increase their value to pofi@kers. In Section 3 the characteristics
of Australian firms patenting in the USA are expldr suggesting considerable differences
in firms’ use and experience of US patenting. Tdiscussion identifies further data issues
in analysing the patent data on a firm basis fpa’icular country.

Given these data issues is it possible to use ttate for any meaningful analysis of

innovative firms in a particular economy? This digsis addressed in Section 4. A variety
of types of firms are frequent US patenters — sangeexamples of technology spinouts
from scientific research; others began as foreigvsigliaries; some have been taken over
by overseas companies; and some work in produas aret generally considered to be very
high technology. Overall however, the insights ttah be gained from patent data alone
are limited. Conclusions are presented in Section 5

2. Methodology

As the largest single market in the world, datgpatent activity in the USA by innovating
firms should, for many countries, provide usefuformation into domestic firms with
globally-directed innovative activityA further reason for using data for the USA isttlo&

" All URLSs cited in this paper were accessed duthrgperiod between May and July 2011, unless oiserw
indicated.

! That is, the patent data act as a proxy for sglfito the USA, not for inventiveness. The low staml of the

US patent inventive step is well documented, so gagnts cannot in general be taken as a proxy for
inventiveness (see e.g. Jaffe & Lerner, 2004, Lynge01).



all major national patent offices, the United StaBatent and Trademark Office (USPTO)
provides the most accessible data for researclopasp The one downside of this dataset is
that data on the geographic ‘home’ of granted gatén provided on the basis of the
inventor not the owner of the patent.

The initial dataset, extracted from the USPTO “Rtstd3IB” series consists of all patents
granted from 1969 to 2010 where any inventor repdstistralia as their country of
residence. This dataset of 23,833 cdsess reduced to the sub-set where the patent was
assigned to any organization or firm, excluding-poofit entities (16,545 cases). Data on
the country of the assignee firm were then addebdalataset.

2.1 Identifying all patents owned by each firm

Following this, substantial work was undertakendentify all the US patents owned by a
single firm. Small differences in how a company eans entered, together with
typographical errors, can mean considerable worghigcking company identity. Because
there is only limited bibliographic information ahe scanned record, sometimes this
information is inadequate to identify if, for exalmptwo particular patents are owned by
the same company or by different companies witly g@nilar names. Information used in
this matching process included inventor names,deesie of assignee in the USPTO
records, similarity in patent titles, independerformation from the ASIC company search
website} information on companies listed on the Austral@ecurities Exchangeceased
or suspended companies from the deListed welmsite general web searcHes.

In many dealings with governments firms are reqli@ provide a company registration
number or other formal identifier. If such a regnirent were added to the patent monopoly
system, researchers could more readily analysedimmership of patents. This could also
provide a very valuable additional source of datanmovative firms as national statistical
offices can use such identifiers to cross-link fidata acquired through different surveys.
This would provide valuable insights into the udeth® patenting system by innovative
firms.

A further challenge is that companies can take msgparate corporate identities, even
where each subsidiary is 100 percent owned. Thesglex corporate structures provide
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http://www.uspto.gov/products/catalog/patent prasiipage6.jsp#heading-5(“Patents BIB: Selected
Bibliographic Information from US Patent Grant Habtions and Patent Application Publications 1969 t
Present”). The version used provides data on alttgrto the end of 2010.

® The initial dataset was 23,836 cases but two wvédycases were discarded (one filed in 1930 andimne
1938). A third case was deleted as it involved astAan inventor and assignee, misclassified asnAUAT.

* The Australian Securities & Investments Commis$i8IC) maintains the official register of all Aualian
company names and this can be searchbtmt/www.search.asic.gov.au/gns001.html

® The Australian Securities Exchange (ASX) websitevjles a useful look-up service for listed comparat
http://www.asx.com.au/research/company-research.htm

® “deListed provides updates and information orethitompanies including those in external admirtisima
and companies suspended from ASX, NZX, NSX and BBXlso has all historical name changes and
delistings for these exchanges and carries admatoss/liquidators declarations for Australian camies for
tax purposes”http://www.delisted.com.au/aboutus.aspx

" The latter are considerably hampered by many ag¢we companies selling company information sesrice
Annoyingly, most such companies provide no infoiorabeyond the company name, so they impede rather
than facilitate web search. For smaller compariissdan mean considerable difficulty in actuallyding the
company website, and there are some challengesfeveome larger companies.




major legal and financial benefits to owners. Budtslegal fictions are irrelevant where the
issue of interest is patent ownership and the itnpgownership on firm behaviour. There
is thus a need to delve behind the ‘corporate ¥eife-assign patents owned by separate
elements within a corporate grouping to the curfexal owner. This raises challenges — at
what point in time should such ownership be deteeai? One of the alleged purposes of
the patent system is to facilitate trade in tecbggl often through the purchase of
innovative start-up companies. In a sense therefsassignment to the new owner merely
follows the original intent of the development dfetnew technology — to acquire a
financial return through selling the company. Heféorts have been made to reassign
ownership to the current owner.

2.1 Determining firm ‘nationality’

The next issue is determining when company reseleaa be classified as Australian. For
a large majority of companies this is straightforvas all their patents are linked to an
assignee company resident in Australia. But 1,118@sfassigneall patents in the dataset
to entities resident onlgutsideAustralia and 97 other firms assigned some of thaients
to entities outside Australia. The official USPT@fidition of inventor residence is
residence at grant, which could be seven or mosesyafter the application is fil€din
practice at least some of the inventor residentzidaollected at the time of applicatith.

If inventor residence data were consistently agramt, there is substantial opportunity for
the inventor to move between invention and grasing the somewhat crude measure of
year of issue less year of filing, some 18 peroémpiatents were granted within a year and a
further 35 percent in the second year — plenty pgootunity for the inventor to change
residence. The data in Table 1 show that wheree tlseany overseas assignment by the
firm a higher proportion of patents are grantecerali more substantial time lag — 19
percent are granted after a delay of five or me&y (compared to 13 percent among firms
where all assignment is to Australian entities).

Table 1 Assignment of patents by gap between yeav§application and grant

Assignment of US patents with Australian inventors
Difference between | All assigned Some Any assigned All
patent issue year overseas assigned overseas | assigned in
and file year overseas Australia
Same year 1% 0% 1% 1%
1 year 14% 14% 14% 18%
2 years 32% 31% 32% 37%
3 years 21% 22% 21% 22%
4 years 14% 14% 14% 11%
5+ years 19% 19% 19% 13%
Total 100% 100% 100% 100%
N 3,521 2,101 5,622 10,923

8 Research funds did not permit access to commeraiapany databases, so this effort is incomplete.

® “Inventor Country (ICN): This field contains theuntry of residence of the inventor at the timepafent
issue.” pttp://www.uspto.gov/patft/help/helpflds.htm#inventCountry.

19 personal communication from USPTO.




From a policy perspective inventor residence aidilwould be more useful — the file year
reflects both the closest point to actual inventaativity and the time when the initial
business decision to seek a patent monopoly is madentor residence at time of grant
might be useful in the grant year, but such dathage in a way that file year data will not.

The unknown mixture of timing for inventor residencomplicates assessing the
implications of Australian-invented US patents gssd to non-Australian entities. Where
these patents involve a delayed grant, and thecapplhas provided inventor residence at
time of grant, then the patent may have nothingldowith Australia, in terms of the
location of R&D activity.

On the other hand, the inventive activity may haveurred in Australia but the firm may
have a policy of assigning all patents to corpotreadquarters. Of the 477 firms in this
category with two or more US patents, all but 3@g@sall patents to a single country. Only
a few companies assign patents to entities in riin@@ one country, for example, Nokia. In
some cases assignment to more than one countrim@ysa product of subsequent
corporate take-overs — for example BASF and Bayeother reason for mixed assignment
is joint ownership, where R&D was undertaken coapeely, e.g. some Biogen and
Celerity patents.

Within the set of 1,147 firms with 2 or more patnand at least one assigned to an
Australian-based entity there were 97 cases, mdather enterprises, where assignment
hadmixednationality. Where a firm has multiple patents amged nationality assignment,
there is a challenge in assigning an overall natignto the firm. Here this was done on the
basis of the country to which patents are mostueatly assigned, except where there was
clear alternative information about company headgua In some cases determining
companies’ nationality is uncertain — for examglenly two US patents are owned and
one is assigned in Australia and one overseas.

Mixed assignment by overseas companies

Twenty-four overseas-based companies with over Aastralian-invented US patents
assign only some of these patents to Australiaftient(Table 2). Generally the large
majority are assigned back to the home base, Welapparent exception of Alcatel simply
being due to takeover activity. The interestingesaare those with a smaller share of
patents assigned overseas. For example, Ishikaasjianima Heavy Industries partnered
with Bluescope Steel for all 119 patents, all ofickhare jointly owned, hence the 50
percent assignment to Australian entities. SchefaraVision, with only 8 percent of
patents assigned back to the USA, has both a manufsg and an R&D facility in South
Australia. The original Australian company (RainsfoMetal Products Pty Ltd) was
acquired by the British Britax International andosequently became part of US-based
Schefenacker VisionThe continued Australian presence may be partlyarrelon
government adjustment assistance to the automiotivestry and to other programs such as
the Export Facilitation Scheme and the R&D tax essoon.



Table 2: Overseas-based firms with over 10 US patenand assignment to Australian
entities

Company Company | Number % Major % to major
head- usS assigned | assignee| assignee
quarters patents overseas country country
Robert Bosch DE 29 97% DE 96%
Siemens us 28 96% us 52%
Massey-Ferguson AN 23 96% AN 100%
Lubrizol us 12 96% us 100%
Nalco us 16 94% us 100%
Borg Warner usS 15 93% usS 100%
Canon JP 376 92% JP 100%
Chiron us 20 90% us 100%
Alcatel FR 103 89% us 51%
Du Pont us 28 89% us 92%
lllinois Tool Works us 19 89% us 100%
Dow Corning usS 11 82% usS 100%
Smith & Nephew us 11 82% us 100%
Cisco us 119 81% us 100%
Ericsson SE 63 76% SE 100%
Sealed Air us 12 75% us 56%
Nortel CA 11 73% CA 100%
Johnson & Johnson us 32 72% us 96%
ABB CH 15 70% CH 76%
Sandvik SE 16 69% SE 82%
Ishikawajima Harima JP/AU 51 50% JP 100%
Glaxo GB 17 47% us 63%
Rib Loc HK 16 38% HK 100%
Schefenacker Vision us 37 8% us 100%

Notes: See Appendix for a list of patent countrges

Glaxo’s assignment of nine of its 17 patents tdA\astralian entity stands in sharp contrast
to other major pharmaceutical companies which asalfj their Australian-invented US
patents to their home base (Novartis, Pfizer, HaffmLa Roche, for example). Despite
extensive Australian government support to the iplaaeutical industry there are no major
players undertaking R&D in and assigning US patémtdustralian entities, except for a
small number of indigenous success stories whieldmscussed below (Section 3.4).

Rib Loc is an entirely different story — this is &ustralian pipe manufacturer which
became a target of interest to a Hong Kong baseesiment company, Chevalier, who
launched a take-over bid in 2004. Rib Loc is now ofi its brands, but remains based in
Australia™

Mixed assignment by Australian companies

On the basis of the share of patents assigned &tralian entities 11 companies with
mixed assignment of ownership and more than terpat8nts were initially classified as

11 See http://www.chevalier.com/english/contentpage.aspPi?0 and http://www.theage.com.au/articles/
2004/02/25/1077676832013.html?from=storyrhs




Australian-based (Table 3). On further scrutinggtomes clear that most are in fact head-
quartered overseas. US-based Agilent acquired Wami&2013° and most of the patents in
the dataset are owned by Varian entities eithénénUSA or in Australid® Dilithium and

the Cook Group are also US-based while the Leieadrcovers three companies based in
Germany and Switzerland. Carl Zeiss Vision is dlE® based and owns, among other
companies, Sola Lenses. This was originally a fepdidge Australian contact lense
manufacturer, Sola standing for Scientific Opticaboratories of Australia, incorporated in
1960 in Adelaide. It was acquired by Pilkington PB@d then spun out in 1993 before
being acquired by Carl Zeiss in 2084All but three of Carl Zeiss’ 49 US patents are
assigned to Sola International Holdings Ltd. Wilestralian production operations have
been wound back, Sola still undertakes at leaseR&D in Adelaide"

Table 3: ‘Australian’ firms with over 10 US patents some assigned overseas

Company Company | Number % Major | % to major
nationality of US | assigned| assignee| assignee
patents | overseas| country country
Agilent (Varian) us 57 46% us 100%
James Hardie AU > NL 2IE 44 41% NL 61%
Leica DE/CH 11 36% CH 75%
Dilithium us 22 27% us 100%
Cook Group us 31 26% us 63%
BOC gases GB > DE 42 21% us 89%
Orica GB > AU 265 12% GB 100%
Memtec AU > US 34 12% us 100%
Carl Zeiss Vision (Sola) us 49 6% us 100%
Bluescope Steel AU 27 1% PA 100%
BHP AU 166 1% us 50%

Four of the 11 ‘Australian’ companies changed desice’ over the period. Two did so
because of take-over activity (BOC, Memtec). Onengany became Australian due to
divestment by its overseas parent (Orica). A foasdmpany which changed ‘residence’ did
so for strategic reasons at a time of major leggdude over occupational health liabilities
(James Hardie). What impact will these changes lbavthe apparent residence of patent
ownership? For Orica most patents were assigndgbetAustralian-based entity prior to
this corporate change, so there is likely to benallsshift to 100 per cent assignment to
Australia. Before James Hardie’s corporate movelUsl patents were assigned to an

12 hitp://www.home.agilent.com/agilent/home.jspx?cc&lliSeng

13 varian was founded in the late 1940s by scientistsociated with Stanford University. Varian now
employs some 5,500 people in oncology treatmenipetgnt, x-ray tubes and the use of x-rays for sgcur
screening.  Within  Australia  Varian focuses on ooggtrelated measuring equipment
(http://www.varian.com/us/corporate/our_company/camp facts_history.htrl

14 hitp://www.fundinguniverse.com/company-historiegéSimternational-Inc-Company-History.htm

15 A press release of 5 March 2009 refers to a grdmbtigh the South Australian Innovation and Investm
Fund which will be used to expand operations in thdting-edge free-form surfacing division” (see
http://www.vision.zeiss.com.au/C12571C3003240A9/EdiitelIntern/PR_CZV_Future/$File/CZV_Prepare
s_Way to_ Future.piif




Australian entity. Since 2005 all have been assigoelreland, and in between there was
mixed assignment to Australia, the Netherlands lagldnd. It seems likely that all future
US patents will be assigned to the new Irish headgts. Before being taken over in 2006
by the German Linde group, most of BOC’'s 42 Ausdrainvented US patents were
assigned to the Australian subsidiary, with thelmilthose assigned overseas assigned to a
US subsidiary. There is as yet no clear indicatibwhat Linde’s patent assignment policy
will be. Memtec began assigning patents to its né® subsidiary in 1995, and was
subsequently purchased by US-based Pall CorporatiorAustralian-invented US patents
have been granted from filings since mid 1996 ssigg that the Sydney R&D expertise
has either moved to the new US venue or has bebardied.

The remaining two companies are, like Orica, Adistnabased. But the proportion of their
patents assigned overseas is very small. Only ériduescope’s 27 patents is assigned
overseas — to Panama — and only two of BHP’s 1&hmare assigned overseas.

Overall 35 percent of firms in the dataset assigthair Australian-invented US patents to
non-Australian firms and a further 3 percent ofnfirassign some of their patents overseas.
The dominant countries where Australian-inventetemis are assigned overseas are the
USA, the UK and Germany. A small point of interéstthat there are 13 tax haven
countries among those where these patents arenadsithough the number of patents
involved is small (51). But clearly the majority élustralian-invented US patents are
assigned to Australian entities (Figure 1).

Overseas assignment of patents thus means thatto@® per cent of Australian-invented
US patents are not owned by Australian-based esitiiDoubtless this is offset to some
extent by US patents invented by residents of otmemtries but owned by Australian
firms. It does, however, seem likely that the acR&D effort for many of these overseas
owned patents occurred in Australia.

Figure 1: Assignment of US patents owned by firmsral invented by Australian
residents, 1970-2010

all patents for firm
assigned overseas

o'seas share where firm
has mixed assignment

® AU share where firm has
mixed assignment

| no patents for firms
assigned overseas




3. Basic characteristics of the dataset

A number of characteristics of firms in this datasan be explored to understand what
types of firms are patenting in this major oversemsket. number of US patents owned,

the time period in which such patenting activitycasried out, whether the firms claim the

small entity fee, whether patents are assignedhyoeatities resident outside Australia and

the technology field in which they operate. Mostlié analysis is based on the dataset of
13,024 patents owned by 3,401 firms where at le@astpatent held by a firm is assigned to
an Australian entity.

3.1 Volume of patents owned

It is well known that both patent ownership andime$ from patent ownership are highly
skewed distributions. The 13,024 patents in thas#dtare owned by 3,401 firms, of which
2,256 have only one US patent each during the 42 yeriod covered by the data. Within
the remaining 1,145 firms patent ownership is higkkewed — at one extreme 548 firms
have only 2 patents. At the other extreme one figilyerbrook Research Pty Ltd owns
3,666 US patents filed between 1998 and 2010. Eigushows the distribution of patents
owned by all 3,401 firms, while Figure 3 shows distribution excluding both Silverbrook
and all firms with 10 or fewer patents. Figure BdHocuses on 100 of the firms in the
extreme bottom left corner of Figure 2.

Figure 2: Figure 3:
Australian firms owning US patents: Australian firms with 51-400 US patents
1969-2010, by US patents held. owning US patents: 1969-2010.

See Figure 3 for
enlargement
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An alternative way of looking at these data is tmsider the number of firms with
different levels of US patenting activity (Figurd. AVhile Silverbrook dominates the
number of patents held, it is the sole firm patepat this volume. The next most prolific
patenter holds 376 US patents. Indeed there ayelénbther firms with more than 50 US
patent grant$® Of these 15 firms six assign at least some of #estralian-invented US
patents to entities resident outside Australia. d&aset is dominated by firms who have
only a single experience of patenting in the USB6-percent of the firms in the dataset.

16 canon, Orica, Resmed, BHP, Orbital, Cisco, Teabgioal Resources, Cochlear, Aristocrat, Rio Tinto,
Ericsson, Alcatel, Agilent, Bishop and Ishikawajitdarima.



A further 22 percent have only 2 or 3 US patents, jast 7 percent (224 firms) have six
or more US patents.

Figure 4: Australian-based firms, total number of US patents held.
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3.2 Patenting behaviour over time

Patenting behaviour changed significantly during preriod 1969 to 2008 (Blinet al,
2003, Hall, 2005, Kim & Marschke, 2004, Kortum &rber, 1999) This ‘explosion’ of
patenting can be clearly seen in Figure 5 — afteng period of only gradual increase,
there is a significant year-on-year increase fromearly 1990s. The apparent decrease
since 2004-05 is due to the fact that these aseyblr data not grant year data — it can
take a number of years for a cohort of applicatimnbe fully processet!. For example,

if Silverbrook’s pending applications are all beagged (as was the case for filings in
1998, 1999, 2000 and 2002) then the series showgemeral pattern of decline, as shown
in Figure 6 below.

These data also show the extraordinary dominaneesofgle firm on the series in recent
years. Silverbrook first applied for US patent4898, and in all but two years since then
has contributed at least 27 percent of all US patkald by Australian-based firms. This
figure rises to 62 percent in 2002 when 731 Silkayk applications were granted. If
Silverbrook had not emerged, the series would paaker (2001-02 rather than in 2004)
but at a lower level. The pattern of an increasingber of applications for US patents
over time, followed by a fall-off, is clear for firs operating at all levels of US patenting
activity, from firms who only ever obtain one patémthose with hundreds.

" The discussion below on Silverbrook shows the ldelgys that can occur in fully processing a cobbrt
patent applications (see Table 7).
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Figure 5: US patents granted to Australian-based fms by 31 December 2010, by
filing year (1970 to 2008) and total number of USgtents held by firm.
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Figure 6: US patents granted to Australian-based fims by 31 December 2010, by
filing year (1970 to 2008), assuming all pending I8erbrook patents granted.
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Silverbrook illustrates the care that must be takensing patent statistics. While such
strategic patenting behaviour is not unusual inatmplex technology areas, especially
electronics, if such firms are rare in an econoasyi§ the case in Australia) then simple
use of overall data can be misleading. Gans an@$jdgr example, use US patent grants
as their key measure of ‘national’ innovative odtfmr Australia. While they note that
Australia’s increased technological specialisai®targely due to Silverbrook (Gans &
Hayes, 2009: 11), there is little discussion of ithpact of Silverbrook on theolumeof

US patents in the period since 1998. This examipteraises the question of whether the
story told by patent statistics might differ if dadn the relatively small number of very
frequent users of the patent system were analysat ately.
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3.3

In 1984 the US Congress introduced lower patenlicgimn and renewal fees for small
enterprises and those with non-profit-making stafiesbe eligible for this reduced fee a
profit-making firm has to have fewer than 500 emyples. If the small enterprise (SE) fee
is falsely claimed, the patent becomes invalid,tlsere is a strong incentive not to
misclaim this benefit. Data on SE fees by patemiver were provided by the USPTO to
Kevin Scally and through him to the author. Theatadare not available for all cases in
the USPTO BIB series. Among the 2,256 firms witlymne US patent, 979 claimed the
SE fee and 364 are known to have paid the full Téés leaves 913 such firms where fee
data do not indicate firm size. About a third oédk relate to patents filed before the end
of 1984, when the SE fee was introduced (331 0j.913

Firm size

The default assignment option for these single mate
missing data firms is that they are small entegsris they
are resident in Australia, which has a relativehga

Box 1:
Mixed SE fee strategy

manufacturing base and where larger firms tenddo |
well-known names. Indeed the Australian definitafna
small business is one which employs fewer than 2

Among the 1,147 firms with
more than one US paten
208 only sometimes claime

K

the SE fee. In 12 cases this
appears to be either an errg
or a case of firm growth. The
remaining 196 constitute 4
percent of small firms with
two or more US patents. Th
practice of only sometime
claiming the SE fee
clearly common.

people’® so a firm employing 500 or more would be see
as quite large. For all these single patent missages
assignee names were scrutinised and large engerpi
status was assigned in only 11 caSe%ollowing this, 83
percent of firms with only one US patent are clesdias
small. Among the 364 firms not claiming the SE fee
scrutiny of their names suggests that in fact asde a
dozen might have 500 or more employees. But &
Kingston and Scally demonstrated (2006: ppl14-1@glis
firms do not always claim the SE fee, so many efkéh
364 firms may in fact be small firms.

o=

~!

4]

U7

i9

For firms with two or more patents where size datxe missing each firm name was
searched on the ASIC, ASX and deListed websitesratite Encyclopedia of Australian
Science which provides useful basic information raany Australian organisations,
including companie® A general web search was also done. If none cfetlsurces
identified the company, then it was given the difzalue of small enterprise. If a
company website was found this was searched fa datcompany size. If no clear
evidence of size was found the company was desidres small. There were 270 cases
where this procedure was followed to determinelyifem size. This intensive process
also identified further firms with common ownership

18 http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/18Zlossary12001?0penDocument

19 John Fairfax & Sons Ltd., Brambles Holdings L@awater-Scott Corporation Ltd., Burns, Philp & Co.
Ltd., Ok Tedi Mining Ltd., Pak-Poy & Kneebone PtydL, Broken Hill Associated, Palmer Tube Mills
(Aust) Pty Ltd., North Broken Hill Ltd., Hoover (Atralia) Pty Ltd., and the strangely named “Count€il
the Science” (likely a coding error, but the patienpintly owned with the University of Adelaideshich
although non-profit would be a large employer).

% The Encyclopedia of Australian Science istap://www.eoas.info/browsea_corporatebodies.htm
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Because of the very high definition of ‘small’ tHataset is dominated by ‘small’ firms —
overall 78 percent of firms. The proportion of ‘dihfarms falls over time: among firms
who last filed a granted US application in 1984earlier, fully 93 percent were small
(Table 4). However, among firms which last filedgranted patent application in 1995 or
later only 72 percent were classed as sfall.

Another clear pattern in regard to firm size is phevalence of small firms among those
with fewer patents. Of those firms with only one pi&ent, 83 percent are small. By the
time patent ownership reaches between six and &patents, only 56 percent of firms
are small. For those owning 50 or more US patemty, 13 percent are small. The most
voluminous US patenter in the dataset, SilverbiRekearch Pty Ltd, now has more than
500 employees. This pattern of larger firms domimgathe patent system — owning the
largest volume of patents and patenting more iitehsis well documented elsewhete.

Table 4 Firms size by year last patented, and numbef US patents granted

Firm Size
Small | Large | Dead Total % small

Year of last filed patent*

1969 to 1984 399 25 4 428 93%
1985 to 1994 744 101 5 850 88%
1995 to 2010 1519 604 0 2123 72%
Total 2662 730 9 3401 78%
# US patents

1 1881 375 0 2556 83%
2 415 129 4 548 76%
3 150 57 1 208 72%
4or5 117 47 1 165 71%
6to 10 68 53 0 121 56%
11t0 50 30 54 3 87 34%
51 to 400 1 14 0 15 7%

* These time periods are selected to separatedtiedpbefore the introduction of the SE fee, and to
allow a full decade of completed filing cohorts fbe last period — although this period looks longjeere
are long delays in processing some patents anthést of the later file years only a small proportiof
filings have completed the examination process.

2L While missing firm size data are more prevalenthia earliest period, this pattern seems unlikelpe
attributable simply to the assignment process fizising data, as it is consistent with the geneagtiepn of
falling share of smaller firms among patent appitsa

% Blind and colleagues usefully summarise the evidarfuting the theoretical position that patehisuid
be more important for small than for large firmddve adding their own data showing that patent#g i
more important and frequent among large than arsamggler firms in Germany (Blindt al, 2006: 661-2).
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3.4 Technology field

There are well-known challenges in identifying tiechnology field of patents,
particularly if one is interested in the industnee of the technology (Griliches, 1990).
Nonetheless it is of interest to review at least Hroad technology fields in which
Australian owned US patents are found. The focasithe technology in which thHem

is operating. If all patents owned by a firm arassified in a single category (mechanical,
electrical or chemical) then the firm is classifiedthat technology field® However, if
the firm holds patents across more than one categerclassified as ‘mixed’ in terms of
its technology field. Over time the proportion ofrfs patenting in the mechanical arena
has declined, though this is still the dominantugr@f firms (Table 5). The shares of
firms patenting in both the chemical and electranas have increased, in both cases
most significantly in the period since 1995. Ther@ase over time in those firms
patenting across more than one broad technolotfy diecurred between 1984 and 1994
in contrast to the increase in chemical and elaatrpatenting after 1994.

Table 5: Firms’ field of technology by period lastpatented

Technology Year last granted patent filed
field of firm to end 1984 1985-1994 1995 on Total
N % N % N % N %
mechanical 295 69% 556 65% 1126 53% 1977 58%
chemical 75 18% 141 17% 456 21% 672 20%
electrical 33 8% 80 9% 343 16% 456 13%
mixed 25 6% 73 9% 198 9% 296 9%
428 100% 850 | 100% 2123 100% 3401 100%

Smaller firms are more likely to be patenting incm&nical fields than are larger firms
(Table 6). There is only a small difference in fieportions of smaller and larger firms
patenting in either the chemical or electrical ardaut larger firms are — as one might
expect — more likely to be patenting across maae time broad technology field.

Table 6: Firms’ field of technology by firm size

Firm size

Technology field of
firm Small firms Large firms Total

N % N % N %
mechanical 1604 62% 371 46% 1977 58%
chemical 489 19% 182 22% 672 20%
electrical 336 13% 119 15% 456 13%
mixed 153 6% 138 17% 296 9%
Total 2582 100% 810 100% 3401 100%

Notes: Nine firms are known to have ceased omeraitind are included only in the total count.

% For details of the US patent codes assigned th &ahnology field see Kingston and Scally, 2006,
Appendix B (pp. 181-7).
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4. Insights into Australian innovative firms

Can these data be used to develop any meaningdights into leading Australian
innovative firms?

The dataset is dominated by firms who have onlyeayained a US patent. While some
of these may go on to acquire further such paténéy, can hardly be called technology
leaders. Some of these 2,256 firms may be begirmipath of significant innovation, but
the simple acquisition of one US patent does ndtself indicate this. After all, the level
of inventiveness required for gaining a US patenimobre akin to ‘marginal difference
from existing’ than to ‘genuine and at least modebtance’ (see, for example, Lunney,
2001). A further 548 firms own two US patents lagt,shown in Section 4.1 below, many
of these are likely to have made only a single waion. These findings parallel those
reported by Macdonald in respect of small Britigimé acquiring UK patents — most
firms with one patent in 1990 had acquired a segatdnt, but only 13 percent had more
than 10 patents (Macdonald, 2003).

At the other extreme is Silverbrook with its seveémmusand US patents. This case, and
the lessons it provides is considered below (Seeti@).

But the most fruitful area for looking for insights guide Australian innovation policy is
among firms with two or more US patents, partidylamong the small set of 224 firms
which own six or more US patents (see Section él8v.

4.1 Firms with two US patents

Another question that arises in attempting to ifergroupings of innovative firms is
whether those with two US patents have two genyid#éferent inventions, or whether
these are closely related. In the domestic envimnirfirms usually take advantage of the
provisional system to lodge an initial then a fiagplication. This is less likely to apply
for overseas filings, but is nonetheless a possibiFor the 548 firms with two US
patents, titles were scrutinised for similarity.tild$ were absolutely identical in 20
percent of cases, and in a quarter of these chsdw/6 patents were filed within a period
of one or two year$’ A further 31 percent of firms have very similatets, and of these
two-thirds were filed within two years of each ath®verall among the firms with two
US patents over half (58 percent) involved patéfed within two years of each other.
These firms may be very like those firms with onlye US patent — their experience of
US patenting covers a narrow range of years arairaw technology specialisatién.

A minority of firms filed their two patents at ldes years apart: 18 per cent where titles
were similar and 22 per cent where titles differ@dch firms may well have produced a
genuine advance on their initial innovation. Ovietd per cent of these firms filed five
or more years apart and just six per cent filedotemore years apart.

% That is, filed in the same calendar year or in twasecutive calendar years. For another 30 oéth#3
firms the two patents were filed not more than tears apart, giving a total of 52 percent of whdee
dates were within two years.

% Some of the identically titled and closely filedtents may be for different inventions, but equétgy
may be simple variations on the theme, or extremehor modifications. The US does have a system of
terminal disclaimers where the subject matter afeaond application very largely overlaps that of an
earlier application, but summary data on this isinduded in the BIB bibliographic information.
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4.2 Silverbrook: an outlier or a model?

This firm commenced patenting in the USA in 1998¢ew it claimed the SE fee for 63 of
the 158 applications filed (Table 7). The perceataghere the SE fee was claimed
increased to 58 percent in 1999 before falling Tgpércent in 2000, then 20 percent in
2001. Since 2005 Silverbrook has not claimed thefegEfor any of its applications. It
seems likely that Silverbrook passed the size fieiafor the SE fee in the early 2000s,
when it owned some 760 granted US patents. While is known about the financing of
this privately owned company, it is less secretildeut its patenting activities. Its website
provides information about its patenting experieand takes pride in the large number
of patents owned. Silverbrook employs a numbendfause patent attorneys, and some
of these attend general conferences on patentihgir Target output is one patent
application a day per attornéyThe company, founded in 1994, undertakes research
small high-speed printers under the registerecetradrk Memjet.

Table 7: The Silverbrook experience: US patent appiations and grants

USPTO “BIB” data USPTO PatFT and APPFT data*
applications  grants % of
pending from cohort
File #SE # % with from year’s year's total granted to
year fees grants SE fees | filings filings filings date
1998 63 158 40% 0 157 157 100%
1999 19 33 58% 0 33 33 100%
2000 110 236 47% 0 235 235 100%
2001 16 82 20% 11 82 93 88%
2002 65 254 26% 0 253 253 100%
2003 1 341 0% 160 341 501 68%
2004 1 731 0% 331 736 1067 69%
2005 595 0% 572 612 1184 52%
2006 338 0% 378 347 725 48%
2007 404 0% 512 429 941 46%
2008 415 0% 915 548 1463 37%
2009 73 0% 494 214 708 30%
2010 6 0% 490 72 562 13%

Notes: * The PatFT (granted patents database) gmR (published applications) databases can be
found athttp://patft.uspto.gov/These databases were searched with a queryntfyd8ilverbrook as the
assignee and the year of filing (e.g. “AN/SilvertkoAND APD/1/1/2010->12/31/2010"). The resulting

% personal discussion with Silverbrook patent attgrat a workshop on commercialising inventions
(Melbourne, February 2009).

27 http://www.silverbrookresearch.com/l-en/technolddml. The company website speaks more generally
about Silverbrook as an “independent contract rebea and development company”’
(http://www.silverbrookresearch.com/I-en/fags.htnand notes that the Memjet printers are produmed
licensed “international companiesht{p://www.silverbrookresearch.com/I-en/index.htnmHowever there

is no indication on the website of any other aregechnology development. While earlier versionshair
website provided details of their many patentss thiformation has now been moved to the separate
Memjet website Ittp://www.memjet.com/technology/patents_resear@bir, 2008: 292-3). The Memijet
website refers to Silverbrook as “a private, indefmnt R&D company based near Sydney, Australia. The
company is responsible for designing and developieg core Memjet technologies and components.
Silverbrook Research also qualifies component nmestufers and high-volume manufacturing processes
and equipment.”http://www.memjet.com/partners/value-chain/
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figures can be added to gain total filings eactr gyea calculate the percentage of each year' gfliwhich
have been granted as at 14 June 2011. While tHispet) applications database excludes applicatiotis
no overseas parallel, this is unlikely to apph\Sitverbrook which also takes out many patents istéalia
and Europe.

Gans and Hayes have noted that Australia’s appairgrease in ‘technological
specialisation’ is largely due to Silverbrook’s g&enting activities, and they note that:

“While many Silverbrook patents appear to focus ssnall-format photo
printing and mobile phone printing, the companytstial foray [into
commercialisation] is instead targeting fast lefianting using a fixed print
head that spans the width of the page and contaiwary high number of
nozzles.” (Gans & Hayes, 2010: 11)

The Silverbrook data throw light on the extent tbiahk filing cohorts are processed
within a particular time. For the early filings rom 1998 to 2002 — most applications
have been fully processed. However from 2006 os k&n 50 per cent had been
processed as at 14 June 2011, and for 2003 to [2§0feen 31 and 48 percent remained
pending (Table 7). As Griliches clearly pointed @ut1990?® it is not sensible to use
patent data by grant year because of the impaatioiinistrative changes. At the same
time the more valid patent data by filing year bansome five to eight years out of date.

Silverbrook operates in that area of complex eteitss where strategic patenting is rife
(Bessen, 2003, Hall, 2005, Hall & Ziedonis, 20@t),as one of their patent attorneys put
it to me “we need to swap truckloads of patents’re&iew of some of their patents
shows how trivial many of them are. These triviatgmts are likely to surround and hide
the core of their useful technology. Very triviatpnts include such titles as Classifying
an input character, Shopping system having userdative identity and product items,
Method and system for capturing a note-taking sesdVlethod of configuring a printer
for vacation periods, Method and system for ingtamc of a computer using coded
marks, Method and system for providing insurancgises and Method and system for
accessing travel services.

The implications of this case for the analysis afept data are significant — as shown in
Figure 5, the whole Australian experience of patgntn the USA is changed by the
behaviour of one company. Without Silverbrook thentl and volume of Australian
patenting in the USA would be lower. Patent dat faequently used in high-volume
guantitative analyses, where the impact of suabsigicratic factors can easily be missed.

4.3 Firms patenting often in the USA

Having set aside those firms which assign all gatém overseas entities, those which
have only one or two US patents, and the extrentéeowbilverbrook with its many
thousands of patents, there remains a group ofi&8g with between three and 400 US
patents. This divides into a set of 373 companiigls jwst a handful of US patents (three
to five), and 224 firms with at least six but lékan 400. Of the 597 firms, 450 have at
least one granted US patent in the most recenbg€ti995 or later). The remainder of
the paper focuses on these 450 firms. Of thesesf3ih are overseas based, four are

2 Griliches:1990: 1690-3.
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companies where at least some patents are joimiyed by an Australian and an
overseas assignee, and the remaining 409 are lvadedtralia.

The 37 overseas based companies are generally dggobal patenters. The dominant
industry is electronics and software, with majarshsas Canon (3769,Cisco (119) and
Alcatel (103) as well as speciality companies saslgames software company Konami
(8). Increasingly firms operating in the automotarel other engineering-based industries
incorporate electronics into their core technolagyd such firms are well represented —
Schefenacker Vision (37) has a core capabilityainrairrors but also produces electronic
components, lllinois Tools (23) is increasingly elisified and Weir Warman (34)
produces equipment for the mining industry. Anothmajor area represented is
chemicals, including pharmaceuticdisFinally there are two packaging companies
(Precision Valve Corporation (6) and Tetra Pak.(@he outlier among these firms —
Multistack Inc. — was a management buy-out focusomg the US distribution of
Australian designed water chillers. As such it isady a spin-out from indigenous
Australian inventive activity, but the company aitsl sales is overseas based. The
company website indicates recent commencement ofifaeturing in the USA®

Are the remaining set of 409 Australian based congzathe core of leading innovation
in Australia? There are 268 small and 141 largepaones, so large companies are more
frequent than in the general dataset of US pataldehs. As one might expect the smaller
firms hold fewer US patents — 90 percent have divkess and only ten percent more than
ten, compared to 48 percent and 52 percent amogg fams. As in the larger dataset,
smaller firms are more likely to be operating incmanical technologies (38 compared to
33 percent) than larger firms and are less likelypé patenting across technology fields
(26 compared to 38 percent).

Those with more than 25 US patents during the desi@ shown in Table 8. As one
would expect, this group of companies includes swerg well known Australian firms
which have been successful in developing and dlpbalarketing leading edge
technology. Such firms include ResMed, Orbital, llear and Aristocrat® There are
also two major companies that have developed othefustralian subsidiary of IGT.
Also included are well-known companies with a sgrét&D competence, but operating
in industries where R&D is not as dominant an dgtivas in mediciné* Two
independent companies are now owned by overseaparves — Bishop Steering and

% The figures in parentheses are the number of fsaiethe dataset owned by the specified company.

%0 Johnson & Johnson (32), Du Pont (28), Chiron (2w owned by Novartis), Dow Corning (11) and
Intervet and Monsanto in the agricultural chemarana (10 and 7).

31 http://www.multistack.com/about/default.aspBeyond this information there is no link on thehsite
back to the original Australian company. Furthezrénhis no indication of a continued relationshipthw
Multistack Inc claiming itself to be a leading invaior not an imitator.

32 Another well-known Australian company fitting thiesignation is Gene Shears, which has only 24 US
patents so does not fit the criteria for Table 8n& Shears is a spin-out from CSIRO, the majorigybl
funded research institute in Australia. It is atistad company and while information is available tbe
original technological invention, it is difficulbtobtain information about its performance. As bsidiary

of CSIRO, Gene Shears is a small company. It hesrnBowever, claimed the SE fee for its US patents

33 http://www.orica.com/BUSINESS/COR/orica/ COR0025#/Page/About_OricaHistory

3 It is notable that these companies are dominayeshining — BHP and Rio Tinto are major players in
diversified mining activities and James Hardie ifitme cement maker. But this groups also includes
Telstra — a telecommunications service company.
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Mount Isa Mines (MIM). Finally there are two compes about which no useful
information can be found.

Technology-led successes

Australia has a number of successful start-upsadical technology and pharmaceuticals
and several of these feature in this dataset.

Table 8: Australian-based companies, last patentingince 1994, with >25 US patents

# US Tech field | Assign - Fee
Company patents | Size ment strategy
Technology-led success stories
ResMed 216 L mixed All AU change
Orbital 125 L mechanical | All AU na
Cochlear 85 L mixed All AU change
Aristocrat 77 L mechanical | All AU na
AMRAD (Zenyth) [now Merck] 45 S chemical All AU mixed
CSL 42 L chemical All AU na
F. F. Seeley 42 S mixed All AU mixed
Biotech Australia [now 3M] 39 L chemical All AU na
Memtec 34 L chemical mixed no
Metal Storm 33 S mechanical | All AU mixed
Arana Therapeutics [now Cephalon] 31 S chemical All AU c
AMBRI 26 L chemical All AU na
Australian offshoots of global companies
Orica 265 L mixed mixed na
Dulux Australia 35 L chemical All AU na
‘Large Australian companies
BHP 166 L mixed All AU na
Rio Tinto 72 L mixed All AU error
Telstra 46 L mixed All AU na
James Hardie 44 L mixed mixed na
Amcor 34 L mixed All AU na
Bluescope Steel 27+25.5 L mixed mixed na
Australian companies taken over by overseas compani es
Bishop Steering 51 L mixed All AU na
Mount Isa Mines (Xstrata) 28 L mixed All AU na
Other
Technological Resources 88 L mixed All AU na
Kinetic 25 S mixed All AU mixed

% Kinetic Limited has 25 US patents in the area ehisle suspension systems, filed 1993 to 2005.
Technological Resources has 88 patents filed 182B09 in the minerals/minerals processing aredlyPa
because of their names it has not been possilfiledtinformation about them except about their ptte
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ResMed was a 1989 start-up based on technologyapmdeat the University of Sydney
for a device for treating obstructive sleep apriSda.now has 216 US patents and 84
registered trade marks. ResMed would have beneditbdtantially from R&D grants and
tax concessions in its early years. In its earlgryét sought the SE fee for its US patents,
but has not done this since 1998. While still tista the Australian stock exchange, it is
also now listed on the New York Stock exchange lsasimoved its investor information
from its Australian to its US website. It now hagep 3,000 employees, about a third
located in Australid’ ResMed has more granted patents in the USA thAustralia®®

Cochlear has a similar story — it filed its firsGipatent in 1985 and claimed the SE fee
for all patents filed before 1999. During its eaylyars Cochlear benefited substantially
from Australian government R&D support programsy aise of this support continues
today3® By 2010 Cochlear was reporting 2,239 employeedduide, and reinvestment
of 13 percent of its revenue in R&D. Cochlear retsgs the importance of patents and
in its 2010 report noted that it had more than Batents pending or granted worldwide.
Much of Cochlear’'s manufacturing and R&D activitiesnain in Australia though it also
manufactures in Swedéh.

Arana Therapeutiés was a small Australian company operating in théibady
therapeutics sectdf. Arana had licensing agreements with a number ofoma
pharmaceutical companies and when it was acquiyetd ®based Cephalon in 2009,
Cephalon advised that it anticipated those royaltieuld offset the costs of development
in the near terr>. At the time of acquisition Cephalon announcedariticipated
advancing Arana’s pipeline of products in inflamorgtdiseases and cancer. It is not
possible from Cephalon’s website to establish wérethe Arana facility in NSW still
exists following the purchase, though Cephalon doaitain an Australian subsidial4y.
Over the period 1993 to 2007 Arana acquired 31 BtSmis. While it remained small (70
employees) until its acquisition by Cephalon, Ardiaal a mixed strategy of claiming the
SE fee, and ceased doing so only in 2001. This Ina&y been because of its licensing
agreements with major players such as Abbott Laboes and Johnson & Johnson.

% http://www.resmed.com/uk/about_us/history.html?rimstaus

37«As of June 30, 2010, we had approximately 3,20(Pleyees or full time consultants, of which ... 400
in research and development... Of our employees anduttants, approximately, 1,300 were located in
Australia...” ResMed 2010 Annual Repottttp://investor.resmed.com/phoenix.zhtml?c=70291ikg=
reportsAnnugl

% A search of AusPat on 5 July 2011 shows ResMedlBasAustralian patents which have ever been
accepted or sealed (of which 62 have lapsed oedgas

39 Unfortunately the Australian government does nakenpublic the amount of R&D support provided to
companies nor who the beneficiaries are. Likewmsmpmanies do not provide information on this in thei
annual reports. Even the government’'s major 19@fiieyinto R&D support programs provided only very
rules-based information on R&D support, with noomhation on specific beneficiaries (Productivity
Commission, 1995).

“0 http://www.cochlear.com/corporate/annual-reports

*1 Previously named Peptech Limited and Peptide Taolyy Limited

“2 http://www.biotechnology.nsw.gov.au/sectors.aspe®xid=7&companyid=1645.

“3 http://investors.cephalon.com/phoenix.zhtml2c=8 K4B9rol-newsArticle&ID=1290449&highlight

4 Cephalon itself was only founded in 1987 but isvre large (3,000 employee) company which is a
member of both Fortune 1000 and the S&P 500 Index
(http://investors.cephalon.com/phoenix.zhtml?c=&&4t=irol-newsArticle&ID=1290449&highlight=).
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Like ResMed, Cochlear and AranayRap (now Zenyth§® is one of Australia’s medical
research success stories. This small company waseébby four leading edge medical
research institutes in 1986, but was delisted filoenAustralian Stock Exchange in 2006
following its take-over by CSE® It was subsequently sold off to Merck. CSL itselfa
rather different story from ResMed, Cochlear ans#iRAD — it originated in the
privatisation of a government vaccines and serunilitta The privatised CSL has
performed well, and as noted here has expandedghrtake-overs of successful start-
ups like AMRAD as well as organic growth.

Orbital is an interesting innovation story, perhayg well known outside Australia.
Orbital’s basic technology is disruptive, and tivenffaced many challenges in trying to
commercialise its inventions. The initial orbitaigtne used only one triangular shaped
piston to create five combustion chambers, anac#d substantial interest and support.
In the end, however, the technology was unableotopete against normal car engines.
However application of the sophisticated fuel-iti@e and combustion system
developed for the orbital engine to two-stroke aegiwas commercially successfl.

Aristocrat is also very different — it produces dimy machines, originally specialising
in slot machines (better known as ‘one-arm banditsTruit machines’). Aristocrat has
had a roller-coaster ride in terms of its perforo®as a company, though it ranks second
globally in the slot machine line of businé8sAristocrat has expanded from its slot
machine base into software games, so can be coedittebe part of the electronics and
computing sector.

The Australian Membrane and Biotechnology Resehrstitute (AVBRI) was associated
with the University of Sydney, and was registeredhastralian Membrane Technologies
Pty Limited. According to NSW government informatjche company was established
“to commercialise a novel nano-particulate membrdmereactor technology (the
"NMB") with a wide range of applications, in padlar, waste water treatment and
recycling.” The central technology is a membranecWhefficiently aerates organic
matter in waste streams. The company was grantéiS2gatents filed between 1991 and
2001. It appears, however, that the company noegloagists, and as it was privately held
public sources on take-overs do not indicate iesfh

Memtec was an Australian start-up — a spin-out fthenUniversity of New South Wales
— which made use of government R&D grants in ittyegears. The original patent was
taken out by UNSW covering an innovative polyammle pressure filtration membrane
It became a public company in 1983 and listed @ABX in 1984. One of its patent
attorneys provided evidence to an Australian paiatary committee in 2005

5 Acronym for Australian Medical Research and Depeient Consortium Limited. It changed its name to
Zenyth Therapeutics in 200Bt{p://www.eoas.info/biogs/A002012b.htm

“% http://www.delisted.com.au/Company/9490

4 http:Avww.powerhousemuseum.com/australia_innoyabehaviour=view_article&Section_id=1020&article=id041
8 http://en.wikipedia.org/wiki/Aristocrat_Leisure

%9 Links from the NSW government site (http://www tgichnology.nsw.gov.au/alphabetical.aspx?
letter=a&companyid=1698) to the company no longerkwNo information could be found on the current
University of Sydney website, except for the 200#vdrsity of Sydney Annual Report where its name is
given in a list of centres. The Australian Deparntinaf Foreign Affairs and Trade gives publicityAmBRI

in the context of nano-technology to be used fosénsors, but provides no links to the source nahter
(http://www.dfat.gov.au/facts/sci_achv.hjml
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suggesting, inter alia, that take-up of this newhimlogy in Australia was poof.
Memtec established a US subsidiary and in earl\8 8&s taken over by US-based Pall
Corporatior* All patents filed from 1984 to early 1995 are gasid to the Australian
Memtec entity, but from May 1995 the remaining fpatents are assigned to Memtec’s
US subsidiary. Memtec never claimed the SE fee.ANsetralian-invented US patents
have been granted from filings since mid 1996. Thggests that the R&D expertise
located in Sydney has either moved to the new USue&eor has been disbanded
following take-over by Pall Corporation. The wor@Mtec is not on the Pall Corporation
website>® No Pall Corporation US patents with an Australiarentor could be found.

Biotech Australia undertook much of its R&D jointlith universities and/or CSIRO. Its
core technology, released in 1990, was an inno¥afiereening test for detecting
Salmonella which substantially reduced the waitipgriod for results. It was
manufactured and marketed worldwide by Biotech'srd@®iagnostics division. It won
the 1992 Australian Food Industry Innovation AwaiSlubsequently the company
launched a test for Listeria in fodtiLittle information is available on the change from
Biotech to Tecra International as this was a pevaty-out by management. Tecra
became part of the Biotrace International Groupdf4 and was then acquired by 3M in
late 2006. Tecra continues to manufacture rapidkies for major causes of food borne
illness as well as test kits for toxins and alleyé

Seeley International (F. F. Seeley Nominees) habl82atents acquired between 1982
and 2009. Ten of its 42 US patents are defined hesncal though they concern
evaporative cooler systems and fire retardants; do& defined as electrical, concerning
switches and leads; and the remaining 28 are maaiaagain largely in the area of
evaporative coolers. Originating in Adelaide in 29%fter developing an all-plastic
evaporative air conditioner, Seeley began exporinthe 1980s. In the 1990s Seeley
acquired Braemar, Coolair and Tudor, expandingpitsduct range to heating and
cooktops. Seeley International remains a smallrprise, employing just 300 peoptelt
has claimed the SE fee on all but two of its U ptst

Metal Storm, founded in 1994, was based on theldpueent of technology allowing
stacking of rounds for weapon systems. It listed@nASX in 1999 expanding to take on
US government contracts. The company owns 33 U&ntmfiled between 1998 and
2008. It has sought the SE fee on just four of@hé&s Australia it has filed 57 standard
patent applications in the period since 1994, a8dofl these are currently in force,
including the original “a barrel assembly”.

Of these 12 companies which grew from small begig®ion the back of solid

technological innovation, five are in the medicadaa The others are quite diverse in
terms of their technology. Seven are now classiiesdarge companies, though some
became large as a result of being taken over. Tore¢be twelve companies are now
owned by overseas entities. The meaning of thisgdaf ownership for the location of

50 hitp://www.aph.gov.au/house/committee/scin/pathvigyss/sub42.pdf

*1 http://www.delisted.com.au/Company/5318/MEMTEC%2ALTED

52 http://www.pall.com/

53 hitp://apc-online.com/twa/agriculture2.html

% Email advice from 3M in response to query about&uisition of this company.
%5 http://lwww.seeleyinternational.com/en/about-usfngt
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their leading edge R&D activities is unclear. Aade half of these companies have
commenced from research undertaken in universitiessearch institutes.

Offshoots of overseas companies

Originally the Australian subsidiary of 1Cf,a major UK chemicals company, Orica was
spun off in 1997 when it changed its name. It disests Dulux paint interests to focus
on services to the mining, construction and inftadtire industries. Between 1971 and
2007 it acquired 265 US patents. The great majasitythese were assigned to its
Australian entity, with just 12 percent assignedthe British parent company. The
chemical industry involves substantial teamworkrésearch. Among the 234 patents
assigned to the Australian subsidiary just 14 imgohon-Australian residents in the
research team. But among the 31 assigned to the 23Kjnvolve non-Australian
inventors. This suggests that the location of @search activity of those patents assigned
overseas may well have been overseas, with somgeguént movement of research
staff. As noted, Dulux Australia was part of IClsistralian subsidiary but after this
became independent, the Dulux Group was spun ow asparate company. Dulux
Australia includes Balm Paints which started in i@&din 1918.

Large Australian companies

BHP — “the Big Australian” — remains an iconic Aadian company despite its 2001
merger with Billiton to become the global resougiant BHP Billiton. It remains listed
on the ASX with the code BHP, with a secondaryrgsion the London stock exchange.
Since 1972 BHP has obtained at least one US patemy year, with the latest issued
patents being five granted from filings in 2007.isTttontrasts with another large
Australian metals company, Bluescope Steel. Blyaseaas formerly a business division
of BHP and has produced several important investiocluding Colorbond in 1966; a
zinc-aluminium product developed in the mid 19&lst]y with a US steel company and
a thin strip casting process developed in partmergiith Ishikawajima-Harima Heavy
Industries of Japat. This dataset includes 51 jointly owned Bluescapekawajima
patents as well as the 27 owned by Bluescope. thd#eBluescope US patents since
1993 and jointly owned with Ishikawajima. While Bkcope has a number of significant
innovations, as a smaller company it patents kesgiently than BHP.

Rio Tinto is another diversified resource giant séonajor operations are in Australia
and Canada. It has headquarters in London and Meibo Like its rival BHP, Rio has
dual stock exchange listing in both the UK and Aal&>® While BHP has 165 US
patents filed in the period 1972 to 2007, Rio hasfiled in the period 1973 to 2001.
Either subsequent filings from Rio are very delagdhe USPTO or Rio has ceased
actively patenting in the USA, at least where Aalsdn resident inventors are concerned.
Both companies patent across a range of technaitapses though Rio’s patents are

%% |n fact it was originally an explosives supplierthe Victorian goldfields, but then became parNobel
and subsequently IChttp://en.wikipedia.org/wiki/Orica

" http://www.bluescopesteel.com/go/about-bluescopekstur-history/history-of-bluescope-steel/history-
of-bluescope-steel#2

%8 http://en.wikipedia.org/wiki/Rio_Tinto_Group
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more heavily concentrated in the chemicals araadtquarters) while BHP has just over
40 per cent in each of chemicals and mechanicsrengemaining in electrical areas.

The third resource-based company here is Jamesd{dardibre cement manufacturer.
This company is unusual in that is has moved i@dbaarters twice after a very long
period as a major established Australian compatsystrong Australian base remains
evident in the fact that it is still listed on tH&X. The first move — in 2001 to the
Netherlands — occurred following legal action omddé of former employees regarding
asbestos-related occupational injuries. In 2010e3akardie moved its headquarters to
Ireland. These moves are possible because Jameége Haakes substantial use of the
parent/subsidiary company structure option. Thegasgent of nationality in its patent
holdings largely follows these corporate headquagkmcations: all patents filed before
2000 are assigned to an Australian subsidiarypaitnts filed since 2005 are assigned to
an lIrish entity, and all filings between 2001 ar@D2 patents are assigned to either
Australian, Dutch or Irish entities. It seems proleathat all future James Hardie patents
will be assigned to their Irish entity.

Telstra is the privatised Australian phone compeomprising former publicly owned
domestic and overseas telecommunications compaBezause of this base it remains
dominant in the Australian landline market as thiginal competitor had as its core only
the small satellite companyUssaT. Other companies have made more substantial
inroads into the mobile market which is much maympetitive than the landline market.
Seventeen of Telstra’s 46 US patents date fronpt&e.993 public ownership period.

Amcor is a major Australian pulp and paper manufiggst operating in the global
packaging industry, like its rival the privately ned Visy. It is now among the global top
1,000 companie¥. Amcor owns 34 US patents obtained in the perioé#1® 2003. This
is substantially more than the ten owned by Visy.

Australian companies taken over by overseas compani es

As noted above a number of companies discussed timeldreading of technology-led
success stories have been taken over by oversegmoyg — MRAD by Merck, Biotech
Australia by 3M, Memtec by Pall Corporation and daaTherapeutics by Cephalth.
Two rather larger Australian companies have hadlairexperiences — Bishop Steering
and Mount Isa Mines (MIM). MIM was taken over bytksga in 2003, a take-over which
led to Xstrata doubling in size. Of the patentthiem dataset now owned by Xstrata, 23 out
of 28 are in the name of Mount Isa Mirfés.

In early 2011 Bishop Steering was taken over byr@smarienhiitte Grou}f. As the

name implies, Bishop’s speciality is vehicle stegrsystems, and it acquired 51 US
patents in the period 1988 to 2005. According t® piness release issued by its new
owner, Bishop actively licensed its technology tanmfacturers of steering gears and

%9 Sedhttp://www.amcor.com/about_us/company/about_hiskinyl anchttp://en.wikipedia.org/wiki/Amcor

%0 Another technology-led success story, Memtec, dissussed above under the heading companies with
mixed Australian/overseas assignment.

®1 Four are owned by Xstrata Queensland Ltd and gréstrata Copper Exploration Pty Ltd.

82 http://www.gmh-gruppe.de/uk/search.html
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components: “BISHOP has over 250 patents and pafgpitcations in 17 countries as
well as numerous licensees worldwide.” At the tirok the takeover the Bishop
companies in Australia, the USA and Germany empldy&engineers and 30 production
staff. This suggests the Australian operationsarall but highly technical.

Overall picture

Genuinely Australian companies which actively use S patent system are clearly a
very diverse set. While attention here has focusedhose companies making more
frequent use of the US patent system, the diveasitgng those with somewhat fewer US
patents is also striking — they too cover a verglemiange of industries and firm sizes.
The development of commercially valuable new teétgy has occurred across a wide
range of products and technologies, and while usityeand research institute spin-outs
do feature they are not by any means the majoenmattbr such innovative companies.

Beyond that, with the data available from this jgatar source, and the lack of any clear
identifier for cross-matching data to other sourées not possible to develop a useful
typology of innovative firms. Nonetheless some paris suggest useful lines of study for
innovation policy purposes. For example, to whdeeiis it relevant to policy makers if
innovative local firms are sold to overseas owneB¥es this matter only if a
consequence is the subsequent move of R&D activityigh-technology manufacturing?
As seen here, some innovative firms can be solcerti@an once, for example Sola and
AMRAD. Where innovative domestic firms grow substantjadls for example in the case
of ResMed or Cochlear, does the company base "stickustralia, or might it in fact
make the move overseas?

5. Conclusions and next steps

5.1 Data issues

This analysis presented in this paper shows thafpibssible to use the USPTO BIB data
series to investigate firm ownership of patentsaamtional basis. However the data are
quite ‘dirty’ for this purpose and require subsianiscrutiny and cleaning. Though
tedious, this provides rewards in terms of a deepéerstanding of the complexity and
nuances of using patent data as a simple indichtamything to do with technology.

There are several small changes that would sulstsnhcrease the ease of use of these
data without detracting from their richness. Thestfiand simplest would be for the
USPTO to recognise the reality and importance efassignee variable and include more
elements from this — particularly country code —the dataset they sell. The assignee
country code is very important for policy reseapcinposes.

As noted above there are reasons to believe tleaintrentor country code is a mix of
residence at time of grant and residence at tinfdilnd. The latter is likely to provide a

solid and meaningful picture of the location ofgratible inventive activity at any point
in time. It can therefore be useful for industrygldachnology policy advisors. However,
country of residence of an inventor at the timegnt — given that between two and
seven years are likely to have elapsed — is arathdused variable. It might be of use at
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the instant of grant, providing a snapshot thenwvbere past inventors are currently
located. But the meaning of such data will not aiaover time.

In their earlier analysis Kingston and Scally u$est listed inventor to uniquely assign
USPTO-issued patents by country. In this analyatemis have been selected from the
BIB database on the basis afy inventor being Australian. Among firms which assig
some or all of their patents overseas there argleehproportion of patents where the
Australian inventor is not the first inventor. Baverall, among the firms where any
assignment was to an Australian entity, the fmgentor was an Australian resident in 97
per cent of cases. This contrasts with cases wakrpatents were assigned to non-
Australian entities where only 63 per cent of fistentors were Australian residents.

More generally, it would be useful if patent offscacross the world would recognise that
asking for company identifier numbers is now staddaractice in most government
administration. For example the Australian Buredu Statistics uses a company’s
Business Number to track it through its Businessdimudinal Databas®. Such standard
identifiers would make it easier to match datatfe same company within and between
datasets. In analysing patent data it is preferdblehave information about the
characteristics of the company so matching acratzsdts is an important facility.

5.2 Innovating firms

What can these data tell us about innovating firifis€ simple answer is that, on their
own, patent data provide only limited insights imaovative behaviour. The dataset is
dominated by the 66 percent of firms who have amg US patent. To this group should
be added many of the firms with two US patents wltke patents either had very similar
titles or were filed within two years of each othérsuch firms are treated like one-off
patenters, then fully 2,676 of the 3,401 firms pdevlittle insight into globally leading
innovation. This is not to say that these firms migot include firms which may take off.
Certainly there are small start-ups in the listhsas Dyesol, but these are as yet still very
much in the early phase of developing their proslu€his leaves just 725 firms which
might provide insights into innovative behaviourarg Australian firms.

As noted above the variables available in a patenits dataset are insufficient for any
complex analysis. As an alternative those domdstics with a reasonable degree of
experience in patenting in the US were scrutineed this showed a wide diversity both
in terms of the types of companies patenting arttieir subsequent business experience.
The data show Australia’s competence in researcedan the life sciences, with a
number of notable successes, some of which have ta&en over and some of which
have remained independent. They also show thagr@stablished firms in the resources
and telecommunications sectors appear to be holtlieig own in terms of patentable
technological developments.

While the number of patents obtained varies comnasldg between these firms, there is
one stand-out case — Silverbrook Research Pty g company has developed very
small high-speed printing technology, and surroutglgore technology with thousands
of peripheral (and extremely trivial) patents. Veéhihis is unique in Australia it is
common practice in the electronic industries withick the firm competes. As a

83 http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/SB&planatory%20Notes12009-10? OpenDocument
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consequence this firm’s behaviour is unlikely toypde any relevant learning for firms
in industries where there are fewer games playednal the patent system.

A final finding of interest in this Australian cagethat in a medium sized economy the
outlier behaviour of even one firm can radicallfeat overall national figures and their
interpretation. Here Silverbrook, with its 3,666 P&ents, has a marked effect on both
the volume and pattern of Australian patentingne Y SA. This suggests that, at least in
Australia, US patent data as a proxy measure fdin@ogical innovation should be
treated with great caution.
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Acronyms

Apparent acronyms used in this paper and not lisezd are company names.

AMBRI The Australian Membrane and Biotechnology Resehrstitute

ASIC Australian Securities & Investments Commigasio

ASX The Australian Securities Exchange

AUSSAT AuUssAT was the government-owned communication satelig¢ was sold

to Optus to form part of the original second telaocwunications operator
when the telecommunications sector was privatised.

CSIRO Commonwealth Scientific and Industrial Resle@rganisation

MIM Mount Isa Mines

SE small enterprise

USPTO United States Patent and Trademark Office

AusPat available dtttp://www.ipaustralia.gov.au/auspat/index.higva searchable

database of Australian patents
Patent country codes

AN  Netherlands Antilles HK  Hong Kong
AU  Australia IE Ireland

CA Canada JP Japan

CH China NL  Netherlands
DE Germany SE Sweden

FR France usS USA

GB  United Kingdom



