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ABSTRACT

This report reviews findings from the research literature on motivations for, barriers to,

and determinants of universibusiness (kB) resarchcollaboration. It examines how
UBresearct ol | aborati on i s measured and Canadads
public policy measures for encouragingBuesearcltollaboration in Canada and three

reference countrieéisthe US, the UK and Ausdlia. Drawing on the results of this work,

the report provides recommendations on how Canadian governments can strengthen their

role and effectivenesss advocates, enablers, funders andmaé&ers folU-B research

collaboration

RESUME

Le présent rapprt étudie les résultats du compte rendu de recherche portant sur la
recherche collaborative universiétreprise (LE), notamment sur les facteurs qui la
favorisent, qui y constituent un obstacle ou qui sont déterminants de sa mise en place. Il
examine & facon de mesurer la recherche collaborative U E ainsi que le classement du

Canada " | 06®chelle internationale. Il d®crit
recherche collaborative U E au Canada ainsi que dans trois pays de réféteaged).,
l e RU et | 6Australie. En sbébappuyant sur | es

des recommandations sur la fagon dont les gouvernements canadiens peuvent renforcer
leur réle et leur efficacité en tant que défenseur, facilitateur, issest et créateur de
regles en matiére de recherche collaborative U E.
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Government Policies tori€ourage
University-BusinesResearclCollaboration in Canada:
Lessongrom the US, the UK and Australia

EXECUTIVE SUMMARY

The question of whether universibysiness (kB) researclcollaboration is desirable has
already been answered in the affirmative by many univerdiigs research

collaboration by itself does noteate good universities. But goodiversitiesare

marked by their ability to attract businesses interested in accessing the knowledge,
talent, and physical research infrastructure they possess. ConverBelgsearch
collaboration by itself does not ctea&competitive and profitable businesses. Bahy
competitive and profitable businesses are marked by their interest and ability in
accessing talent, ideas, and research facilities wherever they may be found, including at
universities.

There are many asons why governments in Canada atiiér countrieare interested

in encouraging LB research collaboration. They see it as one way to: extract greater
economic and social value from large and continuing public investments in education
and research; brinpe results of university based research more quickly to the
marketplace and their citizens than might otherwise be the case; and open up new
opportunities for universities to equip students with the skills and knowledge required
to live and work in thewtenty-first century. They believe it to be one means, although
perhaps indirect, to strengthen the productivity of their business and social sectors and,
through that channel, generate higher living standards for all. In the language of
economistsgovernnents recognize that-B research collaboration can generate
positive Aspilloverso for society.

This report examines a range of indicators (see Exhibit | at the end of this Executive
Summary) and finds th&@anada is not significantly lagging otleempar#or countries

in U-B research collaboratioBut Canadas by no meanaworld leadein U-B

research collaboration or in capturi@gof its economic and social benefits.

T The World Economic Forumdés (WEF) survey
that Canadahasclimbed in the ranking of countries with extensive UB
research collaborationover the past several yeardrom 15" place in 2007
to 7" place in 2010 Butwhat comfort caiCanadians take frothis in light of
the fact thaCanada ranked if'glace in heWE F @0§1ranking of countries
with extensive LB research collaborati@{Exhibit I, indicators 13).



1 Canadian businessespendrelatively more onresearch conducted at
universities than do their counterparts across the OECfter taking into
acoount differences in the size of national economie$he higher education
sector inCanada perform8.2 per cent ofotal business sector R&D, compared
to 2.5 per cent in the UK, 2.1 per cent in Australia and 1.1 per cent in the United
StatesWhen measureds a share of GDP, business investment in university
research is: 0.06 percent of GDP in Canada; 0.02 pet&mPin the US and
the UK, and 0.03 perceat GDPin Australia.Canada leadsll majorOECD
economiesneasured by thegercentage dbtal higher education expenditures on
R&D (HERD) that isfinanced by busines8.5 percent of HERIh Canada
compared t®.7 percent in the UR.6 percent in the Ukand4.9 percent in
Australia (Exhibit I, indicators 4). But Canada cannot lay claim agold
medal

- thereareimportant technical issues relating to doenparability of
the data sefs

- Canadian business spending on university researdlatimed over
the past decad8tatistics Canada reports thabhdingof HERD from
the business enterprisector increased slightly ©$ 892 million
current dollars in 2008/2009 or 8 percehthe total share of R&D
spendingn the higher education sect&ut in real dollars, taking
into account inflation,thb u si ness enterprise sectc
droppel 1.3percent taC$ 737 milliory and,

- there is littleevidence to conclude that Canadaperformsother
comparatocountries in derivingconomicandsocialvalue from
businesspending omuniversitybasedesearchlnternationally
comparable indicators technology transfer arambmmercialization
of universityresearclfe.g., patenting, licensing, invention
disclosures, and university stah companieslyand @en though they
are widely acknowledged to be vergrrow and limited when it
comes to measugriJ-B research collaboraticaand its results
suggest that, on balance, Caned#ot marked as a world leader
(Exhibit I, indicators 814).

This reportdescribepublic policy measurdseingtaken by governmesin the US, the
UK and Australia to encoage UB research collaboratiqixhibit 1l at the end of this
Executive Summary provides a table of the main policy directions and meashees).
four mainobservation®n the experience of these counttlegcan help infornfuture
Canadian policy devgbment are:

1 Governments in all three countries are advocates #research collaboration,
but ro national governmers as loud an advocate sthe UK government. The
Lambert Review of BusinebkiversityCollaboration commissioned by the UK
Treasuryandpublished in 2003provided UK businesses, universities and



governments with a roadmap for strengtheninB tollaborationHowever,
during 2010 there emerged in the UK

From this per spectdNowmbert20l@ecHndogyGov er n me

Blueprintmay be seen as a new roadmap fdB dollaboration in the UK one
that ties UB research collaboration more closely than ever before with UK
innovation policy goalsThe lesson forCanadian governmentss that
advocacyof U-B research collaborationis an important role for government.

Governments in athreecountriesely on arange ofgovernmentesearch
funding institutionsandare placingan increasing reliance on thipérty
institutions,to encouragéJ-B reseath collaboration They havealsodesigned
tax incentives to encourageRJcollaboration but do not place great reliance on
that policy instrumenOver the past decadbe AustraliarandUK
governmerghave created organizatiotescentralize the delivergf funding
programdo support theommercialization of resear¢as has the Government
of Ontario through the armiength and noiprofit corporation OCE Inc.). They
havealsoinvestedn many otheprganizationshat helpbetterconnect
universitiesandbusinessedAll three governments are strengthening their
systemdor public reportingon U-B collaborationn research and other areas.
The lesson for Canadian governments that many policy instruments are
availableto better enable andund U-B researd collaboration: the lead
funding institutions can be government departments and research councils
but third party organizations can also be relied uponfunding of business
research designeavith encouraging U-B collaboration in mind canflow
through direct spendingor through the tax system and what governments
decide to masure and report to citizens including in the area of UB
research collaboration performance’ matters to thedevelopment of public
policy and the exercise of national influence orhe world stage

Governments in all three countrjdsut particularly the US federal government,
recognize that processes and structuresdgotiating and managimggellectual
property (IP) in university settings influence the form and extent®f U
resarch collaboratiarThe US is getting its own IP house in order evea as
vigorousand fractiouslebate has emerged on whetheindividual inventor or
the insttution in which he or she worlshould own IP resulting from federally
funded researcfthereis now a case involvintis subpct before the US
Supreme CourtA major study on managing university IP in the public interest
has been conducted by the US National Academy of Sci@dé&) and was
released in September 20TIBe NAS reportidentifiesgood practices foiP
management bsesearch institutionsndcontaingecommendations dmw the
US federal government can playstronger rolén supporting theiuptake The
lesson for Canadian governments is thdP policies and management
processesincluding as they are found in university settings¢an be turned
into a competitive advantage andan drive the creationand diffusion of

new knowledgei including through U-B research collaboration

r
t

0
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1 The US, the UK, and Australia hapermanent nation&rumsthat bring
together university and business leadedthathelpstrengthen the
relationshig between the two sectoithe Business Higher Education Forum in
the US; the Council for Industry and Higher Education in the UK; and the
BusinessHigher Eucation Roundtable in Australia. None of these forums were
initiated by government dunded by governmemd any large exten€Canadano
longerhap er manent |, n alt e véerdimobf universitydandi p e a k
business leaderaforumdid exist ten yearagobut hadaded awaypparently
in a fit of absenmindedness by Canadian university and business |@atiees
lesson for Canadian governments is that the creation and funding of
national university-business foruns should be undertaken by the two
secors themselves.

Thisreportcontains five main recommendations fiow the Canadian federal
government castrengthen its role as advocate, enabler, funder ardchakerfor U-B
research collaboration in Canada.

1. The federal government should aentinue to provide direct funding to
encourage UB research collaboration at least up to current levels
(estimated in this report as beingopver C$ 370 million annually) rather
than enriching the existing ScientificResearch and Experiment
Development (SR&ED) tax crelit specifically to incent businesses to
allocate a higher proportion of thar R&D spending to university
research.

2. The federal government should examine the option of moving lead
responsibility for many existing funding programs for U-B research
collaboration and related commercialization activitiesto a single
organization operating at armslength from government. Such an
organization could pursue tangible and unambiguous objectives that are
grounded on real market circumstances and opportunities. It dagnot
have to b-kedbubunhemesst have business an
participation and support.

3. The federal government shouldeview the role and effectiveness of
intermediary organizations the sit between universities and business
and which are increasingly important conduits for federal funding of
U-B research andrelated commercialization activities.The review
should address at least three questions: (1ljeathere significant gaps in
sectoral or technological coverage or in the type of intermediation
activities and services offered?2) should longer-term financial support
be providedto some ofthese organizationgor some portion oftheir
operational expense®8and (3) ae they sufficiently transparent and
accountable conduits for helping to assemblend flow public research
dollars to U-B research projects?



The federal government should lea@ structured national discussion
involving businesgs universities, and provincial governmenton howto
Improve processes for the negotiation and managemeott intellectual
property (IP) within university settings.

The federal government should issue a clear statement of ibjectives
and expectations forthe future of U-B research collaboration in Canada
that can both inspire and serve as a touchstone foreasuringprogress
However, the federal government shouldesist the temptation totake a
leadership role in establishing or fundinga new forumthat brings
together university and business leadergEven though such forums exist
today in the US, the UK andAustralia, and have existed in Canada in
the past, Canadian university and business leaders themselves must
decide if such a forum is required and whatseful functions it could
serve.
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Exhibit I: Table of Selected UniversBusiness Collaboration Inditors

INDICATOR Degree of
International  Canada us UK  Australia Other Jurisdictions
Comparability

1 World_ Ecor_wmic l_:orum country rankings Switzerland: No. 2
onI:Jnlverglty-busflness (U-B? Rf?‘D et . ) a 13 Finland: No. 3
collaboration. Reference Period: 2010 g Sweden No. 5

Singapore: No. 6

2 WEF ten year average score on U-B R&D 2001-2010 Average
collaboration (1= do not collaborate, 7 = . Score for Top 30
collaborate extensively). Reference Period: High 5.0 5.6 5.1 4.5 countries in 2010:
2001-2010 4.7

3 IMD World Competitiveness Yearbook
Country Ranking on Knowledge Transfer High 8 2 15 18
between business and universities
Reference Period: 2010

4 Share of total HERD funded by the
business sector. Reference Periods: 2008

5 R&D funded by business sector and
performed by higher education sector as
percent of GDP. Reference Periods:
Australia 2008; all others 2007

6 Share of total business sector R&D
funding performed by the Higher Medium 6.2% 1.1% 2.5% 2.1%
Education sector
Reference Periods: Australia 2008-2009; all
others 2007.

7 Share of industry S&T papers written in
collaboration with an academic institution.
Reference Periods: Canada (2005); US
(2008)

8 University commercialization staff per US
$100 million in research expenditures.
Reference Periods: Canada, US and
Australia, 2008; UK 2005

9 Universities: invention disclosures per
US$ 100 million in research expenditures Medium 32.0 40.4 51.6 25.4 EU: 333
in 2004

10 Universities: Patent applications per US$
100 million in research expenditures in Medium 29.7 255 15.1 95 EU: 95
2004

11 Universities: Patent grants per US$ 100
million in research expenditures in 2004

Medium 8.5% 5.7% 4.6% 4.9% OECD: 6.2% (2007)

Medium 0.06% 0.02%  0.02% 0.03%

Medium 55.0% 53.8%

Low 7.9 5.0 19.6 8.6

Medium 4.9 8.8 3.1 8.2 EU: 38

12 Universities: Licenses executed per US$
100 million in research expenditures in Medium 11.3 11.0 36.7 95 EU 83
2004

13 Universities: Start-up companies formed
per US$ 100 million in research Medium 15 1.1 2.8 08 EU 28
expenditures in 2004

14 Universities: Licence Revenues as percent
total university research expenditures in Medium 1.0% 2.9% 1.1% 18% EU 1.2%
2004

15 Number of SMEs collaborating in
innovation with HE sector as percentage OECD: 3.9%
of all firms. Data for Canada and France Finland: 16.3%
covers manufacturing sector only. Low e ” e e Austria:  6.9%
Reference Periods: Canada, '02-'04; UK and France: 6.3%
other EU, 04'-'06; Australia, '06-'07.

16 Number of large firms collaborating in
infn(TIvfation with I-:E sectordas pzrcentage OECD: 21.9%
of all firms. Data for Canada and France ; . o
covers manufacturing sector only. Low 11.9% . 9.4% 10.0% g:zl\?;ndia: ii;ﬁz
Reference Periods: Canada ('02-'04); UK and Austria:  35.8%
other EU ('04'-06); Australia ('06-'07).

Sources andllotes:  See Anne¥ to this report.




Exhibit Il:Summaryof Policy Directionsand Measuredor Encouraging tB Collaboration in Canada, the US, the UK and Australia
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GOVERNMENT AS
ADVOCATE

Canada

U

UK

Australia

Policy Statements,
Strategies, and
Reports

U-B collaboration
identified as goriority in
most federal, provincial
and erritorial
governmentnnovation
strategies (but positione(
under the broader theme
of Apartner
federal S&T strategy).

The federal government
appointed a Expert
Panelto examineederal
support forbusiness and
commercially related
R&D in October 2010It
is scheduledo report
later in 2011 Its public
consultation papeasks:
fi Wat are the main
impediments to
successful business
university @ business
college partnerships?
Does the postsecondary|
education system have
the right capacity,
approabes, and policies
for effectivepartnerships
with business®

State and local
governmenthave taken
lead in UB research
advocacyBut US federal
govenment isramping
up itsadvocacy
activities

The US Office of
Science and Technology
and the US National
Economic Council (both
reporting directly to the
US President) held
public consultatios on
commercialization of
federally funded researc
in 2010

In 2010 heUS Secretary
of Commercéhosted
regional forums (atajor
universities) orthe
commercializatiorof
research.

ThePr esi dent
of Advisors on S&T
provided the US
President with a report
on encouraging B

collaboration in 2008

LambertReport(2003)
was launch vehicle and
roadmap for mobilizing
interest and attention of
governmentshusinesses
and universities.

In 2010, two major
studies directly addresse
emerging challenges in
UK U-B research
collaboration (Hauser
and Dyson reportsY.hey
served as the basis for
the UKGover nme
Blueprint for Technology
(November2010)and
represenarenewal of
the roadmaffirst set out
in the Lambert Report

U-B collaboration
identified as key area of
economic importance to
Australia in 2008 rept
to the Minister for
Innovation, Industry,
Science and Research
(Venturous Australip

U-B research
collaboration identified
as one of the top five
prioritiesin federal
gover n20@nt 6
Powering Ideas
Innovation Agenda.




Exhibit Il (ontinued)
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GOVERNMENT AS
ADVOCATE
(continued)

Canada

us

UK

Australia

Changes to
Government
Organizations and
Mandates

Results of federal expert
panel on federallyunded
research expected in
2011.

Several provinces have
re-organized and
rationalized their
innovation poikcy
departments and
agencies, partly to
position them abetter
advocates of tB
research collaboration
and commercialization o
results.

National Science
Foundation supported th
creation of the
University-Industry
Demonstration
Partnership (2004);

TheUS federal
government has created
anOffice of Innovation
and Entrepeneurship
(2009) and amdvisory
Council on Innovation
(2010)1 althoughboth
have broader mantss
than justencouraging
U-B research
collaboration.

Created the Technology
Strategy Boed (TSB) in
2004 to deliver major
(not all) research funding
programs to industry.
TSB made-an
length from governmeant
organization in 2007.

TSB mandate expanded
in 2010 to include
oversight of the new
Technology and
Innovation Centreand
also somgrograms from
UK Regional
Development Agencies.

Created and funded
Business Industry
Collaboration Council in
2004 butthe organization
closedits doors in 2008
asthe end of governmen
funding for its operations
came into sight.

In 2010 created aew
organization,
Commercialisatio
Australig the centralized
the delivery of research
commercialization
programs.

U-B Advocacy Forums

Canadian Corporate
Higher Education Forum
(C-HEF) establishedy
university and business
leadersn 1983 but
became inactivafter
2000 for reasons that ar¢
not clear (perhaps no
longer perceived as
delivering value to
university and business
leaders).

US Business Higher
Education Forum
(BHEF) established 197
(not government
sponsored)

US Council on
Competitiveness include
business, university and
labour leaders.

UK Council far Industry
and Higher Education
established in 1986 and
its membership includes
representatives from the
UKGover nment
Higher Education
Funding Councils.

The majorUK business
association (CBI)
includes university
relations unit.

Australigd Business
Higher Education
RoundtablgB-HERT)
established in 1990 Not
governmenfunded but
membership includes
public research
organizations (e.gthe
Commonwealth
Scientific and Industrial
Research Organizatn).
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GOVERNMENT AS .

ENABLER Canada us UK Australia
Federal and provincial US federal government Runup to the electionofl 1 Feder al gov
governments provide providedstartup funding Coalition Government 2008Enterprise Connect
considerable financial in the 1980s for several accompanied by major program includegn
support (#hough organizations in import re-think of government A$ 250.7 million
varying in quantity and vulnerable area%(g., support for intermediary investment in
duration) to growing semiconductors and institutions (Dyson and intermediary
number of organizations advanced manufacturing Hauser reports). organizations (six
that function to connect manufacturing centres
business and university Many of these In November 201@he and six innovation
research communities. organizations continue t UK Prime Minister centres).

Support for be important conduits announced £ 200 million|

Intermediary
Organizations that
Connect Universities
and Businesses

MaRS Discovery District
has put Canadan
international map. Many
other successtories
(Precarn, CMC
Microsystems, Canada
Mining Innovation
Council,Innovacorp
PROMPT,andOCE Inc
are a few among many
examples).

Support also provided to
naional and regional
networks foresearch
commercialkzation.

for federal reearch
funding of UB research.
Several (e.g. the
Semiconductor Resrch
Corporation and the
National Center for
Manufacturing Sciences
connect US business
with talent and resource;
not only at US
universities, bualso with
universities around the
world.

There are a number of
world-renownedstate
and localorganizatios
(e.g. the Georgia
Research Allianceral
San Diego CONNECT).

investmeniover five
years)in Technology and
Innovation CentregTIC)
that will A
universities and
businesses, bringing the
t wo t o ¢Peotith e
has been given to
establishing a first centre
in the area of highalue
manufacturing.

The AustraliarRural
Research Development
CorporationgRDCSs),
which receive federal an
state funding but are als
funded by a system of
industry leviesare a
distinctive model for
meetingi d e ma n d
driveno agr
researcmeeds and
connecting university
and other public
researchers to
agricultural produers.
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GOVERNMENT AS

ENABLER (continued) Canada us UK Australia
The National Research TheUSfedearl UK has f#fALar Commonwealth
Council 6s r government spends mor| Roadmapo in Scientific and Industrial

Leveraging
Government Research
Assets

institutesare already
often colocated with, or
adjacent to, universities.

A federal gvernment
report(Naimark 2009
identified opportunities
for co-locating and
otherwise leveraging
other federal research
assets, buto formal
federal government
responser actionplan
has been issued

Re-location(between
2007 and2010)of the
Departmat of Natural
R e s o uMategaks 6
Technology Laboratory
from Ottawato
McMaster Innovation
Park in Hamilton,
Ontariq is anexample of
what can be done (at
cost ofC$ 6 million).

than US$13 billiond 14
percentof all federal
R&D expenditured to
support work aB8
Federally Funded
Research and
Development Centres
(FFRDCs). hese centreg
are often (not alwaysjo-
located oror adjacent to
US university campuses

Sponsoring agencies
contract with nonprofit,
universty-affiliated, or
private industry
organizations to operate
the FFRDCs.Increasing
the effectiveness of the
management structures
for the FFRDCs
including with respect to
encouraging kB
research collaboration,
has been a subject of
continuing attentioioy
theUS federal
government

funding and location of
ibi g scienc
infrastructure. But the
roadmap has been
criticized for failing to
take sufficient account o
creating linkages with
fexternal p

Major UK government
research assets were
privatized during the
1990s, reducing co
location as a policy
instrument to encourage
U-B research
collaboration.

Research Organization
facilities often celocated
with (or adjaent to)
universities.

Spatial distribution of
R&D activity (already
focused in a few major
centres) reduces
opportunities to further
encourage B research
collaboration through co
location of public
research assets with
those of universities and
business.
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GOVERNMENT AS
ENABLER (continued)

Canada

U

UK

Australia

Other Enabling
Measures

Various small scale
programs in placto
facilitate university
researcherémployee
mobility between the
university and business
sectorge.g, the Natural
Sciencesand
Engineering
Collaborative Research
and Training Experience|

progran).

Linkages between

C a n a deatdr skills
councilsand universities
remain weak. The
councilsreceive
substantial federal
funding and focus on the
college sectar

There are aariety of
different organizations
with varying
membershipgand
degrees of government
support) that act to
strengtherprofessional
skills for knowledge
transfer, but no single

national organization

Funding for the US
National fience

F o un d aAdvamncedd
Technology Prograrhas
been increasefihe
program is in part
targeted aencouraging
collaboration in skills
development between
businesses arzlyear
colleges buthe program
is nowexpanding
connectiondetween
employer grops and
othe higher education
institutiong.

T The

UK Gove
Knowledg Transfer
Partnershipgprogram
seeks to strengthen the
two way flow of
knowledge and skills
between the two sectors
through negotiated
partnership agreements
between universities dn
companies. Almost,000
businesses and over 10(
UK universdties are
involvedin the program.
The UK government
invested 82 million in
the program in
2009/2010 alone.

UK government provideq
launch funding for the
UK Institute of
Knowledge Transfer
which seeks to improve
the skills of knowledge
transfer professionals in
university and industry.

Employerled skills
councils remain largely
focused on vocational

educatiorsector.

Various programs in
place (e.gResearchers
in Business Program

Employerled skills
councilsare largely
focused on vocational
sector, but efforts are
being made to strengthe
their linkages wittthe
university sector.
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GOVERNMENT AS
FUNDER

Canada

us

UK

Australia

Research Grant
Processes and
Conditions

The federal government
spends more than GF0
million annually on
programs to encourage
U-B collaborationrand
through multiple bodies
(e.g., theresearch
granting councilsthe
National Research
Council of Canada; and
regional development
agencies)The twomain
federalfunding programs
to encourage LB
research collaboration
are theBusinesd ed
Networks of Centres of
Excellenceprogram; and
the Centres ér
Commercialization &
Researctprogram

There aremany
provincial government
funding programs
designel to encourage
U-B research
collaborationOntario
usesathird-party
organization (OCE Inc.)
to deliver itsprograms.

Scale of federal funding
of R&D for defence,
health and energy dwarf
those of other countries
and much ofhis
spendingpremised on U
B collaboration. Defense
and Energy Advanced
Research Project
Agencies andthe Small
Business Innovation
Research Programare
themost prominent
federal R&D spending
programs and athree
are premised on
encouraging kB
researclcollaboration.

NationalScience
Foundatiorgrant review
process includes B
collaboration as one
criterionfor funding.US
state funding of
university researcls
significant and often
structuredo encourage
U-B collaboration

The UK has provided
over £1 billion over the
pag decadeo
universities for
fiknowledgebased
interactions betweetine
higher education sector
and organisations in the
private, public and
voluntary sectors, and
wider societydo An
estimated 50% of this
amount goes to support
university knowledge
exchangestaff.

The UKTechnology
Strategy Boards the
mainbusiness R&D
funding institution It
also seeks to use this
funding to create an
effectiveiec os y s
for U-B research
collaboration (the TSEs
nowoverseeindghe £ 200
million investment (over
five years) irthe
government 6
Technology and
Innovation Centres (TIC

In 2009 federal
government revised the
Institutional Grants
Scheme (IGS) for
universities to encoage
U-B collaboration.

There arenultiple
research granting
programs often premiseq
on U-B collaboration.
The federal government
funds a system of 48 Co
operative Research
Centres involving
businessesndustry
associations, universities
and government researc
agencies.

In 2010 the éderal
governmentreatedhe
Commercialisation
Australia organizatiorto
deliver all its major
research
commercialization
programs (funded to a
level of A$ 244 million
over the five year@FY
20101 2014)
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GOVERNMENT AS
FUNDER (continued)

Canada

us

UK

Australia

Cluster Policies

At the federal level,
deliveredthrough NRC
andfederal regional
development agencies.
Lack of clarity on impact
of funding.

At the federal level,
deliveredthrough US
Economic Development
Administration Lack of
clarity on impact of
funding.

Will in future be
delivered through aew
system 6 Local
Development
EnterprisesLack of
clarity on impact of
funding

At the federal level,
deliveredthrough various
funding mechanisms andg
institutions Lack of
clarity on impact of
funding.

Other Fiscal Incentives

Formal objectives of the
federal R&D tax credit
do not include
ercouragingU-B
researcttollaboration
(althoughbusiness
expenditures on
university researchre
taken into account in the
creditds de
administratiol. Ontario
and Québec have specif
R&D tax credit programs
to encourage kB
collaboration

Provinces experimenting
with voucher programs
(which subsidize SMEs
in purchase of
commercialization
services fronuniversities
andother providers

One element of federal
R&D tax credit (basic
research credit) designe
to encourage LB
researcltollaboration, ag
are some state
government R&D tax
credits.

Federal government
defense procurement is
massive and
He | {(govérnment
businesshigher
education collaboration)
is a dominant feature
U-B policy lessons for
others unclear given the
different circumstances
in scaleand purposes of
funding.

UK considering
expanding tax based
incentives to prevent
fof fshoring
(broader than just
university created or
owned IP).

Small scale vouar
programs encourage
SME interaction with
universities through
subsidizing their
purchase of
commercialization
services from
universities.

UK government
supporting universitie&
businesses to access
offshore procurement
opportunities.

New R&D tax credit
systemproposedn 2010
(its design will allow
universityowned start
ups to be eligible for the
credit).

AustralianState
Governments
experimenting with
voucher programs for
SMEs. State of
Queensland voucher
program funds university
capacity to implemen
voucher program.
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GOVERNMENT AS
RULE-MAKERS

Canada

us

UK

Australia

Intellectual Property

(IP)

Federal granting council:
areseeking to provide
universities with greater
fi f | e xoinlnaniaging
IP associated with
federally funetd
researchSome observers
view diversity of policies
and management
practices across
Canadian universities an
obstack to UB research
collaboration.

Provincial governments
recognize IP policies anc
management can be
strengthened within
universities (eg.,

Ontario has state2009)
thatit will encourage
adoption of best practice
in IP policy and
management and

fi éencourage the
development of IP
models and approaches
that will maximize the
benefits of research
programs to Ontario 0

Continuing debate ove
future ofthe Bayh-Dole
Act (and merits of
inventor vs. university
ownerslip modelfor IP
generated through
federally funded
research

National Academies
study (2010) focusses ol
improvements to IP
management processes
university settingsind
sets ait a supporting role
for the US federal
government.

Issue of IP practices as
barrier to UB
collaboration first
highlighted in Lambert
Report (2003).

UK Intellectual Property
Office has worked with
business and universitie
to introduceof common
and stadardized IP
management processes
(e.g., Lambert Model
Agreements)

The UK Government hag
launched (2010an
independent revievs
underway orhow the

UK IP system can better
drive growth and
innovation.

Legal challenge (2009)
to curr sityt
owner shiipo
Australiamay spark
federal government
action.

2009 Powering ldeas
innovationagenda
identifies management g
IP processes in universit
settings as challenge
area.
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GOVERNMENT AS
RULE-MAKERS
(continued)

Canada

U

UK

Australia

Other Areas of Rule-
making (continued)

Good track recordn
regulation of research
from U-B collaboration
perspectiveVarious
studies commissioned b
the federal government
to improve research
integrity and ethics.

Foreign inestor
undertakings (under the
Investment Canada Act
are currently not made
public May be a missed
opportunity to broaden
public understanding of
the benefits of foreign
investment.

Federal government
regulation/funding of
stem cell research
remains polittally
contentious. UState
governments have not
waitedon federal policy
development in this areq

US Food and Drug

Ad mi ni s Cntieal
Path Initiative focused in
part on encouraging-8
collaboration in human
therapeutic products

Export controlreform
underwayand may help
remove some export
controtrelated barriers tg
U-B collaboration.

UK policy experience
not addressed in this
reporti remains a
subject for future
research.

Federal government
reviewing regulatory
environment for the
conduct ofclinical trails
T outcome may have
implications for UB
researcltollaboration
environment for
development of new
human therapeutic
products.

University Governance

Largely within the
jurisdiction of provinces.
Has not been major
public policyissueto
date.

Not a majompublic policy
issue to date.

UK governments
supported establishment
ofa AUNi ver s
Leader shiop
andafi C o d Besto
Practiceso

Federal government
introduci-ng
basedodo comp
universities to help
advancets 2009
Powering Ideagolicy
agenda, including 4B
researclcollaboration.
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Government Policies tori€ourage
University-BusinesResearclCollaboration in Canada:
Lessons from the US, the UK and Australia

DETAILEBUMMARY

This report reviews findings from thesearch literature on motivations for, barriers to,

and determinants of universibusiness (kB) research collaboratiott.examines how

UB research coll aboration i s m#édescibesed and
public policy measures foneouraging UB research collaboration in Canada and three
reference countrigsthe US, the UK and Australia. Drawing on the results of this work,

the report provides recommendations on how Canadian governments can strengthen

their role and effectiveness advocates, enablers, funders andmaders for UB

research collaboration.

Motivations and Barriers to U-B Collaboration

Universities and businesses have different motivations for collaborating. In general,
surveys of businesses in CanadaiBe tre UK and Australidind that businesses

collaborate with universities to access talent and facilities found at universitiesid hey

not rank increasing their profitability as their top motivation for collaborating with
universitiesBusinesses oftenrefgor t hat -t elmen ®dIromegpt ati ono of
research is a barrier to collaboration. Howeviken firms engage with universities on
research projects witbnger timeframes (although not indefinite time fram#sy

may serve to help focieemonred productivity enhancing product, process, and

service innovationthat meet customer needs.

Determinants of U-B collaboration

Business determinants for entering into research collaborations with universities have
been thesubject of extensivacademic tsidy. The main findings are:

1 large firms are more likely to collaborate with universities than are small
firms. However, there is good reason for policy makers to focus on encouraging
collaboration between smaller firms and universities. Firm size hasadjgmot
been found to be a robust predictor for innovation. In fact, while large firms do
spend more on R&D than smaller firms, due to their size and greater profits,
they may not be intrinsically more innovative. Indeed, small firms are found be
more innovative per dollar of R&D;

1 U-B collaboration is more likelyto occurin some economic sectors than
others. The extent of LB collaboration within any jurisdiction reflects the
research intensity of different economic sectors. Gnasienal differencem
U-B collaboration may reflect differerem the structure of national economies.
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The policy implication is that rather than seeking to encouraBedsearch
collaboration across all economic sectors, governments should target and focus
their supportvhere there is business interest ematket opportunityHowever,

this should not come at the expense of supporting basic and fundamental
researchn the higher education sector

1 firms tend to collaborate with universities that are nearest to themlhe
pdicy implication is that suizentral governments (e.g., provincial and
municipal governments in Canada) have as great a role to play in encouraging
U-B collaboration as do national governments

1 multinational companiestake the presence of, and access tagh quality
universities into full accountwhen allocating their global R&D investments.
The policyimplication is thaencouragindoreign investment by research
intensive multinational companies requires continuddlic investment in
internationally cenpetitiveandresearch intensiveniversities; and,

1 inthe specific case of tabased incentives for business R&D, little is known
about their impact on the level of businestinding of university research.
However tailoring R&D tax creditso encourge U-B research collabation
involvessome risk thait will incent firms to substitute spending on internal
R&D for external R&D rather than increasing their total investment in R&D
allocatingit between internal and external performers according to nakes
the most business sense

Measuring Canadao6s | n-BG®eseaxh olabomtion Ranki ng o

This report finds that Canada is not significantly lagging other comparator countries in
U-B research collaboration. But neither is Canada a wortttien U-B research
collaboration.

T According to World Economy Forumés annu
Canada has climbed in the rankings of countries with extensBeddearch
collaboration from 18 place in2007 to ¥ place in 2010 (even as themier of
countries included in the survey rose from 131 to 139 over the same period and
even though Canada ranked fhace in 2001). An annual survey of business
opinion in 58 countries and conducted by the Institute for Management
Development (IMD) plaes Canada in"osition in 2010(Indicators 1 through
3 in Exhibit I of the Executive Summalxy

1 When measured as a share of GDP, business investment in university research
is: 0.06 percent of GDP in Canada; 0.02 percent in the US and the UK, and 0.03
percent in Australia. Canada also leads all but four other OECD countries
according to available data on the percentage of higher education expenditures
on R&D (HERD) that is financed by business. The OECD reports that Canadian
businesses financed 8.5 pamtof HERD in 2008 compared to 5.7 percent in the
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US; 4.6 percent in the UK; and 4.9 percent in Austréizhibit I, indicators 4
through6).

The number of universitindustry ceauthored (UIC) science and technology
publications is increasing interi@tally, in part driven by increasing UIC
publication rates in China. According to one group of researchers, Canadian
UIC publications increased almost continuously between 1980 and 2005, rising
from a 15 percent share of total industry written paper880 10 a 55 percent
share in 2005. Canadian UIC S&T publications have reached and possibly
exceeded the rates achieved in the US over recent gledisator 7 in Exhibit |

of the Executive Summalry

Internationally comparable indicators of technologysfer and
commercialization are challengitm construct and are subject to wide
interpretation. Based on 2004 data assembled by two experts, the US leads the
UK and other EU countries by indicators of commercial potential (e.g., patent
applications andagent grants per dollar of research expenditure), while
universities within the UK and other EU countries lead by indicators of
commercial applicatiore(g. licenss executed and university stap

companies formed per dollar of research expenditureuril@rsitiedead all
jurisdictions by licens revenues received as a percentage of total university
research expenditures. Canadian and Australian universities present a mixed
picture relative to other jurisdiction@ndicators 8 through 15 in Exhibiof the
Executive Summaiy

Although also of limited international comparability (and full results from the
first national innovation survey in the US conducted in 2009 are not yet
available) the results from available national innovation surveys prowide n
evidence to assert that Canada is lagging major comparator coumt#es
research collaborationn@icators 15 and 16 in Exhibibf the Executive
Summary.

Summary Observations on he Public Policy Experience inEncouraging U-B
Research Collaboraion in the US, the UK and Australia

The United States

T

l

US date and locafjovernmentsre more vocal advocates for-B research
collaboration than is the US federal governmeiawever, the US federal
government is increasing its advocaole through, fo example, establishing the
National Advisory Council on Innovation and Entrepreneurship and undertaking
public consultations on how to improve the commerciatratif federally funded
research.

The US federal government relies on intermediary orgaairmaas conduits for,
and managers of, considerable federal funding feare$ thats conducted at
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universitiesand sometimeso-funded with business. In a number of cases the US
federal government hasntributed tostartup fundingfor these organizains

Two examples provided in this report are the Semiconductor Research
Corporation and the Critical Path Institute for drug development and research.
The US federal government halsoprovided legislative room (e.g., permissive
competition/antitrust regulation)for establishing intermediaigyrganizations
involving industry consortiums.

1 There are aaumber oflongstandindJS federafundingprograms directly
targeted at encouragingBl collaborationincluding theUS National Science
Foundatio® s  Usity/Indestry Cooperative Research Centres progranitand
National Engirering Research Centres program. Both of these prognams
evolving to embrace a broader range of universitiegjglines and industry
sectors. Howeveg broader perspectiven the US federal government as funder
of U-B research collaboration takes account of the sheer quahfityancial
resources spembr defence, health and, more recently, energy research, and
through a vast labyrinth of funding programs (including the SBu#ines
InnovationResearch program).

1 Many observerbave delivereédin academy award to the US for BeyhDole
Act of 1980 which created a presumption that title to federally funded inventions
will vest in the contractor, including a university, rattigan in the government or
an individual inventorBut avigorous debatbas emergedn whether an inventor
or auniversity ownership model shoutdntinue tgorevail under BayiDole
(there is now a case involving the same subject before the US Suprenie Co
The US isalso devoting attention improvingIP management processes and
structures within universities and the potential role of the USr&djovernment
in this effort.

1 There are cases wharacertainty ovefederal regulation of research (estem
cells) has adversely impactedBJcollaborative researcinother area of
government regulation of reseaiairolvesnational security. National security
concerns permeate all areas of public policy in theabbthe policy area ai-B
collaborations not immuneFor instance, xport control systems have
complicated UB research collaborations in the US and the US federal
government is struggling to find the right balance between national security and a
liberal environment for the conduaf U-B collaborative research.

The United Kingdom

1 Noother OECDnationalgovernment has beeslaud anadvocatdor U-B
researclcollaborationas has been the UK governmerte Lambert Review of
BusinesdJniversityCollaboration, commissioned by the UK Treasunyda
published in 2003provided UKbusinessesiniversitiesand governments with a
clear roadmap for strengtheniblgB collaboration.However, during 2010 there
emergedn the UKa growings ens e t hat A nfsomaehiscan be done.
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perspective, theJK Governme nt 6 s N o v €echinadogy BRi€prinfay be
seenas anew roadmayor U-B collaboration in the UK one thatiesU-B
researcltollaboration more closely than evmforewith UK innovation policy
goals;

1 For over a decadéé UK governmentas beem major funder of UB
collaborationthroughfithird stream fundingg t o uni vkeowlsdge i es f or i
e x ¢ h awitlgegtérnal organizationgncluding UK businesseBetween
200001 and 201411 this fundingamountedo £ 1 billion (at 2003 prices). Over
the nex five yearsalmost onehalf of this support will go to funénowledge
exchangestaff at universities;

1 The UK government is funding a new generation of intermediary organizations to
encouage UB research collaboration to be known as Technology and Itinava
Centres. The UK government willvest over £00 million incentresover the
next four yearand throughJK Technology Strategy Board (TSB). The TSB is
an armdength(from governmentprganization responsible for an increasingly
large proportion foUK government funding for research, development and
deployment&ndin close cooperatiowith the UK Researcouncils).

1 Large investments of time afidancialresources have beemde by UK
government bodies to support the developmemadelIP agrementgo be used
by universities and businedsK governments are also using fiscal incentives to
capture benefits from th@dmmercialization of IP (whether originating or roed
by universities or others).

Australia

1 Australian governments have beerr@asingly strong advocates for greateB U
collaboration since the 1980s. They have instituted formal and annual reporting
systems on B collaboration and, in publishing the results, are including
international benchmark$he Australian federal governntdras made
strengthaing U-B collaboration one of itep five priorities within i 2009
national innovation strategiowering ldeas

1 Australian governmentareemploying a range of research funding institutions
and instruments to encourageBL.tollaboation. Beyond conditions attached to
research grants, the swalian federal government hasvestedA$ 250.7
million (over five years starting in 2008) in a new tranche of intermediary
organizations (six manufacturing centres and six innovation cemtrtestuced
a Joint Research Engagement Program (whidhmkle block grants for
uni versity research from a universityos
funding from public sources); and created a neyanization,
Commercialisation Australia, ttelivermajorgovernment programs for the
commercialization of researctufded at a level of $244 million over the five
years FY 2010 2014, with ongoing funding &&$ 82 million a year thereafter
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1 The Australian federal government is an active-miéker for improving the
environment for LB collaboration. It2009Powering Ideasnnovationagenda
highlightsthatgreater clarity and certainity the management aftellectual
property in university settingghould be given attentiqarecent Austraan
courtdecision involving lie issue of university/inventorwnership of IRmay
promptfurthergovernment attention taniversity IP policies and procesges

1 The Australian federal government is now negotiatimgeyear agreements
with universities tatwill showh ow each uni versityoés miss
the Governmet 6 s goal s f oTherhoda)dgeemers, ssueddy i o n .
the federal government in October 2010, asks universitiemke comments
or commitments orheir plans and priorities focontributing to innovation
and economic growth, including hatwey propos¢o use Commonwealth
funding to:collaborate or partner with industrgortribute to knowledge
transfer; or improve commerciaéiion outcomes.

Theuniversity and business sectarghe US, the UK and Australlzaveestablishean
their own initiativeforums that bringheir leadersogether tcadvance their respective
interests. In particular:

1 the US Business Higher Education Forum is comprised of Fortune 500 CEOs,
university pesidents and foundation representatives. The US Council of
Competitiveness, with a broader mandate than just univdrgjher education
relationships, includes CEOs and university presidents but also includes labour
leaders. US governments do not direétigd these forums, but they do listen to
them

1 theCouncil for Industy and Higher Education (CIHE) wastablished in 1986y
UK business and university leadersdis modeled on the US Business Higher
Education Forumit receives no significanuhdingfrom the UK Governmentn
additont he UKOG6s main business organizati on,
Industry (CBI) has created within its own organization an {G®mpany
Academi ¢ Rel at i ons briagsdogether@ WideAsdRgepf t hat i
businessgovernment and other organisations in order to exchange ideas, network
and provide a forum for regular dialogye

1 the Australian federal government created and funded a Business Industry Higher
Education Collaboration Council in 2005 but the councilexbiss doors in 2008
as the end of government funding came into sightontrast, an organization
created in 1990 by Australian business and university leaders to strengthen the
relationship between the two sectors (the Bushitgher Education Round
Table (B-HERT)) continues to thrive. Its membership comprises Australian
universities, corporations, professional associations, but also major public
research organizations, including the Commonwealth Scientific and Ind¢lustria
Research Organization (CSIR@)nd
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1 In Canadathe Canadian Corporaté¢igher Education Forum (BIEF) was
establishedn 1983to bring the leadership of major Canadian businesses into
contact with universit leadership. €HEF began to fadeway by 2000, possibly
because ofienerational lsange in university and business leadership or perhaps
because it failed to deliver value toit@mbersin any case, toda@anada has
no permanent, -haveélomadssanidatiipemkor f or
together university and business leadersremgthen the relationship between
the two sectors.

Whatlessons shoul@anadian governmentsawfrom the experience of otheasd their
own policy experiencan order tostrengthen theiownrole and effectiveness as
advocatesenalers fundersandrule-makers for UB research collaboration?

Canadian Governments as Advocates for B Collaboration

Canadian governmeritsive been strong advocates eBUesearcltollaboration since
the early 1980s. They have positioneddollaboratioras a prominent obgtive
within their innovation policytrategiesind statementsevised the mandates sfme
of theirresearch funding institutioris include encouraging-B collaboration
established varioysublic recognitiorprizes and awards for-B collaborationand are
starting to measure and reportldsB collaborationFor example

T UB coll aboration is a policy priority w
and Technology strategy and in most provincial and territoniaignment
innovation strategieShefed e r a | government 6s Sci ence,
Innovation Council is starting to measure and repgety two years onB
collaboratonEncour agi ng Apartnershipso i s now

activity within all three federal research granting councilstaadNatonal
Research Council of Canada,;

T a number of provincial governments have
changes that, from a-B advocacy perspective, symbolize the importance they
place on UB collaboration as one component of their innovattaateyies.
Examples include: British Col umbiads ne
(2010); Al bertads cr é&dechnaogyFotdre t he Al ber
organization (2009) ; Newf oundl and and L
Development Corporation (200D nt ar i o06s cr 4eagthamnet of t he
for-profit OCEInccand Qu®becds merging of 1ts exi
organizations into a single organization known as the Fonds Recherche Québec
(Québec Research Fund) in 2010; and,

1 local governmets who invest in or otherwise support university research parks
and associated business incubator facilities have become strong advocates of
U-B collaboraibn both as a part of their local economic development strategies
andascity branding strategies.
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There are ateastthreeareas where Canadian governments can strengthen their role as
advocats of U-B research collaboration.

1 What governments decide to measure and report to citizens matters to the
development of public policy and the exercise of matiinfluence on the world
stage. Government agencies in Australia, the UK and the US are increasing their
effort to better understand and report o dollaboration. Canada has been a
follower rather than a leader in this area.

1 Senior levels of governmein Canada shoulidcludemunicipal governments
more deeply and more oft@mthe design and implementatiohmeasures to
encouragéJ-B collaboration Municipal governments agd the front line of local
economic development activity and hold greatlutealized potential to be
stronger partners in4B advocacyby governmentdn the USiit is state and local
governments who are leading advocates #d@ tbllaboration. There are,
however, Canadian models to be drawn upon, including the MaRS Discovery
District in Toronto and thAlberta Centre for Advanced Microsystems and
Nanotechnology Products (ACAMRhoseboard of directors is chaired by the
CEO of TEC Edmontofa notfor-profit joint venture between the University of
Alberta and the City of EdmonténsconBmic Development Corporation).

1 Informal interactions in Canada between business and universitiasliaedy
important as formal interactions. Therefore, harnessing the interest and the
influence of individual Canadian business and universitydess and university
faculty and researchers, will be criticaladvocacy efforts for LB research
collaborationBut this report doesotfind that, as part of this effort, government
shouldtakethelead in helping establishreew organization or foruriat brings
university and business leadéogether.

Main Recommendation

The federal government should issue a clear statement of its objectives and
expectations for the future of UB research collaboration in Canada that can both
inspire and serve as touchstone for measuring progress (the Government of
Québec is already moving in this advocacy direction through setting out, within its
2010 innovation policy statement, its target for B research collaboration in
Québec). However, the federal governnm should resist the temptation to take a
leadership role in establishing or funding a new forum that brings together

university and business leaders. Even though such forums exist today in the US, the
UK and Australia, and have existed in Canada in the pst, Canadian university and
business leaders themselves must decide if such a forum is required and what useful
functions it could serve.
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Canadian Governments as Enablers of 4B Collaboration

Canadian governmengseenablers of LB collaboratiorthrough providingfinancial
and other forms dfupport forthe establishment and operation of a large number of
intermediaryorganizations that dtetween universities and businesgesamples of
such organizations includhe MaRSorganizatiorin Toronto; CMC Microsystems in
Kingston;the Composites Innovation Centre in Winnipeg, the Centre for Drug
Research and Development in Vancouver, Innovacdgo(@rnment of Nova Scotia
Crown Corporation)and the PROMPandCRIAQ organizatios basedh Québec.
These oganizationsand similar organizations found in the US, the UK, Australil
many other developed economiesip:

1 businesses search for, screen, and absorb knowledge and ideas from universities

and access talent and research infrastructure at utiegirsctivities that are
often costly and time consuming for all businessesvaagoften béeyond the
financial reach and other capacities of braad medium sized businesses;

1 connect universiteand individual academics wilourcef business
knowledge and markeend open up opportunities for them to test out their
ideas and apply theknowledge;

1 provide a negotiating forum and act as facilitator to reconcile the different
motivations ad interests of the two sectdlsoughhelpgng establistsocial
trust, connectedrss, and confidence betweandividuals and disparate groups
from bah sectorsand,

9 are increasingly important conduits governments to fund researatgluding
U-B collaborative research.

This report finds thaCanadian interediary organizations are today characterized by:

1 strong national and regional coverage (¢xre ardour regional networks for
the commercialization of resear@hnational associatipand many subegional
commercialization networks

1 considerablesectoral coverage (both technologies and economic sectors)
although further research is required to see what gaps remain;

1 goodrepresentation frorthe university and business sectorstheir boards of
directors

1 are increasingly connectedth one anothrrather than operating isolation
(e.g. MaRSs now linked with tle Centre for Drug Research in British
Columbig PROMPTIn Québec and CMC Microsystems have a gastnip
agreement; and ISTPCanada@&onnected to multiple other intermediary
organizatioms as it forges internationdtB partnerships and linkages); and,
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i are not regarded by universities or the federal research granting councils as
competitors for scare public resources. In Canada, the federal research councils
increasingly use these orgaations to flow some of their research fundiag
universities (e.g. the tdouncil Businested Networks of Centres of
Excellence program and the Centres of Excellence for Commercialization and
Research program).

This report alsdinds that Canadian gou@nents can be stronger enablers 8 U
collaboration in the future through:

1 encouraging intermediary organizations to intengisir efforts to look beyond
regionaland national boundari@s the exercise of their function&s of yet, no
Canadian intenediary organization can claim to have achieved the reach of the
US Semiconductor Research CorporatahlS intermediargntity thathas
formal research funding connections with over 130 uniessand technology
institutesin the US and abroad; and,

1 stepping back to take a systemide perspective on theverage (sectoral and
technological)role and effectivenessf intermediary organizations.

Main Recommendation

The federal government shouldeview the role and effectiveness of intermediary
organizations the sit between universities and business and which are increasingly
important conduits for federal funding of U-B research andrelated
commercialization activities. The review should address at least three questions:
(1) are there significant gapsin sectoral or technological coverage or in the type of
intermediation activities and services offered?; (2)reould longer-term financial
support be providedto some of these organizationfor some portion oftheir
operational expense® and (3) ae they sfficiently transparent and accountable
conduits for helping to assemble and flow public research dollars 13-B research
projects?

Canadian Governments as Funders of 4B Collaboration

This report estimates thdte federal government is spending ast€$ 370 million
annuallyon programshat have encouragirdrB collaboratiorasa majorobjective
The report also finds that Canadian governments are:

i attachingndustry participation conditior{@nplicitly or explicitly) to research
funding for univesities, funding large sca&T infrastructure and projects
premised on kB collaborationand using defence procurement to incetiz U
collaboration. Provincial governments are experimenting with new funding
mechanisms to supportB collaboration includig, for example, the

i ntroduction of various forms, of Avouch
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typically of low cost to taxpayersubsidize the purchase of various
Acommerciali zationo services, i ncluding
smalland mediunsized enterprises);

1 incorporatirg business perspectivesnmaking someesearch grant awarts
universitieqe.g.,the federal government has creatéttigate Sector Advisory
Board with respect tawards made throughree £deral research council grant
programs)and

1 continuing to fund suclobally renownegbrograms as thimdustrial Research
and Assistance Program (IRAR)N by the National Research Council of Canada.
For over sixty yeardRAP has provideda range of technical and business
orientedadvisory services, as welk financial support famallerbusinesse®
develop, adopt or adapt technologycouraging B research collaboration is
not a stated objective or primary goal of IRAP, although in design and
administration it does have theffect. h 20®, the Federal Budget allocated
additional funds to the NRCorsmalaad | ow it t
mediumsized businesses

There isno evidenceo suggesthat this funding is going to waste. Burt the other
hand, and as inle¢r areas of government support for R&D, it is extraordinarily
difficult to attributeoutputs oloutcomes (as measured by @nyenindicator or group
of indicators) to any specific government policy measure or prodgtamever this
should not stogovermment from strengtheningxisting funding measuresd
processed~or example:

1 the Canadian federalgovernména s pl aced an emphasis on
sector inputo at the initial resource a
programs. Greater atttion mightnow be paid to increasing private sector
involvement during the actual research process;itself

1 Canadiamprovincialgovernmentsre beginning to embraes open and
international vision for the fute of Canadian voucher progransthis praggram
area,Canadiargovernments have the opportunity to position Canada as
international leader for global openness in knowledge creation and exchange.
Today only three out dhe25 voucher schemes the European Uniohave a
limited degree of interrieonal reach and openne&y designng voucher
programghathave regional, national and international reach and openness
Canadian governments cancouragesmaller companiet® look beyond local
borders for knowledge and business opportunities. Makighers available to
foreign companies could bring them (and foreign investors) to look more closely
at opportunities to work with Canadian universities;

T for decades Canadian governments have b
procurement to achieve amerexpandingnumber of social and economic
objectivesin 2010 the federal governmentroduced a new defence
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procurement incentive to encourage the formation of univeragyness
consortiums to conduct defence related rese@tghspecificinitiative follows

in the path being taken by other governments around the world. iBib#mnd
defence procuremeptograms irothercountries arelso incorporating
requirements for suppliers to collaborate with institutions of higher education.
Governments, businessasd universitiegn other countriebave taken note of
this developmentCanadian governmenstiouldconsidemwhatusefulsupport

they caroffer to Canadian universities and businassupport theijoint
involvement inoverseas procurement opportunitiasd,

1 there are an increasing number of programs and initiatives for encouraging the
commercialization of research at federal and provincial levels of government
and delivered through longlist of governmental organizations. The time may
have come foat the least the federal government to consider institutional
options for the more effective coordination and delivery of these programs.
There are manglifferent models tde drawron. For instancesince 2004he
Government of Ontario has used an akengith organization (OCE Inc.) to
manage the delivery of its major funding programs to encourgg§eddearch
collaboration and commercialization of the results. Th€6 s Tec hnol ogy
Strategy Board (TSB) snothemodelof an organization at arsiength from
government that delivedirectgovernment support for busind2&D and, at
the same time, is mandated to encouradgrdsearch collaboratiohe
Australian federal government has created Commercialisation Australia to
centralize the delivery of many i$ research commercialization programs (it is
not aHd efmagrtrh or gani zation but does exer
in its decisioAamaking process and is guided by a tripartite board (comprised on
business, university and labour representatives).

Main Recommendation

The federal government should examine the option of moving lead responsibility

for many existing funding programs for U-B research collaboration and related
commercialization activities to a single organization operating at armtength from

government. Such an organization could pursue tangible and unambiguous

objectives that are grounded on real market circumstances and opportunities. It

does not havel eed0 bbeu ti bruussitn ehsasve busi ness an
participation and support.

1 Canadian governments have long used the tax system to support business R&D
through various tax deductions and tax credits for eligible research and
development expendituréBoday the federdbcientific and Experimental
Development Research and Deyetent (SR&ED) tax credis the main policy
instrument employed to stimulate business investment in.H&B report
examines whiber, drictly from the viewpoint of seeking to encouragd3U
research collaboratiothefederal governmerghouldenrich theSR&ED tax
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credit program to stimulate business investment in university research or
continue to place reliance on direct program spendimg.report finds that:

- the SR&ED tax credit has never been portrayed by the federal
government as having encouragld-B research collaboration as its
primary objective. However, in both design and administration the
federal SR&ED tax creddlreadytakes intcaccounthat businesses
allocate some of their research investments to university performers
However little is known about the impact of the existing SR&ED tax
credit on U-B research collaboratiomhe Canada Revenue Agency and
the Department of Finance do not rele@asenepublic information on
SR&ED tax credits earned or claimed for research expenditureseidcu
through thirdparty researchnd contract research

- redesigninghe SR&ED tax credit specifically to encouragdU
research collaboration carries some risk of decreasing the level of
business investment their internal R&D activitiesOne academistudy
in the US finds that, on average, the sample of feomsidered shifted
away from inhouse R&D when faced with lower relative prices of
external contract resear(brought about by statevel R&D tax credit
design) Relying on results from a singtéudyis generally not a sound
basis upon which to makecatical public policy decisionNonetheless,
the finding does underline that the law of unintended consequences may
apply when seeking to use general R&D tax credits for specific purposes,
in thiscase encouggng U-B research collaboration; and

- choosingoetween using the tax systamddirect program spending to
encourage tB collaboratiorinvolves the same fundamental
considerations as making the same policy instrument cimootber
areasandfor other purposesf public policy Canadian economists
Richard Lipsey and Kenneth Carlaw have suggestedhbthaicentives
may bemost effective as framework policies that provide general
support for specific activities across the entire economy ahddhzot
discriminate between firms, industries or technolodda®ct program
spending may bemost effective where market failures are large and
concentrated in localized situations.

Main Recommendation

The federal government should continue to provid direct funding to encourage UB
research collaboration at least up to current levels (estimated in this report as being
over C$ 370 million annually) rather than enriching the existing Scientific Research
and Experiment Development (SR&ED) tax credit speifically to incent businesses
to allocate a higher proportion of their R&D spending to university research.
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Canadian Governments asffective Rule-makers for U-B Collaboration

There aren number ofireas of rulenaking that influence the environment té-B
collaboratiorandin whichCanadian governmengenerallyhave a good track reh
But this report also finds:

1T t he f eder a NatujabSciencen ane Engireering Research Council
revised its intellectual property (IP) policy2009 in parto provide universities
with greatefiflexibility ©on how they treat IP generatedrhN S E R @6earch
grant awardsDiversity and flexibilityin university IP arrangemerdse seen by
some as desirable, bothersview them asmpedimensto U-B research
collaboration. The US, the UK and Australia are all seeking to bring greater
certainty and consistency in their IP processes within university settings and
with varying degrees of success;

1 the Canadian federal government should commission researchpmiehgal
benefits and costs of using the Canadian tax syst@mcourage the
exploitation of IP generated in Canada (including through Canadian
universities) The Government of Ontario has such tax provisions in place
although its impact has not yet bemubject to close scrutinwithout
prejudging the possible resutisuch researglax policy measure®
encourage the exploitation of IP in Canatauld be judged against their
contribution (or otherwise) to building an internationallgoprade ath
investment system;

1 increasing the transparency of theefign investment review proceisdikely
desirable for manpublic policyreasonsOne reason is thateatertransparency
will help ensurehatthe benefit®f an operforeign investment regime,
includingencouraging kB collaborationwill receive a higher pfite than is
currently the case; and,

1 Canadian governments shoalohtinue to strengthexisting systems for the
regulation of researdh the face of amncertain scientific and techngiecal
future.How governments choose to regulate research in many areas, including
nanotechnologgnd synthetic biologymay be expected to impadtB
collaborationGovernment rulenaking in this area should be characterized by
foresight, rather than saaly to patch up problems after the technological horse
has left the laboratory.

Main Recommendation

The federal government shouldead a structured national discussion involving
businesses, universities, and provincial governments on how to improve prgses
for the negotiation and management of intellectual property (IP) within university
settings.



Government Plicies to Eacourage
University-BusinesResearclCollaboration in Canada:
Lessons from the US, the UK and Australia

1.0 Introduction

Therearemany reasonghy governmentareinterested irencouraginginiversity
business (LB) researcltollaboration. They see it as one wayextractgreater
economic angocial valudrom largeand continuingpublic investmentsn education
andresearchbring the results of university based research more quickly to the
marketplaceand their citizenghan might therwise be the case; and opemamw
opportunitiedor universitiedo equipstudentwith the skillsand knowledgeequired
to live and workin the twentyfirst centuy. Theybelieveit to beonemeansalthough
perhaps indirectp strengthetthe productivity of theibusinessand social sectoend,
throughthatchannelgenerate highdiving standards for all.

Governments aralsoencouragindJ-B collaboratiorto strengthen the position of their

countries and businesses in iernationakeconomy. Within that economynamber

of traditional bases for international competitive advantage, including labour costs and

tax regimesremainimportant butareof diminishing value Oneexception is

knowledge(another exception isatural resource endowment€powledgehas always
beenanimportant source aflompetitiveadvantage buts relative valuds increasing

Of course, this observationnstnew.In 1997theUK 6 s Nat i on al Committee
into Higher Education (Dearingpid

Aln a gl obal economy, the manufacturers o
locate or relocate their operations wherever in the world gives them greatest
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competiive advantage. Competitive pressures are reinforced by the swift pace of
innovation and the immediate availability of information through communications
technology. When capital, manufacturing processes and service bases can be
transferred internationallyhe only stable source of competitive advantage (other

than natur al resources) i s a nationds peo
people in an advanced society to compete with the best in the avorl ]
1997 C1-1.2).

More recentlyStanley Metcalfe,Professor Emerituat the University of Manchester, has
thoughtfullyexpounded upon the notion that countries should not only build knowledge
advantages but differentiate them:

Al't i s commonplace to say thatwutahe modern
moment 6s reflection points to the vacuity
knowledge based and could not be otherwise. The question is rather how is one

kind of knowledge based economy to be dis
2010: 9

Govenments are asking themselves shene questiohEncouragingJ-B
collaboration igot the only or even the most importaay for governmentso
differentiateand distinguishiheir knowledge economidom those of otherdButit

is an importanteason fomwhy encouraging kB collaboratiorhas attractetheir
attention anc considerable quantity of theolitical, financial and otheresources.

The report is presented in sesactions. The first sectiamonsiders how-B
collaboration may be definett reviews findings from the research literature on
motivatiors for, barriers toand determinants &f-B collaboration. It considers how-B
collaboration is measured in Canada and other jurisdicfidres secondectionsets out
adescriptive framework foorganizinginformation onpolicy measures toneourage
U-B collaboration Thethird section examines Canadian public policies for
encouraging kB collaboration in the past and through to tod&yis is followedby
three sections that reviethe policy development histories antlrrentpolicies for
encouraging kB collaborationn each of three countriethe US, the UK and
Australia. These three countries dreated as theeference countries because they
share with Canada a common western universitydger as well as a common economic
system® The concludingsectiondiscussegpotentiallessondor Canada

The same question was populThkeWordisBa(2005§amci gh Th o ma
Ri c har d ThielWordiis $@ik§26805).

% Of caurse, future research could include a larger group of countries that also share this heritage.

In 2009 a US/UK study group of scholars reported to then UK Prime Minister Gordon Brown

that: AThe excellence of the UKestainldrgep®8tos yst ems ¢
shared values, particularly those linkedto strofigly | d noti ons of academic fr
four HE system$ the UK (and CommonwealthAustralia, New Zealand, Canada), US, French,

and Germaii treat it as a bedrock principledfe academy. 60 ( UK/ US Study Gr
Future research should also pay attention to developments in other national jurisdictions. Richard



2.0 University-Business Collaboration
Definition, Motivations, Determinants and Measurement

2.1 Definition

Many different classification systerhave been advanced to descthetypes of
Interactions between universities and businesses in research and oth&eakezen
and Walsh (200/point out that suchlassification schemeshouldnotovershadow the
relational asect of universitybusines linksthe importance of informals well as
formal interactions, and the tweay flow of knowledgéoetween the two sectors

In this report UB collaboration is defineds the relationships establishextween the

two sectordgo advance their differeimterestsaandobjectives. Research relationships

are the main focus of attention because they have attracted the greatest attention of
governmentsJ-B collaborationn research and other areas often take on the
characteristics ai negotiatiorto achieveselfinterested ends, although theseften a
public interest at stake. The public interest varies according to the specific context at
hand but, in general, it often reflects tloeecfunction of universities as producers of
public goods: education ¢amly, but also the creation of knowledge through reséarch

2.2 Motivations for U-B Collaboration

Coshet. al. (2006Jind thatU-B research collaborationstine US and the Uldre a
quantitativelysmall part othe overall pattern dnowledge flowsdr innovation

Based on survey data, thisalso the case acrostherOECD jurisdictions. Fms
collaborae more with suppliers and customers on R&D than with other organizations,
including universitiesSt at i sti ¢cs Canadads 2@torinig sur vey of
establishmentiund that 81 percembllaborated in innovation with suppliers, 78 percent
with customers, and 31 percent withiversities Figure 1 (next pageresentshe
relevantnationalinnovation survey findings from Australiihese survefindingsdo

not devalue B collaborationThey do suggest that the quality and purpose & U
collaboration matters more than the absolute number®tbllaboations. Theyraw
attention to the importancé enderstanding motivations fal-B collaboraion.

Levin, President of Yale University, has pointed out that countries with different economic and
social structuregarticularly China, have rapidly changing and expanding higtacation
systems (Levin, 2010).

* Knowledge is generally regarded by economists as a public good (although with some caveats)

because it is difficult to exclude individuals from consumingwdedge and the consumption of

knowledge by an individual does not reduce its availability for consumption by others. Stiglitz

(1999) suggests that governments have adopted two strategies to increase the supply of

knowledge as a public good: increasingdiegree of appropriability of the returns to knowledge

by issuing patents and copyright protection; and direct government support, including for basic
research. From this reportoés persf@gective, the rc
collaboration ofterinvolves the development of public policies in both these areas.



Figure 1
Innovation-active Bisinessesollaborating in Australia 200®7
Percentage of all innovatiosactive firms

Clients, customers or buyers | a2.

Other parts of related company |3 2

Suppliers of equipment, materials, components or software |3047

Competitors and other businesses from same industry |26.3

Consultants 174

Government agencies excluding research agencies .4

Government research agencies 7.2

Private non-profit

0

Universities or other higher
education institutions

1.6

0.0 50 100 150 200 250 300 350 40.0 450

Percentage of Innovation-Active Businesses

Source AustraliaDepartment of Innovation, Science and Research (2010).

Note  The Australian survegata is not directly compalle withinnovation sirvey data
available from other jurisdictiordue to differences in: survey coverageg(,all
businesses in Australia but only manufacturing sector establishments in Canada); survey
reference periods(g.,20062007 in Australia ath 20022004 in Canada); and the
survey guestions themselves.

Business Motivations

Survey resultdrom the UK and Canadan what motivates businesses to collaborate
with universitiesn research and other areassummarizean the next pagen

Table Ifor the UKand Table 2or CanadaThe2008UK surveyrefersto motivaions
byiiext er nal 0 r g afRipexcant dthe 36&urvey responhdestvarg h

from the private sectdwith the remaining respondents befrgm the public sector

and thecharitable and voluntary sector). TR@10Canadiarsurvey commissioned by

The Board of Trade of Metropolitan Moédit, covers 204 companies in the province of
Québec with 10 or more employees and greater than C$ 5 million in annual revenues.
TheQuébec swey provides separate resuits companieshathave collaboratedith
universitiesn Québemver the past three years and those that have not.



Tablel
Motivations for Engaging withUKHighe Education Institutiong% of espondents
reporting motivation as keing of High or Mediumrhportance)

Percentage of Percentage of

Rank Motivation Respondents Rank Motivation Respondents
1 Obtain access to HEI facilities 45% 8 Improve product quality/reliability 19%
2 Enhance workforce skills training 35% 9 Increase number of clients/beneficiaries 18%
3 Enhance technology capability 28% 10 Enhanced branding of the organization 16%
4 Develop new products/diversify activity 26% 11 Improve marketing/market information 16%
5 Part of graduate recruitment strategy 23% 12 Improve profitability 15%
6 Enhance technology capacity 22% 13 Improve sales 15%
7 Enhance management skills/knowledge 22% 14 Improve customer service 14%

Source fEvaluation of theffectiveness and rolef HEFCE/OSI thirdstream funding 0
Report tothe Higher Education Funding Council for England frieablic and
Corporate Economic Consultants (PACE®GY éhe Cene forBusiness Research,
Universityof CambridggHMG, 2009a 201).

Notes: The surveyasks Wiiich of the following have been the motivations and objectives of
your organisation when interacting with tharticular HEI®

Table2

Business Motivations foCollaboratingwith Universities August2010 Québec.
Companies that Companies that

have have not
collaborated collaborated with

with a university a2 university in the
in the last three last three years

Motivation yoars (n=104); (n=90).

Access to qualfied waorkers / top-notch talent 74% 47%

Contribubon to the company’s development and

gronth §2% 3B%

Access 10 advanced experuse 45% %

ACCess 10 1ax creaits offered by the

Quebec and Canadian governments / Lax

incentives 36% 3%

Raisa the company's profie 30% 1%

Access 10 a stimulating research ermironment 19% 10%

ACCess 10 culting-edge equipment 8% 4%

Other 3% 4%

Clon't knoy { Not sure 504 2%

Source The Board offradeof Metropolitan Montéal and Léger Marketing, 2010.

Note The survey asksi What moti vates you or would motivat
with a university?o



TheseUK and Canadian survey resudit® broadly consistent with other surveys
businessn other national jurisdictionsBusinesseplace access to highly qualified
people thedevelopment of their future labour force through the education of students
and access to university researchers and facilaiest near the top of their motivations
for collaborationPerhaps obviouslyusinesses look to universities for acdess
knowledge and talent to strengthtaair competitiveness.

Businesssgenerallydo notlist increasingheir profitability astheirtop motivation for
collaborating with universities in the UK survelycomparable surveys carried out in
other jurisdictionsForinstance a2010surveyof 300 businesses in Austraiponsored
by the Australian Industry Group (AGroup foundthatgenerating immediate
ficommercial returrsis a less important motivator for businesses to collaborate with
universities than other factofBut the A Groupd Blational Innovation Review
Steering Groujnterprds thisfinding asan indication that tB collaboration idalling
short of meetingicommerciabusinesgxpectation&

fiThe Innovation Survey results reveal that 28%rms have been involved in
collaborative projects with eatnal research providessich as universities and
CSIRO. This numhes higher than reported by tBepartment of Innovation,
Industry, Science and Reseavahich ag#n suggests that self selecting
respondents to this survey are more likely to collate. Those participating cite
the solution of technical problems and the creation of future ogtongw
products or servicesthe key outcomes. Importantlyollaborative projects
were viewed a less successful from the persfive of generating commercial
returns and achievingpst savingsln other words, there is a low level of active
collaboration in Australiat presentand those businesssearch collaboriains
that are being pursued ao® the wiole, falling short of meeting commercial
business expectatior(®ustralianindustry Group, 2010: 12).

This raises questiordiscussed in greater detail in a moménhcreasing profitability

(at least in the short run) is not a strong motivator for businesses to collaborate with

universites, then why do other surveygggest hat busi nesses percei v
orientation of wuniversity researcho as a s

® One limitation of surveys on motivations is that any number of finer and finer graduations of

motivations may be inquired into and which solicit ever greater differentiation in responses. |

effect, the more we ask the less we may know. Another limitation is the questions not asked in

any given survey. In the two surveys of business cited here, the Canadian survey asks about
fAccess to tax credits offerdd Wy ttakke i Quu®mMmd d varsc
possible motivation but the UK survey does not ask about access to government support

programs.

® The Australian Industry Group is an Australian industry association created through the

merger in 1998 of the Australian Metals deas Association and the Australian Chamber of
Manufacturers. The Ai Groupbs National l nnovat.i
report on the survey resultdew Thinking, New Directiongvas developed by representatives

from the Ai Group, butalsohyepr esent ati ves from the Universi:t
Business and the State Government of Queensland.



Academics

The motivations of individual academicscollaboratevith busineshave been

examined throughurveysand empirical resealn studiesin 20082009, the Cambridge

Centre for Business Reseaf€@BR) carried out a survey of UKcademicsctive in

research or teachidglhe academicwere asked to score a range of motives on a scale

from 1 to 5 (where 5 is very important and Lmmportant. The highest ranked
motivations for collaborating with fAextern

1 gaining insights in tharea othea ¢ a d erasearch $4.0);
1 keeping up to date with research in external organisations gB8db);
1 testing the practicapplication of research (3.5).

The CBRsurvey foundhatthe motivations that had the lowest rank were concerned
with financial or commercial gain such as: personal income (2.2)usmiitkss
opportunities (2.3). (Abreu et. a22009: 35)

D 6 E andRerkmanr(2010) in a regression analysismafsults froma 2004survey of
UK academic#n the physical and engineeriagiencesalso fnd thatmost academics
engage with industry to further the@search rather thao tommeralize their
knowledge But other researclbased orsurveydatafrom otherjurisdictions,suggests
thatreputational andhonetarybenefitsmaynot be inconsequential for longer term
cooperation with firmgAudretsch, Bonte and Krah&010).

Universities

Theinstitutionalmotivations of universitie® collaborate with businesseevenmore
diffuseand less easy tuantifythanthose ofindividual academicsl'here are amall
number of surveys arsludiege.g., HMG, 2009abhatexplorethe relationship
betweeruniversityengagement with busineasdsuchlong termand broadly defined
institutionalgoalsas:diversifying funding sourcegxpandingknowledge exchange
activity; contributing to social and economic development; developing world class
capabiities and reputatiorgndembedding knowledge exchange as a core activity

A more extensivetream of researaxplores theharacteristicef whathas come to be
calledthei e nt r e pr e n e useeGial HaskinsiandiRobestson290§ for(a
literature review. But,aspointed ouby D 6 dfe and Perkmann (201@)is research
often turns t of ceuxnadrentsueb umistedsitie@iemine r o
motivations of individual academic®s entrepreneurial universities are portrayed

" The survey sample of 22,170 represents a response rate of over 17 percent from 125,900
individual academics in all disciplines in virtually Bligher Education Institutions in the UK.

The sample encompassed all grades of staff: Professors (19 percent); Readers, Senior Lecturers,
or Senior Researchers (30 percent); Lecturers, Researchers or Teaching or Research Assistants
(42 percent); and othgrades of staff (9 percent).



the genergpublic by universities and governmerttsir role in technology transfer and
commercialization through engagement with business is typically prominent.

2.3 Barriers to UB Collaboration

It is not surprising thatusinesses and universiti@nd indivdual academicd)ave
different perceptions on barriers to collaboration given that theydiffeent
motivations for collaboratindgrigure 2 (below) and Figure3 (next paggprovideUK
survey resultsn barriers to collaboratich.

Hgure 2
UK RusinessPerceptions of Brriers toInteraction with Universities(20072008)
Percentage of Respondentsid G Ay 3 GKSe& alF ANBSe¢ 2N aaidNRy It

Long term orientation of university research 65.4
Lack of suitable government programmes to support interactions
Potential conflicts with regards to Intellectual Property

Rules and regulations imposed by universities or governments
Unrealistic expections from university technology transfer offices
University researchers seeking immediate dissemination

Lack of information about what the university does

Difficulty in finding the appropriate partner

University oriented towards pure science

Mutual lack of understanding about expectations

Absence or low profile of technolgy transfer offices

Relevant universities are too far away

0 10 20 30 40 50 60 70
Percentage of Total Respondents

Source JoharBruneelPa bl o DOEste, Andy ROO®A Tyh e aSheda rAcmrhmo n
for Talent and TechnologyExamining the attitudes of EPSRC industrial
colladbor at ors towards universities. o

Note Thesurveycoveasfirms collaboratingwith UK universitiessince 1999hrough
Engineering and Physical Sciences Research CoiRBRJ grantprograms

8 A comprehensive survey of barriers teBLtollaboration has not been carried out in Canada.
The August 2010 survey of Québec based business conducted Board of Trade of Metropolitan
Montreal and Léger Marketing did ask a gahguestion on the subject but elicited a very low
response rate (less than 30 responses).



Figure3
UK Acaderit Perceptions of Constraints on Interactions with Externaty@nizaions
Including RisinesgPercentage of Respondents)

Lack of time to fulfil all university roles

Bureaucracy and inflexibility of university administrators

Insufficient rewards from interaction

Insufficient resources dewoted by university to interaction

Unwillingness in external organization to meet full cost

Lack of interaction resources in external organization

Difficulty in identifying partners

Differences in timescale

Lack of interest by external organization

Lack of experience by external organization in interacting with academics

Poor marketing, technical, or negotiating skills in university

Reaching agreement on terms (including IP)

Cultural differences

Other

0 10 20 30 40 50 60 70

Percentage of Total Respondents

Source  MariaAbreau,Vadim Grinevich, Aan Hughes, and Michael Kitso2009.

AfKnowl edge Exchange b e singssdobliclacdddrd mi

Sectors 0 -lbnkvation Research Centre.
The UK business and academic survey @&igures 2and 3above)showthat:

1 potential conflict over intellectual property rights is ranked agnificant
barrier from a UK business peesjpive, but far less so from a W€ademic
perspective. A discussed later in this report, national circumstances and

legislative frameworks are important in this area and the responses might be

different in other jurisdictionsand

1 UK academic#&dentify a lack of time to fulfill all university roleas the most
important barrier to engagement with external organizations, including the

business sector. Many other surveys show that businesses, particularly smaller

businesses, very typically identify finaatand time constraints as being
significant barriers to engaging in all innovation activities, including
collaborative agtities with external partnef®usiness Development Bank of

Canada and Angus Reid, 2010a, Harris Interactive 2010, and the Aastralia

Industry Group, 2010).

and
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The UK survey (as well as results from other surveys in other jurisdictions) finds that

t hlengfermoe nt at i on of u n ibarriertosallaboratiorfrensteear c ho i s
viewpoint ofUK businessesThe authors of th@ustralian Industry Groups r epor t on
theresults ofits 2010 srveyof Australian busiessesindsthat other factors apart from

increasing profitability arenportantmotivations for businesses to collaborate with

universities Yet these authoraretorn between a desire to see thatB_tollaboration
meetsicommercial business expectationsore quicklyand t hei r concern wi
termi smo i n Austral i ad Fhehuthers afitbesepostite | t ur e f

fiThe Review process identified thabgktermism is one of the key inhibitors of
achieving a culture that recognises the value of innovation. For public Australian
businesses, the demands of share market expectations can lead te an over
emphasis on quartéry-quarter results, which may makegtralian companies

more vulnerable in the long term to disruptive threats from new entrants and
emerging international competita¥ustralian Industry Group, 2010: 7).

It may bethat busness concernsver the longerm orientation of university reseér

arenot only misplaced but may run countebtsiness management and shareholder
selfinterest Roger Martin, Dean of the Rotman School of Management at the
University of Torontohas long arguetthat large public corporations may be
undermining sharedider value through too narrow a focus on meeting fbort
expectations (e.g., as signaled through the stock market) rather than on real markets and
investing in product, servia@nd process innovatidhat drive improvements in
productivity (Martin, 20@). From this perspective,-B collaboration that involves

long timeframes (although not indefinite time framexybe a healthy tonic for
businessParadoxically perhaps, it can also be a driver of, and a competitive response
to, the widely observed stening of product and service development cycles: while
companiesnayattempt to gain competitive advantage by offering new product and
services faster than rivatheysurviveby meeting customer needs.

Among themostinteresting findings from the empial literature on barriers to-B
collaboration are those reported Byuneel, D'Estend Salte(2009) Theyinvestigate

the effects of collaboration experience, breadth of interaction, anebigianizational

trust on loweringoarriers to UB collaboation. Theyreport thabrientationrelated

barriers (e.g. long term orientation of university reseaaokl) to a lesser extent,
transactiorrelated barriers (e.g. intellectual property rules and administrative processes
for the conduct of research) beoahess important as the two sectors gain experience in
engaging with one anothén essence, experience irBJcollaboratiormattersbecause
organizations learn by doing, including overcoming at least some types of formal and
informal barriers to collabation.

2.4 Determinants of UB Collaboration

Much of theempiricalresearcton U-B collaboratiorfocuses omusinessleterminants
for entering into research collaborations with universitgiser than on university
determinantsBusinessleterminants aomonly examined includdirm size;industry
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sector stageand type oR&D; government support policiésr business R&Dand
proximity factors(geograpic, linguistc and cultural).

2.4.1 Firm &e

The descriptive results fromarious national innovatiosurveys consistentlyshow
largefirms are relatively more likely toollaboraé with the higher education sector
thanaresmall and mediursizedenterprises (SMEs).ess thartenpercenof SMEs as
proportion of all SMEscollaborate with universitiesxannovationn many OECD
countriesexcept for FinlandOECD 2007a, 20095)In Canada, the authors of the
August 2010 survey dpuébeebased firmsihd that: Alarger companies with deep
pockets are more likely wollaborate with academian fact, it issignificantly higher
among companies with 250 or more employees (70%) andwlitbsgales of $50
million or more (81%p ( Mo Board & &rade, 2010: 10).

Empirical $udieson firm size as a determinant ofBJresearclsupportthesesurvey
findings but presentamorenuancedicture.Laursen andsalter(2003)and Fontana,
Geunaand Matt(2006 find that althoughfirm sizeis animportant structural
determinant for B collaborationit is not the onlyr alwaysthe most important
determinantThey sugest thatifms may enter into collaborative arrangements with
universities or other public research organizations as a matteraegrial choice and
informationsearchand screeningtrategies

Researclonfirm sizeas a determinant &fm propensityto collaboratevith
universities (or othefirmsfor that matter) should be situated within kgercontext
of studies orthe relationship between firmesi, competition anthnovation.Onecan
goback to the work of Schumpefter the view that largeifims innovate more
intensively than smaller firmbutfirm size has generally not been found to be a robust
predictor for innovation_argefirms do spend mora absolute termen R&D than
smaller firms, due to their size and greater prdfiisthey ma not be intrinsically
more innovativeé? Smallfirms aregenerallyfound be more innovative per dollar of
research and developmé8Bharpe and Currie, 2008)he public policyimplicationis
thatthere isgood reasofor governmentso focuson encouragingollaboration
between smaller firms and universita@sd community colleges

° These results do not cover the US. The US Government initiated a national business innovation
survey in January 2009 with full results available in 2011.

1% Why large firms may not be intrinsically more innovative that smaller firms has been the
subject of considerable research attention. For example, Auerswald et. al. (2005) suggest that
barriers to ircore radical business innovations by large firms may incindempatibility of the

new product with existing production processes; the need for a radical change in business model,
lack of familiarity with key technical knowledge by the product development teams; and concern
about Afratri ci deadeolsdletedythesadicakigre ipnovatbru ct s m



2.4.2 Industry Sector

12

Thesectoral focusf U-B collaborationsacross nationgurisdictions will likely differ
because of variation in sectoral contributions to R&D acratiemal eonomiegUSG,
201Gs: C4-29). There idimited informationon thedistribution of UB research

collaboration by industry sector Canaddthe resultof Statistics Canada2009
Survey of Innovation and Business Strategythey become availaplaayhelp fill this

gap?). BusinesR&D intensitiesby businessectorin Canadanay be one guide to the
sectoral locations for 4B collaborations (see Tableb&low).

Table 3

R&D intensity by Business Sector in Canada 2007

Business Sector

MANUFACTURING

Computer and electronic products
Pharmaceutical and medicine

Aerospace products and parts

Machinery

Chemical, plastic and hydrocarbon products
Motor vehicles and part

Wood products, paper and printing
Fabricated metal products

Primary metals

Electrical equipment, appliances and components
Food, beverages and tobacco

Non-metallic mineral products

All other manufacturing

SERVICES
Information and cultural industries
Computer systems design and related services
Scientific research and development.
Wholesale and retail trade
Architectural, engineering and related services
Finance, insurance and real estate
All other services
ALL OTHER INDUSTRIES

(primary, utilities, construction)

SHARE OF
BERD %

52.7
18.5
7.3
6.5
3.6
3.3
3.3
2.9
1.4
13
0.9
0.9
0.4
2.4

42.3
10.6
8.0
8.0
52
2.7
2.3
55
5.0

SHARE OF
TOTAL
GDP %

151
0.6
0.3
0.5
11
1.2
20
2.2
1.2
1.0
0.3
1.9
0.5
2.3

69.2
3.6
11
1.2

11.8
1.0

19.9

31.8

15.8

BERD
INTENSITY

(%)

3.59

31.72
25.03
13.37

3.37
2.83
1.70
1.36
1.20
1.34
3.09
0.49
0.82
1.07

0.63
3.03
7.48
6.86
0.45
2.78
0.12
0.18
0.33

TOTAL ($ BN)

Source Council of Candian AcademiesGCA, 2009a 90

$1

,536

Note Business Expenditures on Research and Development (BERD) intensities calculated as
BERD as a percentage of value added (GDP) in the sector.
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It may bereasonable tassumebased on thB&D sectoral itensity dataeported in
Table 3 (above}hat themost prominent sectoral locations foiBesearch
collaborations arbealth information and communication technologi&sT), and
aerospaceA studyon research contracts issued by Canadian businesses to universities
(Thelmpact Group, 2010L9) supportghis assumptionas doeslescriptive data
assembled blRosaandMohnen(2008)on all business funding @anadiaruniversity
research for the 1992001 periodYet anecdotal evidence suggests thaBU
collaboration in tke primary industries o&énergy forest productandagrifoodis
extensive in Canadhut this is noapparent fronthe R&D intendly rankings presented
in Table 3 (abovePrimary industnR&D expenditures are dispersed across a variety
of secors, includng the ICT sectat?

2.4.3Typeand Stageof R&D

Preliminaryresultsfrom thefirst everUS Business R&D and Innovation Suryegleased
by the US National Science Foundation (NSF) in 28h0wthat US companies aees
much Apr oces s o0ucingomeovrore new sr significantly imptoved
methodfor manufacturing or productiotggistics, deliverypr distribution and support
activities)as t hey ar e A p AccadingtotheNSEnovator s.

fAround 47,000 of the estimated 1.5 million-fanofit companies (3%) perfmed
and/or funded R&D in 2008é According to the survey data, 66% of all these
companies were product innovators in the 2086period, and 51% were process
innovators. There is also indication that the companies with the md3t(fR&se

in the $503$100 million and $100 million or more annual R&D categories) report
the highest incidence of innovation: 76% and 81%, respectively, for products in
2006 08, and 69% and 71% for process€blSG, 2010: 3)

TheseUS findings lendsupportto those who suggestatwe need to be more innovative
in thinking about innovatioand the sectors and disciplines that may become more
important for potential-B research collaboratian the future

Thetraditionallinear model of innovation concess ofuniversities as the location for

basic research which is then translated through applied research to commercialization and
application in the marketplac&his modelsuggestshat firms will be most interested in
drawing out new ideas and knowledgenh their university partner3he linear model of
innovationwentout of fashion among some innovation policy analysts and

commentators over the past decddee influential study (based on US data from the

late 1990s) by ohen, Nelson, and Walsh (20G8und that

“Sharpe (2003) reports that: fATotal R&D spending
All natural resources industries had lower R&D/GDP ratios. This should not necessarily be seen

as a concern for two reasons. First, the techimmdbgdvances that natural resource industries

incorporate into their production processes are generally developed in other sectors (equipment

producers and government and university laboratories in Canada and other countries). Second, it

is the pace at wibh natural resource industries adopt new technologies, not the rate at which they
undertake their own R&D, that determines product
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AContrary to the notion that wuniversity r
industrial R&D projects, the survey responses demonstrate that public research

both suggests new R&D projects and contributes to the completion of existing

projectss n r oughly equ &dohemet alsa002el) over al |l . 0

ProfessoHeather MunrodBlum, Principal and ViceChancellor of McGill University
and a member of the Canadian f eaeder al gover
Innovation Council, has said:

i éthecharacter of the innovation story has changed dramatically. Gone is the

master narrative of the conveyor belt that carries a new idea in linear fashion

from basic research to applied research
innovation is a global welm which ideas and people are in perpetual

movement and flux. ( MuBlum,@2@10).

Yet linear moded or finarrativesod of innovationhavenot beenabandoneavithin
academic studiegovernmenpolicy statements, and major think tank repdfts
example:

1 Belderbos, Carreeb, and Lokshin (20@4rough a regression analysis of
results from the Dutch CIS survey, findiversity cooperation and competitor
cooperationn R&D are instrumental in creating abhdnging to market radical
innovations angeneratingsalesof products that are novel to the market
Etzkovitz andGoktepg2005 advancean i a slisearsadel of
innovationo

T The US PCcCouxilotlAeiisor®a Science and Technolpgyits
November 2010 report to the Presidemtenergy techrogies states that:
fiResponding to the energglated challenges of competitiveness, climate
change, and security wikquire leadership across the energy innovation chain
T from invention to diffusion 0 ndadevotes an entire section toiscdssiorof

AFi I Il'i ng the | nnovap: 1380).DrArapces 6.iCallies, 06 ( USG,
Director of the US National Institutes of Health (NIH), states in his introduction
his mostrecerBi enni al Report to the US Congres

between academand industry promise to revitalize the flagging drug
devel opment pipé@line.o0o (USG, 2010a

1 the US Kauffman Foundatioreleased its report artlean energy innovatian
November of 201@nd statedhat:iTo become a global competitor in the
burgeoning clan energy industry, the United States must reform policies and
practices all along the innovation pipeline, from research and development to
deployment and adoptian. ( Kau f f Man, 2010) .

13 Arundel, Bordoy, Mohnen and Smith (2008) have suggested one possible explanation for a
continued adherence to |inear models of innovati
of the scienceush or linear model of innovation, based on R&D, and its presumed replacement

with édsystemicd model s usi ng,dedbcidedprenatue.ilnan def ir
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It is likely that the most effectivpublic policies to improve bus&ss innovation,
including through encouraging-B collaboration will draw insightboth fromtraditional
and new ways of thinking about innovatidith respect to the forme€ohen Nelson
and Walshsuggesthat linear models of innovation remain relevimtsome industry
sectors, particularly the pharmaceuticals sector:

AThere I s no other i ihahdpaticulsrlyakdasgcr e publ i c

science (i.e., biology) is thought to be so relevant. Also, knowledge from buyers
and fir msd mogwoperatoasatefieasampaortantto R&D in
pharmaceuticals than in other industries, suggesting that the linear model may

characterize the innovation process better in this industryitran ot her s. 0 ( Co h €

et. al., 200221)

Value should also bérawn fran newer insights on innovation processes, perhaps
especially those emerging from the fieldb@havoral economics? Applied to our

thinking about innovation in general, aneéBollaboration in particular (because, after
all, U-B collaboration is about bavioral relationships), behavioral economics opens up
new policy options for governments. For instance, it suggestgakrarnments should
support institutions that function to establish social trust, connectedness, and confidence
between disparate graspnd individuals from universities and businBss.it also
suggests, for example, thahavioral change unlikely to be achievetthrough an ever
greater number of detailed requirements as to how research dollars are to [@Esspent
suggested in latesections of this reporsuchrequirements are typically imposed on
universities).

2.4.4 Government Support for Bsiness R&D

There is a longtandingeconomic debate over whether public funding of R&D
increasegprivate R&D orcrowds it out and, ieithe case, to what exterilany
empirical studies on this subject sugdbste is no single answer dépend®n such
factors asector, size of firm, forrof government suppofé.g. direct program

fact, the sciencpush model based on R&D is probably the dominant model in use today by both
academics and the policy community. Its continued success is partly due to its successful
incorporation of many of the features of maodl innovation theory. These include shifting final
outputs from patents to market indicators and evaluating the effect of a range of business
strategies. The disadvantage is that this model largely ignores innovation that is not based on
R&D. 0 ( A.ralu2008:e1). A maore prosaic explanation may lie in the fact that linear
models, at least as they are portrayed to the general public in public policy documents and
statements, are easier to communicate even as they simplify great complexity in imnovatio
structures and relationships.

“Economi st Robert Shiller has observed that:
suggesting new ways of encouraging better economic decision making without necessarily
making the plans mandatory. These new ways of antlie problems that interfere with good
decision making are grounded in behavioral research, that is, in the barriers to individual success
in economic decisions.o (Shiller, 2005: 16) .
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spending or tax creditgnd longevityof governmensuppat (seeCzarnitzki and Fier
2004 for a literature revievand analysis

There are fewer studies whether businesses who receyjegernmentesearch
Incentives/subsidiesre more likely taollaborate withuniversities and other public
research institions Harel and StPierre (2005find that public R&D subsidies are
positively corelated with the propensity @fanadianrmanufacturing establishmearnio
collaborate withuniversities but theyalso state:

AThis is not surprising because certain progrdimectly aim at fostering the
collaboration with a university. However, we should be aware that when a firm
asks for an R&D grant and orgarszbeir research activities, including that of
collaboration, according to program eligibility criteria, thendhesality is

r e v e r(HamredanddGPierre, 2006496).

A number obusinesses, think tanks and other organizatiotie US the UKand

Canada havsupported the introduon of special tax credits for-B collaboration

(e.g., that are in addition generally available R&D tax credjtsncluding:the

Conference Board of Canada (2006); @@nadian Chamber of Comme(@e07); the

US Presidentdés Counci l of (BLSGWROS)pthes on Sci e
New Yor k Gover nor 0 sHighea BducatiBroPartmershid@d09;l ndustry
and the Scottish Science Advisory Council (200%ven so, a robustvidence base

has not yet been establisitedsupport the creation of such cred@zdrnitzki 2009).

TheEur opean Commi ssi on @axlInEertipegapdrtedGtho up on R&|
European Commissian 2009that:

fiTax incentives for industrgcience R&D cooperation have not been evaluated
in depth. Little is known about whether they actually target market failures
reasonably precisely, Wwhich degre they have a crowding out effect, and to
which degree they bring universities dngsinesses closer together in a
beneficial manner worthy of the extra support from societgdthtion, little is
known about the transaction costs inpemtive projectsand thus how

generous the support through the tax scheme should be to achieve the desired
effects. On thidasis the expert group suggests that an evaluation of tax
incentives for busineasiversitycooperatiod bjg initiated. The expert group
believeghat this possibly could be a joint evaluationseveral European
countries that have such special schemes in p{&€s.2009b20).

®I'n 2007, the Canadian Chamber ocefnmedtshooier ce r econ
also consider expanding the ITC for collaborative R&D. Firms are likely to under invest in

collaborative research (whether in partnership with a university, national laboratory, or industry

consortium) because it tends to be more basieaplbratory. Moreover, research results are

shared and firms cannot capture the full benefit
Denmar k, Hungary and Japan provide firms tax 1inc
Canada today there is a larglebate taking place over the future of the existing federal R&D tax

credit. (See section 4.3.1.1 of this report for a discussion of Canadian circumstances and policy
implications).
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One important area for future researcthesextent to whicR&D tax incentives
specificallytargeted at encouraging®Rresearcltollaborationrmay causdirms to
reallocate theiowninternalR&D expenditureso external performers

Paff and Watkins (2009) haweade an initial contributiom this areaTheyfocus on

the bio-pharmaceutical and software industrie€aifornia and Massachusetts, where

tax credit rateshanged differently over tim@9941999)for the two types oR&D.*°
Theyexaminglc hanges i n t he R&Dbulgetsbetweeninousef f i r ms
R&D and externabasic research when the relative taxgsiof eacleategory of

research change and report evidesfcesubstitute relationship both for a sample
comprisingexclusively small firms as well as for a more gendistribution of firm

sizesin thetwo US statesTheyconclude:

fiFor policymakersthe finding of R&D substitutiomalso suggests limited net
increases in overall R&Bffort by these small firms in response to more

favorable tax credits for funding external contrasearch. The firms, on

average, shift away from louseR&D when facedwvith lower relative prices of
external contract research. If they completely oftben) unless university

based research is more sociatiyuable there is little reason in terms of the
overallR&D pie for the differences between R&D tax credies orthe

different types of R&D, such as thoseQalifornia and Massachusetts, except
political expediencyn attracting private funding for universitiaad similar
nonprofitso6 ( Paf f and Wat ki ns, 20009: 225)

The Paff and Watkins findings do not necessarriglermineghe empirical findings by
other studiesd.g.,Cassiman and Veugelers, 20@&t internal and external R&D by a
firm are complementary activitiésHowever, theydo draw attention to the potential
limitations of tax credits to encourageBxesarch collaboration. This is a matter that
we shall return to in&:tion 4.3.1.1 of this reposh Canadian circumstancesthe
matter of choosing between usiR§D tax creditsand direct program spending to
encourage tB research collaboration.

®The authors explain that: 0 athdshne20%)fotbota [ US] f
forms of research, several states provide a significantly higher credit rate for external contract
research. For exampl e, in 2002 Californiaob6s ext
QRE [Qualified Research Expendituraie of 15%; in Massachusetts the rates were 15% and

10% é Thi s <ewebpglieymakers veamt to ereourage firms to increase investment in

basic scienceé However, it may not hawve been th
sponsored univelty research by decreasinglimwuse R&D® substitution of external for internal

R&D in response to relative tax prices. o6 (Paff
YCassi man and Veugelers (2006) conclude: fAOur r

complementaty between internal and external innovation activities. Therefore, innovation

management requires a tight integration of internal and external knowledge within the firm's

innovation process to capture the positive effects each innovative activity Hesroarginal

return of the other. More importantly, our analysis reveals that the extent to which the innovation

process relies on basic R&D affects the strength of the complementarity between innovation

activities. Hence, complementarity is context specifioc ( Cassi man and Veugel er

€

€

S
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2.4.5 Proximity (geographic, cultural, linguistic)

Geographic proximitynfluenceshe propensityor universities and businesses to

collaboratenoth withinand betweegountries. The Australian House of

Re pr e s e Repaat bn Inteenatiénal Research Collabaoatfinds that, for

Australia,thetyranny of distances a | | per vasi vanthedbifitgof en i mp ac
Australian researchers to cooperate with timérnational colleagues, and it is a

problem that will have to continue b managed by Australiaesearchers (CGOA

201Q: 12).De Backer, IbpezBassols and Martinez (200& their review of the

academic literatureeport that

Aethe choice of innovation partners seems
geographically close. Despite highly improveommunication possibilities,

collaboration with external partners requires extra investments and resources

especially on an international level. This may explain why SMEs, which typically

havefewer resourceglisplay a lower intensity of collaboratingtivexternal

parties, overall andhternationally (De Backeret. al., 200818)

RosaandMohnen(2008)examinepayments for R&D services froail Canadian
business enterprises @anadiaruniversitiesn the 19972001 period. After controlling
for a varety of explanatory variabletheyfind thatif the geographiaistance between a
business enterprise @@ university increases lbgnpercentthe fractiorof the total

R&D expenditures of that enterprise directed to that particular univelsitgassby

just over ongercent'®

Culturaland linguisticproximity has also been found to influence the extent-& U
collaborationA literature review conducted hige EuropeanrlC o mmi s ©Ohservatorg
of EuropearSMEsfinds that

fiLinguistic barriers and dierences in mentality and institutional distance

matter. Language, laws and diverse national regulations favour innovation co
operation with partners from the firmsd
often familiar with regional and national R&D titates due to earlier

experience, but are unfamiliar with the institutional setting abroad. Thus, in spite

of the European efforts for integration and several dvosder initiatives,

national innovation systems with their regulations and instituti@ttithgs are

still i mportant f oré &BCr2002286). i nnovation i

¥ Rosa and Mohnen include in their study all Canadian enterprises investing in more than C$ 1

million in R&D during the 1997 through 2001 period. They report differences in the magnitude of

the distance affect depesdn whether the business enterprise is primarily engaged in codified

(e. g. |l icencing and patenting) or uncodified knc
marginal effect of distance is greater in the case of enterprises with only tacit knowledge

f | o vResa @an{l Mohnen, 2008: 16).
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The importancef proximity, geographic or othelgr business to collaboratth
universities or otherns one of the premises for the development and advocacy of
cluster pdicies by many OECD national and suational government®aviset. al.

(2009 find that anumberof commonly accepted charactéigs of clusters have
emerged:ifms are linked through traded and untraded relationshipseath other;
interlinked fimsare geographically proximatand clusters encompass a mix of

public and private organizationscluding universities, other publresearch

institutions, suppliers, and providers of business services, which provide specialized
skills and infrastructuref value to the clusteBut some observers consider that

Acl uster so ar e nlasisfa poticg makiegghetheranitn rgspesto u n d
to encouraging LB collaboration or to achieve other policy objectivesi(tin and

Sunley 2002.*

The importancef geographigroximity as adeterminant of UB collaborationis not
inconsistent withhe increasingnternationalizatiorof R&D.?° The OECD (208c)
reports thaR&D performed abroad has increased since 1995 relative to R&D
performed at homm a number bOECD countriesU-B collaboration ipresented
in some studieasa prominent feature of R&D internationalizatiasmultinational

9 Ambiguity surrounding the role of public policy for cluster development is well illustrated in

the October 2010 statement by the Coalition for Action on Innovation in Canadaaiced by

the President of the Councif Chief Executives, the Honourable John Manley, and Paul Lucas,

Chief Executive Officer of GlaxoSmithKIine Canac
simple recipe for creating and developing innovative clusters; some emerge from local networks

of small and mediunsized firms, while others rely on a keystone company orgExgindary

institution that acts as an anchor by spinning off new businesses and attracting investment. A

strong business and research environment, a plentiful supply oflsgetlabour and a range of

government policies all are important. But local factors play key roles in cluster development, and

framework policies therefore must be flexible. o
2010: 6).

2 Claims respectingth i ncreasing fAinternationalizationo of
perspective. First, R&D internationalization it

R&D investment abroad goes to other OECD countries. The majority of R&D investment by

OEQCD countries in notDECD countries goes to China and India. (USG 2010st934Second,

and at least with respect to US companies, the majority of their R&D expenditures continue to be

made at home. Among the first findings from the 2009 US Business R&Daowdhation Survey

(BRDI'S) is that: fACompanies | ocated in the Unite
activitiesd both U.S:owned businesses and U.S. affiliates of foreign pafentsported

worldwide sales of $11 trillion in calendar year 2088 avorldwide R&D expenses of $330

billion. Most ($234 billion) of that R&D expense was for R&D conducted in companies' own
facilities in the United States.o(USG, 2010y: 1)
commentator on innovation policy, hass¢t i fi ed before that US Congr es:
decade, the share of U.S. corporate R&D sites in the United States has declined from 59 percent

to 52 percent, while the share in China and India increased from 8 to 18 percent. Taken together,

itiscl ear that the U.S. private sector engine of I
(Atkinson, 2010: 5).
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firms seek local access to high quality research universities in establishing R&D
facilities abroadas well asat home?*

In 2005 he GovernmerdUniversity-Industry Research Roundtable of the US

National Academiesf Sciencegommissioned a survey of over 200 multinational

companies across 15 industr@sthefactors that influence desions on where to

conduct R&D.Among 13 possible factorssurvey respondentankedi e as e o f

coll aborating with universitieso and fAuni v
engi neer i ragpeirg ampoay the msseiraportatithursby and Thisby,

2006:2). The results from wre recenand industry sector specific surveys on factors

influencing international R&D are consistent wiltte Thursby and Thursby survey
findings(e.g.,Semiconductor Industry Associatid2009).

There isempirical researcthat supportshe survey findingsForinstanceBelderbos,

Leten and SuzuKP009)e x ami ne t he rol e of host countri
strengths in global R&D location decisionsroyltinational firms The authors

consider thdéoreign R&D activities in 40 host countries andt86hnology fiéds by

176 European, US andpimese firms during the perioti8951998 and 1992002.

Theyfind:

fié the probability to conduct R&D abroad by firms is positively affected by
host c academic réeseascldcapabilities, after controlling for a broad set
other host country characteristics that attractiscourage inward R&Dé In

host countries with lo@cademic research capabilities, the probability that

science oriented firms will conduct R&D is close to zero as scale and scope
economies appear taviorconcentration of science oriented R&D at hoine

contrast, science orientédms show the highest propensittesconduct R&D

abroad in host countries with the strongest academic record. This pattern appears
mostpronounced in the most recent perid@9320020 (Belderbos et. al, 2009:

29).

Governmentsre seekingo capturdghe benefitdrom R&D internationalization,
including throughmeasures to encourageB collaborationin this context,
UNCT A D6 sWorldn@eStment Repaitescribes howR&D internationalization
opens up opportunities fopuntries to access technology, biigh-valued added
products, developew skills, and generalstrengthenheir national innovation
systemsBut theUNCTAD reportalsostateshat

fé the transnationaxpansion of R&D may give rise to concernhiome
countries, especially with regard to the ékollowing out and the loss of jobs

€ it does seem that protectionmseasures to limit the expansion of R&D abroad
will not effectively address these conceas theyvould risk undermining the
competitiveness df h e ¢ o ntanprisesy Rather,¢o turn the
internationalization process into a wamn situation for host and home countries
alike, policies aimed at advancing the spedificovation capabilitieand the

’See Annex |11 for a di sc uBsselaboratonof Aopen innovati
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functioning of theNIS [National Innovation Systengre keyo (UNCTAD,
2005:F29.

Onepublicpolicy questiorarisingfromUNCTADOG s oiwhethev at i on
government measures to encourdlgd collaboratiorarehelping or hinderinghe
generatiorof U N C T A D 6 swin Bitwatiamfor host and home countries aliike

2.5 Measurement

There are foucategories ofommonly citedndicatorsfor measuring and reporting on
U-B collaboration

1 researchunding indicators
1 bibliometric indicatorge.qg., trexds inuniversitybusiness cauthorship;

1 technology transfeand commercializatiomdicators(e.g.,patentingjicensing
creation of universityspin off companis); and

1 othersurveyand composite indicatoesults

Indicators within these categ@igave strengths anithitations are subjetcto avariety
of interpetationsand give ise tofurtherresearch question®ne limitation is that
manyarequite narrow angrovidelimited insight into UB collaborationn fields other
thanR&D activities??

2.5.1 Researchunding Indicators

Onepoint to be borne in mind when considerindicators ofbusiness funding of

research inhehigher educatiosectoras a proxy for B collaboration is that we do

not know what t he Ao gtmentnanivérsityreseaech magplde b u s i n
and, i f only by i mpl i c a-Bdolaboratiomimrasearch he Hopt
may be In this context, thé\ustralian Productivity Commissiénsbservatiose onthe

use ofR&D fundingratios araelevant:

Al RkDrati os often assume an iconic stat.
underinvestment in business R&D in Australia, especially among those wishing

to attract more funding. However, comparisons of input ratios are usually a

conceptually unsound basis for assesspigmal investment in R&D. Nothing

says that o6highd input ratios are neces
possible to both undeor overinvestin R&D. For most other inputissuch as

?Arundel and O6Brian (CGOA, @ohémmpvateSokly observe t
through R&D or through technology adoptiothere is a continuum of creative activities
between these two end points.
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labour or capital the usual interest is not in maximisimgputs per output, but
rather maximising its inve€&&d (output p
2007b: 43).

A relatedpoint is that markeorces do not alwaysinction todefine optimality of
business investment in universitgearckf> Someobservers Hieve thatit is public
investment in researgncluding at universitieghatdrivesthe level ofprivate
investmentProfessor Steve SmitRresident of Universities Ukhas stated:

fé All the international and UK evidence points to one inescapabléustmnt

in R&D, it is governmental spending that leverages out private sector spending
and is a magnet for private investment and, for inward investment. Reducing
governmental R&D spending thus starts a vicious circle, leading not to
replacement private RB. spending but to reductions in private spend. This
leads to a downward spiral as charities and businesses react by moving their
investment to our competitoss. ( Smi t h, 2010) .

Keeping thes&iewpointsin mind,the followingdiscussiorconsiders twaeseach
funding indicatorsthe shareof total researclexpenditures performed in the higher
education sectdhat is fundedby the business sect@ndthe share of total business
R&D expenditures that is allocated to the higher education sector

Share of tatl research expenditures performed in the higher education sector
andfunded by the business sector

R&D performed in the Canadian higher educatertarand funded by the business
sectorgrew from C$ 460.3 million in 1992000 to C$ 892.4 million in 2@2009
(current dollarsbut has exhiibed no substantiagrowth in real termsver the past five
years(GOC, 2010y. Business fundingf Higher Education Research and Development
(HERD) hasremainedunder 10 percermf total HERD over the past ten years

Over thesameperiod, total funding of HERD from all sources grew from C$ 5.1 billion
to C$ 10.9 billion The largest increase in funding of HERD came from the federal
governmentT he f e d e r a |lshagea total HERD grewtroén 21 percent in

23 According to The Impact Group (a Canadian consultancy), one area where market forces may

have a larger role tplay is in research contracted out to the university sector by the private

sector: AfResearch contr-dcitvemgoi sesaepuck. fOr gmamif z
to the research institution willingly pay money in return for specified reseamtiéaige.

Research contracts come with arbinilt receptor the contracting organizaticrwhich stands

ready to apply the knowledge. o(l mpact Group, 201
AEvi dently, third party f isandmporignt arisidenationnate r si t y/ hc
least for a sulgroup of companies. Both NSERC and CIHR have funding programs that actively

support collaborative research between private sector firms and universities. Anecdotal evidence

is that companies value thesegmrams and in many instances rely on them to increase the reach
oftheirithouse research. o6 (The | mpact Group, 2010: 11
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19992000 tobetween 26 and7 percenafter20002001(see Figure &elow). In
2008, Canada had th& BighestHERD to GDP ratio in the OEC.64 percent
compared t00.53 percent in Australi®,47 percent in the UK).36 percent in the US).

Figured
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Source StatisticsCanada Catalogue &®1-X (September 2010).

How does Canada compare to other counaisasieasured by thbare of total research
expenditues performed in the higher educatsattorandfunded by the business
sectoP Herethere isa critical challengén the international comparability of HERD
funding statistic¢Pouris, 2007, Godin, 2008, the AUCC, 208@mdanj 2009, and
Gault, 2010). Offerences in measurindERD across national jurisdictismclude
instituonal thresholds for reportingpverage of disciplinestefinition of the higher
education sectotreatment of capital expenditures (unlike many other jurisdictions, the
US Natioral Science Foundation does not include capital expenditures on R&D when i
reportshigher education research and development expenditutke OECD); and
accounting for the institutional (indirect) costs of reseé&acbording to the AUCC

(2008, theUSreportsto the OECDon organized or externally funded R&D but does not
include research that is financed from internal university sources unless that research is
formally budge¢d by the university department).
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Keepingtheseand other reporting differeas and data collectigmmacticesn mind,
Table 4 below)presents the available datatmrsiness funding diERD as a share of
total HERDacross OECD jurisdictions.

Table 4
Percentage of Higherdtication Expenditure on R&D (HERD) Financedrgubtry

Country 1995 2008 2004 2005 2006 2007 2008  Average
2003-2008

Turkey 131 208 216 227° 23|°  233° 174°® 216
Kaorea 22419 1369 1619 1529 1379 1423 120 141
Germarny 8.2 126 132 141 142 142° . 137
Hungary 21" me> 129 118" 130v  137vY 14T v 128
Iceland 54 895 . 1.3 127 137 137°P 122
Belgium 131 11.6 100 109 1.3 1.1 . 1.0
Canada 8.0 8.3 8.3 8.4 8.4 8.5 85F 8.4
Greece og6°® 7h . 8.4 . . . 8.2
Switzerland . . 8.7 . 87 . B4 8.1
Spain 8.3 64 756 6.9 74 9.0 . 748
Metherlands 40 6.8 . . . - . 72
Finland 2.7 58 58 6.5 6.6 7.0 7.2 6.5
Australia 4.7 . 6.2 . 6.7 . . 6.5
Paland 114 6.0 56 54 54 1.3 38 6.3
MNew Zealand 94 73 . 8.0 . 3 . B.1
United States 68 537 517 AT 54 56’ BT 5.4
Sweden 453 5.3 . 2.1 3.1 4.9 . 3.1
Austria . . 4.5 . 5.0 a7 . 5.1
United Kingdom 6.3 5.2 4.9 4.6 4.8 4.5 4.6 4.8
MNorway 53 a0 . 47 . 403 . 48
Japan 24m 249 28 28 29 30 30 29
Ireland B.9° 2.0 26 2.7 18 2.3 472 28
Slovak Republic 1.0° 0o 06 07 4.7 6.8 25 26
Denmark 18 27 an 24 25 2.1 22° 25
France 3.3 27 18 16 17 16P 16P 18
Mexico 14 20 nae 12¢ 148 1.3 . 14
Paortugal pos® 16 1.3¢ 12 1.3¢ 14 . 13
[taly 47 . . 14¢2 12 13 1.1 13
Luxembourg . . . 14 » 1.1 . 1.3
Czech Republic 2089 1.0 06 ne 07 07y (1N 07
Chile . . . . .. .. .

EU2Y B BE® A" BEB® 7" G.8° LR 6.6
OECD-Total 6.23F 6" 6.1° 62° 6.3° 66" o 6.2
China . 359 % 31 367" 366" 351Y 346" 36.0

Source OECD Main Science and Technology Indicators Vol. 201@vé&sentational
adjustments and calculation®fear averagbave beemade by tfs author.

Note See source document for references to standard G&dinbtes.

There isconsiderableariationin business funding as a share of total HERIDsSs the
jurisdictions eported in Table 4 (abovdjor example:
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1 Canadad s e@arcgnt dharis higher tharthe OECD average of between six
andsevenpercent over the past decade;

1 in theUS theshae of HERD funded by business peaked at 7.4 percent in 1999,
declined to a lovof 5.1percent in 2004utrecovered to 5.7 percent by 2008;

1 in Australia, the share of HERD funded by busirassand as reported by the
OECDwas6.7 percenin 2006%* This sharedeclined to 4 percent in 2008

1 inthe UK, the share of HERD funded by business was 4.6 percent inra2008
share that has remained fairly constarer the past six years;

T Turkeyods five year average share of HER
within the OECD at just under 22 percent. However, accordiageapert
from the Technopolis consulting group, this reported sianereflecthe
reportingpracticee mpl oyed by Tur keyo6s®andti onal st

1 China (not a member of theBGD) also has a higher than OECD average
reported share. This too may be trace@ to i rdatadreportingractices
although other factors (e.g. the transfeaof n u mb e r Puabfic R€hkairch a 6 s
Institutesto the private sector) mdpe influential. (OE®, 2008d: 207).

Figure 5(next paggillustrates differencgin the gercentage aflERD financed by
business betwedDECD countries when taking into accodifterences in the size of
national economiefR&D funded by the business sector and performelaruniversity
sector is higher in Canada than in the US, the UK, Ausaatianost other OECD
countriesWhen measured as a share of GRUBiness investment in university
research i0.06 percent of GDP in Canada; 0.02 percent in the US and thendK,
0.03 percent in Australia.

Furtherresearchs requiredo determine if the gap between Canada and other OECD
countries in the share of business funding of HERD would be significantly diminished
after taking into account different data collection and nt@mppractices(Research
undertaken by the AUCC suggests the gap between Canada and thtetbl$BRD
measured as a percentage of Gizfald be considerably diminishéddhe US moved

to Canadian HERDeporting practicefAUCC, 2008)).

24 The Australian Bureau of Statistics has recently revised the 2006 data and reports that the
business share of HERD in 2006 wak ercent (CGOA, 2010f: 11).

> Mr. Ihsan Karatayli, Senior Consultant, Technopolis Group, Turkey (correspondence with the
author).
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Figure 5
R&D Runded by the Business Sector and Performed by ttigher Education Sector,
2007, percentage o6DP(2008 for Australia)
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Source Centre for the Study of Living Standards based on OECD Alastralian data is for
2008as reported by thaustralian Bueau of Statistis May 2010

In summary, the trends reported abtarel some support to tipeopositionghat:

1 large governmeritivestments in research performed in@amadiarhigher
education sectato not appeartohavear kedl y @l ewsectarged out
funding dor researckperformed in the higher education sec@ainadian
business funding of HERD has flatlined over thst plecade iconstant dollar
terms andhs share of total HERDut even so,

1 Canadian business funding of HERD in an irdéomal contexprovides no
evidencedo suggesthat Canada iggingbehindother jurisdictionsCanada
mayeven be leadinthe US, the UK and Australtay a considerable margin
(although here one must be cautious becafidata comparability issues).

Asone now turns to examine business research funding of HERD from a different
perspective, there are many reasams! not only reasomslating to weaknesses is the
internationacomparability of thalatg for why Canada cannot takaydarge degree of

comfort fromthe indicator of business funding of HERD in an international cantext
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Shareof Total Business R&D ¥pendituresllocated toResearcHPerformed in the
Higher Education &ctor

Figure 6(below) portrayshe share of totaCanadiarBusiness Expatitures on
Research and Development (BERD) performed bydmeadiarhigher education
sectorfor theperiod 19712002 Two descriptive pmts areto be drawrfrom Figure 6

i Canadian businesshaveallocated an increasing share of theipenditures on
R&D to the higher education sectwer the past four decadessing from a 3.3
percent share in 1971 to a 6.3 perahatre in 2009; and,

1 there was a major increase in the share allocated to the hipfoation sector
in 1992 (to 6.6 percenta falloff thereafter, and only in 206809 did the
share again approach the 1992 peak.

Figure 6
Share of Total Business Sector R&D Funding Performed by the Higher Education Sector
in Canad&al971-2009

. N
[\

C$293M/C$45

/‘\/;7’

0, 074
% T C$ 11 M/ C8 331 ) 6:6% 1992 \/
3.3% 1971
4%
0 / /, /
3061\ /\ C$889M/C$14.2|

\/\_/ \/\/ 6-3% 200¢

2%

1%

0%

/\'\r/\'b(’)/\/\/\Q)
RSN

N D A DO DD PN DD O LD
@ F PSS S S S S S

o)‘goq‘b & S
VSN NN RN - N AR U T S G

Source Centre for thé&tudy of Living Standardsased orbtatistics Canadannualdata
(Extracted from CANSIM November 2010).

Thereare many questiorne be pursued in order to increase our understanding of the
Canadiarfunding trendgortrayed in Figure ,6ncluding:

1 do they reflecthat Canada may have unaehieving denominator (BERD)
rather than an overachieving numerator (business funding of HERD)? In 2008
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BERD as a percentage of GDP was 1 pergef@tanadal.22 percenn
Australig 1.10 percenin theUK; 2.01 percent in the US; and an average of
1.63perent across the OECD (OECD, 20},Gand,

1 how may asmall number of major industyniversity research projects impact
overall trends®outriauxandBarker(1995) report thatni 1992 aninflux of
pharmaceutical industifynds, mainly tdQuébeauniversities,explains the
noticeableaise in industrysponsoredR&D at universitiesA small number of
large companies account for the major proportion of R&D spending in Canada
and, quite likely, for the funding of R&D in universiti€Statistics Canada
repots that75 firms acounted for almost half eédtal Canadianindustrial R&D
expenditurein 2009(GOC, 2010K).%°

1 isit possible to attribute the reported trends to specific public policy
intervention® In the case of Canada, can the reported trendfribetat to
changes in the intellectual property regime for pharmaceuitiegianing in
1987(see section 4.5.2 of this repoehy one of multiplehanges in tax
incentives for the conduct of research and development in Canaxtne
entire periodsee section 4.4.3.1 of this repox) the implementation of the
CanadaJs Free Trade Agreement (beginning in 1989) and the North American
Free Trade Agreement (beginning in 1994) that increased competitive pressures
andmay havenfluenced business R&D spding trends in Canada, including
their spending on research in tiigher education sectr

Figure 7(next paggpresents thehareof total BERD performed in the higher
education sectdor OECD countries in 2007 (and Australia for 2008).

%% Statistics Canada counts of R&D performing firms in Canada has significantly increased over

the past decade: from9,9672m0 00 t o 22, 314 in 2007. However, St
survey of R&D performers relies heavily on administrative data drawn from the Canada Revenue

Agency, including the number of companies claiming and receiving approval for their SR&ED

tax credit chims. Several different explanations have been put forward for this increase (Gault,

2010 and Freedman, 2008) . I n particul ar, Fr eedme
number of industrial R&D performers from 2000 onward is probably a coaseguof multiple

factors: changes in the SR&ED program guidelines to allow a broader range of eligible claims

(e.g. software); reduced oversight and less stringent standards of claims assessment on the part of
CRA; i ncreased 0 mar kRAandothérs.;arfd thé drosvth pfthe R&EDM by C
consulting industry.o (Freedman, 2008: 11).
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Figure 7
Share of Total Business Sector R&D Funding Performed by the Higher Education Sector
2007 (2008 for Australia)
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SourceCentre for the Study of Living Standarassed on OECD datAustralian data is for
2008as reported bustralian Bureau of Statiics, &ptember 2010

Thedifferences irthe share of total business R&D expenditures that is allotatbd
higher education sectacross OECD jusdictions(as well as the other national and
international research fundimgdicators reportedarlie in this sectiopgive riseto at
least twdfurtherquestions deserving of research:

1 what is the impact of theectoral composition (and R&D intensity) of an
economy Thismay be a powerful explanatory factor both with respect to the
contribution of BERCto HERD (and, by implication, the level of-B
collaboration)andalso forthe level of BERD itselivithin any given
jurisdictiory and,

i isthere a causal relationship betwpahlic and private fundingf HERD? f
so, what is the natuand intensityof that relationship@hould fiscal constraints
on national and subational governments over the coming decade resultin a
substantial decline in public resourcesuniversity researchhen willthe
existing level of business investment in universtigarchalso fall?
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2.5.2 Bibliometric Indicators

Bibliometric studies measutée output of individuals/research teams, institutions, and
countriesin different disciplinary fields, including science and technolddney are
based orthenumber and other &ures of publicationgrticles and citations
Bibliometric studieshowthat thelevel of research collaboratiam science and
technology fieldgbetween authors, or countries, or disciplinary sectors, or societal
sectors) has increased over the pashtwyeargUSG, 2010sC5-34). But thereare
relatively fewbibliometric studieshatmeasureesearch output from-B research
collaborationsLebeau, Laframboise, Lariviére and Gingras (2@0®)Tijseen, van
Leeuwen and van Wijk009)have made notablcontributions to this smaller set of
studies.

Lebeau et. a[2008) report that in Canatlae number of publications carried out in
universityindustry collaborations (eauthored papers) increasachost continuously

from 203in 1980to 934in 2005.They find thatlessthan 15 perced f i ndustr i es o
papers were written with colleagues in univ@siin1980 buthis share reached 55

percent ir2005.(Lebeau et. al, 2005: 229). Should this finding hold for the period after

2005, then the share of Caradindustry papers written in collaboration with
universitieshasexceededevels found in the US in 2008itldg studies using different

data setsthe US National Science Boameports thatin the US, the share of total

industry papers written with academic institution increased by 9 percent points

between 298 and 200&rom 44.8percento 53.8percent (USG, 2010€5-41) 2’

Tijseen, van Leeuwen and van W09 exploreuniversityindustry cepublication

(UI'C) output f r omstBgeérchariverditibsethepariodRGdd s | ar ge
2006and based on Web of Science indexed publicatidmes authors state that their

findings are first approximations and should be treated with due catsiole. S(next

pag@ presentsheir resultson universty-industry cepublications (JIC) intensity

rankings (UIC as a percentage of total research output) and the peeeh@dgnestic

industry partnergelative to foreign industry partners.

The authors find that theajor research universities in the Ulaaparave higher

rates of involvement in UIC output from industries within their own countries (80
percent or higher) than do major research universities in other countries. These other
universities generally have shaté$0 percent or less. The aotls suggest that this

may be owing to thenelatively smakrnumber of R&Dintensive companiesithin

these other countries.

?’ There may be differences within and between the two countries with respect to disciplines

and sectors. In 2009 the Council of Canadian Academies (CCA) examineets war

bibliometric indicators in management, business and finance (MBF) disciplines and reported

t hat : iGenerall vy, there is an overall trend of
between MBF academics and the private sector, indicating ainea#ction between the

producers andtheends er s of MBF research in Canada. o ( CC
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Table5
Top 25 Wiversitiesby University-Industry @-publication (UIC)Output 20022006

UIC Intensity Percentage
(UIC output as Number of UIC involving
percentage of University- Domestic
total publication Industry co- Industry
University Country output) publications Partners
1 Tokyo Institute of Technology Japan 10 1,006 96
2 Osaka University Japan 9 1,631 93
3 Hokkaido University Japan 8 863 95
4 Tohoku University Japan 8 1,401 93
5 University of Tokyo Japan 8 2,353 91
6 Nagoya University Japan 7 761 95
7 Kyoto University Japan 7 1,473 89
8 Kobenhagen University Denmark 6 774 60
9 Duke University USA 6 844 86
10 Seoul National University Korea 6 850 86
11 Massachusetts Institute of Technology USA 6 907 78
12 University of California - San Francisco USA 6 945 88
13 Stanford University USA 6 1,161 86
14 University of California - Los Angeles USA 6 1,325 91
15 Imperial College London UK 5 872 53
16 University of California - San Diego USA 5 911 85
17 Columbia University USA 5 945 92
18 University of Washington Seattle USA 5 1,045 87
19 Johns Hopkins University USA 5 1,175 87
20 Harvard University USA 5 2,127 87
21 Cornell University USA 4 773 86
22 University of Pennsylvania USA 4 837 86
23 Cambridge University UK 4 889 61
24 University of Toronto Canada 4 924 39
25 University of Michigan Ann Arbor USA 4 961 85

Source Tijssen, van Leeuwemd van Wijk (2009)(Data table as originally publishéds
been resorted by this author for presentational purposes)

Note The Tijssen, van Leewen andw/ijk studycoverst he wor | déds 350 | arges
universitiesmeasured bpublication outpuin Web of Sciencéndexed jourals during
the years 2002006.The reported @rcentage of UIC output involving domestic
industrypartneramay include domestic subsidiaries of foreign companies.

2.5.3 Technology Transfeand Commercializatiorindicators

There are manindicatorsfor measurindechnology transfer armbmmercialization
performanceincluding universitystartup companies formedicense and royalty
income received, and patents disclosed and is$hede arananycaveasin using

these inttatorsasproxiesfor U-B collaborationWhile theymay measure formal
technical exchanges between the two sectors, theynbkely to represent the extent of
informal relatonships
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Constructing the indicators themselves is fraught with complexitglaatenge both

for single countries and even more so with respect to international comparative dat
Arundeland Bordoy(2008)providea very usefubverview of data comparability issues
across the six main setsrefevantsurvey data available in the Etde UK, Australia,

the US and Canad&hey point out thatapart from comparability issues retegito the
survey data itself, a significaahallengeor producingnternationallycomparable
indicators is to finca consistenienominatofe.g.,researctexpendituresjo compare
outputsacross jurisdictiong®

Table6 (next paggsummarizes theechnology transfer armbmmercialization

indicators as reported for 2004 Ayundel and BordoyCanadian data for university
patentgrants and starp companigis notreported withilArundeland Bordo§ s st udy
and, thereforgherelevantCanadiardata has been addbdsed on work undertaken by
Clayman (200y. Arundeland Bordoypoint out that invention disclosures, patent
applications, and patent grafthetop box in Tablé) may represent indicators of
commercial potential, while licences execusdrtups and licence revenugke

bottom box in Tabl€&) may represent indicators of actual knowledge use.

ZArundel and Bordoy point out that: @AAnother dif
influence comparability is the proportion of naniversity institites in the respondent samples,

which accounts for between zero and 44% of the responses. These differences matter because of
variations in performance by type of institution and by country. In the ASTP sample, non

university institutes ogperform univergies on patent applications, patent grants, licenses

executed and license income. Performance differences by the type of institution were also found

in the OECD study (OECD, 2003). In contrast, there is very little difference in the performance of
universties and other research institutes in the AUTM sample. One option is to limit the results to
universities, but the relevance of this approach depends on the rolewfimersity institutions

in national public research efforts. Only providing resultafaversities would fail to capture the
commercialisation of public science in countries, such as Australia, that invest heavily in

government research institutes. To avoid these problems, we provide results for all public science

institutes combinedarfdor uni versities only:10). ( Arundel and B
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Table6

2004:Selected Technology Transfer and Coemeialization Indicators (Universities)
Invention Disclosures, Patent Applicants and Grants, Licenses Executed and University
Start-ups per US$ 100 million in University Research Expenditures.

Canada us UK Australia EU

Indicators of Commercial Potential

Invention disclosures 32.0 40.4 51.6 254 333

Patent Applications 29.7 255 15.1 9.5 9.5

Patent grants 4.9% 8.8 3.1 8.2 3.8
Indicators of Commerical Application

Licenses executed 11.3 11.0 36.7 9.5 8.3

Start-ups 1.5% 1.1 2.8 0.8 2.8

Licence Income (% of total 1.0% 2.9% 1.1% 1.7% 1.2%

university research expenditures)

Source Arundel and Bordoy (200&)nd, for Canadian univeity patent gramstand stadups,
Clayman (2007)Indicators are based @urveys conducted by: the Association of
University Technology Managers (AUTNBr the US the university companies
associatiof{UNICO) for the UK (now PraxisUnico); the Australiaro@monwealth
Government; and the Association of European Science and Technologieilrans
Professionals (ASTP Europe) for the EU.

Note(a) Cl aymands indicators formrant€andsiadip an and uni ve
companies armot strictly comparablto the same indicators for other countries
developed by Arundel and Bordoy due to some differences in methodologies
employedFor exampleC | a y nGamadian datépatents and stattps) is based on
2004 AUTM survey data for the tal® (measured by totalniversity research
revenuesyesponding Canadian universities.

Arundel and Bordoymakethreedescriptivepointsbased on thei2004indicators
although with numerous caveats due to data comparabsings

1 the USleadsby only one indicator, patent gnts,while Canada leadsy onlyone
indicator,patent applicationdgoth of these indicatommay be taken as
represernng areas of commercial potential rather than actual knowledge use.

1 the UK leads for inventiodisclosures, licenses executatl,togeher with
Europe, for startps.These indicators may be taken as representing areas of
actual knowledge usé&lS and Canadian universitieseate fewer staup firms
than do universities in the U&ndthe EU; and

1 The US is the leader when it comes tetice revenues as a percentage of total
university researchxpenditures
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Innovationbenchmarking reports from the UK and the EU since 2004 suggest that the
broad results reported in Table 6 have not dramatically changed since 206#ghé&e
Education Fuding Council for Englandeports that in 2062009 UK universities
continue to generate more suffs but less licencing revenue relaito US universities
(HMG, 2010h.

Canadian universities present a mixed picture relative to other jurisdictiorasiaCtaans
fewer invention disclosures than the US, the UK and the EU but makes more patent
applications. Canada falls behind the UK and the EU in licences executed and start
companies formed per dollar of research expenditure. But Canadian restarsve
universities appear to be generating roughly the same number -ofpstannpanies per
dollar of research expenditure as are US univerétties.

As discussed in a moment, to the extent the number clgtadmpanies formed is the
most relevant amorgl these proxyndicator for UB collaborationCanadian
universitiesdo not appear to dagging their US or Australian counterparts. To the
extent Canadian university stan rates may be less than their UK (and EU)
counterparts, this may reflect thrgluence olsomeEU membergovernment incentives
for the creation of university staups asnuch asany inherent difference in university
behaviour or characteristics.

While all theindicatorspresented in Table 6 may begeneral interestom the
viewpoint of measuring (narrowly) technology transfer between universities and
businessesf what relevance are they to the subject-@ tbllaboration athe term is
used in thigeport?As suggested in the following discussiomjversity stadup rates
may well be aelevantindicator ofU-B collaboration butindicatorsbased on
intellectual property revenues and patenting activity may be more tangential.

University startups®

Some studies suggest that, far from being an indicator®fcdllaborationuniversity
startupsareone c hannel for an Aacade@tamitzkbr ai n dr
andToole,2010. Other studiesuggesthat universitys t art ups are a Aquart
minor part of innovatin systems (Cosh et. al., 200B)ere arehoweverfive reasons

for consiekring university staftips as aelevantindicatorof U-B collaboration

2% Clayman (2007) draws on survey data from the Association of University Technology

Managers (AUTM) for 1992005 and finds that, over much of the period there were some

consistent differences betare Canadian and U.S. institutions. Canadian universities had less

license income received and more startcompanies formed per dollar of university research
expenditure in Canada than in the US. This is cc¢
findings for the year 2004. However, Clayman also finds that Canadian universiypstatées

were beginning to converge (downward) towards US rates over the2P083eriod.

“Different studies use di foffefr ecnotm moddef puepssesdi oFn's o f
of this repoupgso tihe usedn HMesrnarttoofkserand bDesphnu
out so except as other terms are used in cited me
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1 university starupsmayretain formal and informal relationships with their
parent institutiongor some time aftetheyare createdndif for no aher reason
thantheir continued geographic proxinito their parent institutions:or
instanceZhang (2009) reports thétatmore than twehirds of the university
spinoffsin the US that are backed by venture cagitallocated in the sanstate
asthe parent university. In Canads,the 53 surviving spioff companies out of
atotal of 78spin-offs created since 19M2the provines of Manitoba and
Saskatchewar78 percentemainlocated in the two provincégbniversity of
Saskatchewamdustry Liaison Office 2008 3);

1 whenuniversities take an equity stakeuniversity stadupstheymay retaint
for some timeensuring Bleast acontinuinglegalrelationship (subject to
various university ethical and financial guidelitfpand perhaps toolasting
research relationshifs

1 continued support from their parent universities is one of the explanatory factors
for the longevity of university startps relative to othaesearckintensiveand
venturecapital backed stattp businesses (Cooper, 20@id Zhang, 20093
Somestudies suggest thite availability of, and access to, research
infrastructure at universities (and other publicly funded research institugons)
influential in stimulating universitgtart ups and, althoudgss well
documeted,may remainmportant for some time after establishmi@ntgel
and Fier 200Q Cooper and Barker, 2008nd Colombo etl, 2010);

1 universitystartups can assume greater importance in smaller economies with a
limited number of R&D intensive companiasd small venture capital markets.
Thevery process oéstablishing staipsmay bringuniversities into contact

3L For example, at Stanford University in the US, investments inwgtacbmpanie which
Stanford faculty have equity interests are subject to thelnasase approval of the Provost,
based upon recommendations by the Chief Executive Officer of the Stanford Management
Company (Stanford University, Research Policy Handbook, 2010,.Web)

%2 During the 1990s, US universities increased their acquisition of equity stakes iismall
licensees (Mowery (2009). It is for further research to determine if this finding remains the case
today in the US and what Canadian trends may be. In Cama@guity Canadian universities

and affiliated teaching hospitals hold in their publicly traded spinoffs declined from C$ 41.3
million in 2005 to C$ 34.8 in 2007 while increasing to C$ 37.8 million in 2008 (GOC, 2010I);
Mowery also notes thafi | N mses, ynivarsity licensing officers believe that equity

positions may provide a larger upside potential than a licensing contract alone, especially for a
small firm with little if any cash flow. The limited financial resources of siprlicensees also

mean that universities may accept equity stakes in lieu of licensing fees or other upfront
payments. o (Mdwepry, 20009: 170

% Zhang (2009) finds that, apart from their higher survival rates, universityugithey are not
notably different from otheventurecapital backed firms along such performance dimensions as:
amount of VC money raised, the probability of making a profit, or employment size (see Annex
IV for a discussion of government VC instruments arB thbllaboration).
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with business and financial syste(aspecially venture capitaheymightnot
otherwise be exposed fbheintersection ofiniversity and bsinesginance
systems may itsebfe important foestablising informal networks for future
collahoration between the two sect@fsnex Il of this reporprovidesan
exploratory review ofhe intersectiof universities and ventarcapital systems
in Canad® and,

1 to the extent that university stanps are not only an indicator of®R)
collaboration, but also a driver ofBl collaboration for the reasons set out
above, it is relevant to point out that they are susceptible (for better or for worse)
to government influence&Cervantes (2004)as notedhat university staftips
andlicencing activitiesare, to somextent, substitutactivities and thatyblic
policy may have an important influence on the choice betwadruptand
licencing strategies Bxted by universities. THEK Go v er2008e nt 0 s
Lambertreport onbusinessuniversitycollaborationexpressed the same opinion
more forcefully when isaid

AThere is a strong view from both bu:
years the balance obmmercialisation activities has moved too far

towards spinouts, driven by the availability of University Challenge

Funds and an undue emphasis on the part of Government on spinouts as

a source of emplM® 200850). creation. o (

Intellectual Propety Revenues

University income from intellgtual property (I, including in the form of patent
royalties andicensing agreements another commonly cited indicator of®J
collaborationMuch of this incomas associated with limited number of patenkeld
by asmall number ofiniversitieUSG,2013). As previouslyreported Table6),
licensingrevenuesccountor only a small proportion of totainiversity research
expenditures (betvem 1 and 3 percent) and evess as a proportion of their total
revenues (less than 1 percent in Candlte US, the UK and Austrglidn CanadalP
incomewasC$ 53.2 millionfor the125 universities and affiliated teaching hospitals
surveyedoy Statistics Canada in 200Bheir average income from IP oxéhe past fre
years has bedd$ 55.4 millionannually(GOC,201Q).

Patenting
Academicpatentingncreased in the US after passage oBaghDole Actin 1980

although some observers beliglie stimulative effeciof theBayhDole Acthas
declined over timéLeydesdorff and Meyer2009)** Academic patentingt least

3% The University and Sail Business Patent Procedures Act of 1988 U.S.C. 200), commonly
known as th&ayhDole Act establishes a framework for determining ownership interests in
federally funded inventions. UndBayhDole, college and university, ngprofit, and small
bushess federal contractors may elect to retain title to any invention conceived or reduced to
practice in the performance of federally funded research.
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initially increasedn countrieghatpassed analogous legislation (e.g. Japan in 1B99)
generala mixed picture is presentéthe OECDreportsthat

N Bet we e A1990sard eanly 2000s, the shaf patents filed by

universities decreased slightly in Australia, Canada, China, Israel, Finland, the
Netherlands and the United States. It increased markedly in Japan and the
EuropearUnion and most notably in Denmark, France, Italy and Ireland, as a

d rect result of policy chan@EC®, i n t hese
2009:25).

Whatever patenting trends may be, it is not clear that a rise in universigfacad

patenting necessaritgpresentsa rise in UB collaboratior®™ On this pointa rumber

of commentatorgCoshet. al.,2006 and Dyson, 20)Guggesthat access to patents
represents a small part of why businesses choose to collabihatmiversitiesFini,

Lacetera, and Shane (2010) draw on a survey of 11,572 US uniaeesigmis
(representative of the population of 58,646 academics within major US research
universities) to find that approximately twhirds of businesses started by academics

are not based on disclosed and patented inventions. Instead, the academics contributed
uncodified (e.g. knowledge that is not patented) to the gart®

2.5.4 Surveys of National Innovation, Surveys of Business Opinion, and
' YAOGSNRAGE &[ SIF3dzS ¢l of Sa

U-B collaborations a subject of attentionithin varioussurveys of innovaion and

business climateonditions Perhaps because results from these surveys are more
Acommunifaadteinadn sy 6 t han odelacedrestultgapedbsen of i ndi c
cited in a number of governmeanhovation strategieandreports

®More generally, the Conference Board of Canada
into categries of intellectual property offers the seductive practicality of being able to count

outputs. Such counting methodology is already in use by the Organization for Econemic Co
operation and Devel opment (OECD) aberdf ot her r esec
patentsod or fAregistered trademarksod as proxy mez¢
giving equal weight to all intellectual property uditsome of which are less valuable than

other® limits the true calibration of innovation and ultimatelgakens the correlation between

intellectual property outputs and economic productivity. There is not much contribution to

economic productivity, for example, in patenting a method for playing with a cat (as has been

done.) The next stage of analytic pregg on the topic of innovation and economic

competitiveness should incorporate attempts to not only count units of intellectual property, but to
appraise their economic value as well .0 (Conf er e

% Among the policy implicatins the authors draw from their findings are: by focusing on patent
based entrepreneurial activity, university administrators (and presumably governments) are
ignoring the full potential for entrepreneurial activity present among their faculties; ane privat
sector R&D managers might benefit from developing relationships with researchers rather than
interacting with universities solely through their technology transfer offices.



38

National InrovationSurvey Results on-B Collaboration

The European UniofEU), Australig Canadaand the USonduct national innovation
surveys although varyingpnsiderablyn scopeand reference period€.The Canadian
2007innovationsurvey and the French compent of themost recent ELCCommunity
Innovation Survey (CIScove only the manufacturingector®® The US innovation
survey wasntroducedn 2009andwith full results to be published in 201Bvery two
years theDECD publishes &cience, Technology ahthovation Scoreboarith which
it reportson U-B collaboration based onnovationsurvey datdrom the European
Union and othejurisdictions where data is availabkgure8 (below)and 9(next
page portraysthe OECD dat&or small and largérms, repectively,collaboratingn
innovationactivitieswith the higher education sector

Figure 8
SmallFirms @llaborating n Innovationactivitieswith Higher Education Institutions
200406 or Latest Year ¥ailable (as a percentage of amall irms)

Japan (2002-04) 1.0
Spain 1.3
Poland 1.4
Greece 15
Turkey 1.7
Slovak Republic 24
Hungary 25
Ireland 2.6
New Zealand (2006-07) 2.8
Portugal 29
Czech Republic 3.0
Australia (2006-07) 3.1
United Kingdom 3.1
Norway 3.3
Luxembourg 33
Netherlands 33
Slovenia 3.9
Estonia 4.2
Denmark 4.2
I+ canada (2002-04) 4.2 — Manufacturing sector only
Korea (2002-04) 4.8
Sweden 5.9
Belgium 6.0
France 6.3 <— Manufacturing sector only
Austria 6.9
Finland 16.3
t T T T T T T

T T
0.0 2.0 4.0 6.0 8.0 10.0 120 14.0 16.0 18.0

Percentage of all small firms

Saurce OECD Scoreboard 2007 and 2009. Data for EU courdriesromCIS IV 20042006.

Notes SMEs: 160249 employees fdEurope Australia and Japan; 199 for New Zealand; 1299 for
Korea, and20-249 for Canada.

3" The definition of innovation follows international statistical standards anefised as a new

or significantly improved product (good or service) introduced to the market, or the introduction

within an enterprise of a new or significantly improved process. (OECD, 2006: 9).

% Statistics Canada will be publishing full results frissn2009 survey of business innovation in
2011.
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Large Firms @laborating in hnovation activities with Higher Education Institutions
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200406 or Latest Year Availabl@as a percentage of alrgefirms)

New Zealand (2006-07) 7.9
United Kingdom 9.4
Turkey 9.8
Australia (2006-07) 10.0
I‘.I Canada (2002-04) 11.9 — Manufacturing sector only
Denmark 131
Japan (2002-04) 14.0
Poland 14.4
Spain 145
Slovak Republic 15.8
Norway 16.6
Luxembourg 16.7
Estonia 16.7
Ireland 20.0
Korea (2002-04) 20.1
Netherlands 22.2
Czech Republic 22.6
Portugal 24.0 "
France 244 «— Manufacturing sector only
Hungary 27.7
Sweden 311
Belgium 34.4
Greece 35.6
Austria 35.8
Slovenia 41.3
Finland 59.1
T T T T T T
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

Percentage of all Large Firms

Source: OECD Scoreboard 2007 and 2009. Data for EU countries from CIS |\- 2008k

Notes Large firms: > 249 employees fouipean countries, Australia and Japan; >99 for New
Zealand; >299 for Korea, ar®49 for Canada.

The survey results reported through the OECD Scorelsoagbrt the view thdarge
firms are more likely to collaborateitv the higher education sectbien are small
firms. Beyond tlis spare factt is difficult drawany definitive insightérom the survey
data For instance:

1 thedata onlyindicatethe existence of some sort of collaboratioot, its type or
intensity(OECD, 2009);

1 ahigher proportion o€ompaniesn Finland are reported twllaborate with
universities than in other jurisdictions, litutemains for further researgvhat
economic or otherircumstancespecific to Finlananay underpin that fact and
what judgment might be made respecttagelevance for othgurisdictions™°

% For example, it remains for further research Winjand is ranked number one inRJ
collaboration in the EU CIS survey results, number three in the World Economic Forum survey
results on WB collaboratiorfor 2010, and yet, according to OECD statistics discussed earlier,
Finland ranks: 2Damong OECD countries measured by business funded R&D that is
performed within the higher education sector and alf@&tbng OECD countries measured by
the portion of & | business funded R&D in Finland

t hat

<
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1 low rates forcollaboration inAustraliamay bedue to the fact that the EU CIS
datareferto any collaboration ovex three year reference periotile the
Australian surveys based on a one year reference pefibe difference
increases collaboration rates in Europe compared to Aus{@=DA, 2009g:
39); and,

1 national innovation survey data orBJcollaboratiormay notfully reflect the
activitiesand impacbf industry sectobodies and research contract
organizationghat aggregate large and small firm research actidfties

Surveys of Business Opinion

TheWorld Economic Forud Executive Opinion SurveVEFR-EOS)is another

source of information on 4B collaboratiorcitiedin somegovernment innovation

reports Thewording of theWEREOSquestion on kB collaboration may have

changed slightly over the more than a decade of annual s\(ftiveyxalaised to gauge
responsghasremained unchanggdutthe essence of the question remsahe samé&

Since 20B-2009the WEFEOS hagosed the questiofiTo what extent do business

and universities collaborate on research and development (R&D) in your cdarwry?

do not <coll aborate at (\WdrdEcondmicForun@Ollot abor at e
491).

Table 7(next paggprovides the results fone thirty countries that ranked highestin

B R&D collaboration inhe latesWEFREOS surveygublished irR010), including

their: change in ranking between 2001 and 2@IMal scores; aridn year gerage
scoresThe bottom of the table shows changes in ranking over each of the last ten years
for Canada, the US, the UK and Australia.

education sector. Moreover, Finland has 20 universities and 30 polytechnic institutions and it
remains to be documented to which of these two higher educatisestdrs the EU & U-B
collaboration statistics may refer.

“Examples of such organizations include: TWI, tAh
joining materials and engineering technologies; FPInnovations, a Canadiain-paifit

corporation that mobilizes botarge and small firm research funding for foresited research;

SEMATECH, the USbased semiconductor research organization that today is financed primarily

by its business members and has built a global research network with equipment and material

suppgiers, universities, research institutes, stggtcompanies, and government partners; AMIRA,

the mining research organization founded in Australia over fifty years ago and which today serves

mining and mineral firms around the world; and clinical researghnizations that often enter

into formal arrangements with universities for the conduct of clinical trials and other contract

research.

“Priorto2002 009, the WEF Executive Opinion Survey as
collaboration between the busisesommunity and local universities is (1 = minimal or
nonexistent, 7 = intensive and ongoing). o
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Table 7
World Economic Forurixecutive Opinion Surveyn U-B R&D collaboration.
(1= do not collaborate at all; 7= collaborate extsinely) Top 30 countrie001-2010

Rank Rank Country 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 10 Yr.
2001 2010 Avg.
7 1 United States 53 56 54 54 57 55 56 58 59 5.8 5.6
8 2 Switzerland 53 49 47 50 51 57 56 56 57 5.7 53
1 3 Finland 61 59 59 58 54 55 55 55 56 5.6 5.7
17 4 United Kingdom 49 49 49 50 50 49 50 51 54 5.6 5.1
2 5 Sweden 57 54 53 53 50 55 56 56 56 55 55
3 6 Singapore 56 50 53 51 50 52 53 55 56 5.4 53
6 7 Canada 53 49 50 47 47 48 49 50 5.2 5.4 5.0
16 8 Denmark 50 46 46 48 49 47 50 53 55 5.3 5.0
12 9 Germany 51 51 51 52 51 53 53 54 52 5.2 5.2
5 10 Belgium 54 52 46 45 46 49 51 52 53 5.2 5.0
9 11 Netherlands 52 48 44 49 46 49 50 51 52 5.2 4.9
15 12 Taiwan, China 51 52 50 51 49 52 51 51 51 5.2 51
14 13 Australia 51 44 42 43 41 41 44 48 49 5.1 4.5
14 Israel 55 56 48 48 47 52 52 48 46 51 5.0
X 15 Luxembourg X x 29 30 27 35 36 39 47 5.1 3.7
18 16 Iceland 49 43 46 43 44 45 47 50 48 5.0 4.7
11 17 Ireland 51 52 47 43 43 46 48 49 50 5.0 4.8
13 18 Austria 51 46 41 46 44 46 48 50 49 4.9 4.7
26 19 Japan 44 41 45 50 46 52 49 46 4.7 4.9 4.7
21 20 Norway 46 41 43 42 42 46 48 49 49 4.9 4.6
25 21 New Zealand 44 41 40 40 41 42 44 43 47 4.8 4.3
42 22 Malaysia 36 38 40 46 47 49 49 48 46 4.7 4.5
20 23 Korea, Republic of 46 43 43 42 48 46 54 51 46 4.7 4.7
23 24 South Africa 46 43 42 43 42 43 42 42 45 4.6 4.3
28 25 China 42 45 42 42 39 39 41 45 46 4.6 4.3
24 26 Hong Kong SAR 46 36 41 44 41 46 46 45 44 4.6 4.4
X 27 Qatar X X X Xx 26 31 35 42 40 4.5 3.7
41 28 Costa Rica 37 36 31 31 34 35 37 39 43 4.4 3.7
32 29 Czech Republic 41 41 37 38 39 40 41 42 44 4.5 4.1
37 30 Portugal 38 34 33 33 35 37 36 36 41 4.5 3.7
10 44 France 51 38 42 40 45 38 39 39 39 4.0 4.1
38 58 India 37 34 32 36 33 36 35 36 38 3.7 35
Mean score for all countries in
in survey including top 30 39 36 33 33 31 33 33 34 36 37 3.5
Number of countries included
In WEF survey by year 75 80 102 104 117 125 131 134 133 139
WEF position ranking by year 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 10 Yr.
Avg.
Canada 6 12 7 13 13 14 15 14 9 7 11
United States 7 2 2 2 1 4 1 1 1 1 2
United Kingdom 17 10 8 8 7 10 12 9 7 4 9
Australia 14 17 22 18 23 25 22 19 14 13 19

Source Compiled by the author from thgorld Economic ForumGlobal Cometitiveness
Reportannual editions.

Note X = countrynotreportedm the annuaGlobal Competitiveness Report
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The results from th&/EFEOS over the past ten years (and keeping in mind that the
number of countries included in the survey has expanded from 75 countries in 2001 to
139 countries in 201&how that:

1 eight countries in the top 10 in 2001 remained in the top 10 in 2010: the US,
Finland, Sweden, Germany, Singapore, Belgium, Switzerland and Canada;

1 there has been movement in and out of the top 10ngmkiver the past decade.
The UK and Denmark moved up into the top ten rankyng010 They have
replaced Israel and the Netherlangho ranked in the top 10 in 2001;

1 over the past decade, the highest average scores (on a sed)drofAB R&D
collaboration have beeRifland(5.7); the US (5.6); Sweden (5.5); Switzerland
(5.3); Singapore (5.3); Germany (5.2); Taiwan; (5.1) the(®l1); Israel (5.0);
Belgium (5.0) and Canada (5.0); and,

1 some countries have significantly declined in the overall rankings. For example,
France ranked in 2001 but ranked 44th in 2010. India ranket] 88001
but ranked 58in 2010.

Thelnstitute for Management Development (IMD) also conducts an annual business
opinion survey and asks business execufives 58 countries its 2010 survey)

whet her fAknowl edge t amuwnrsif\eeros ibteit eve eins c i mip@l

devel opedo baircointriasconsistenowith thre WHEOS results, the

IMD survey results over the past three years assign Canada an increasing rank: rising
from 10" position in 2008 and 2009 td' @osition in 2010. On the other hand, the IMD
and WEFEOF rankings ovetrecent Xears amot consistent when it comes to some

other countries (e.g., the UK rank<"i6 the IMD 2010 survey resulghile it ranks &'

in the 20162011WEREOS results).

The OECD $oreboard statistics on-B collaboratiorand the World Economi€orum
survey resultdiave found their way into at least two major government reports on
national S&T and innovation performance. The Commonwealth Government of
Australiabs 200PRowarimgndeagstates: on str ategy,

AAustral i ads dhandicappadby fagmergayion,tdgplnation
and a lack of coordination. Busindssbusiness and researtthbusiness links
are poor. We rank last in the OECD on rates of collaboration between firms and

uni versitiesé Austr al iclaabhdsbusnessmemaksi ons t

are also inadequate, and our distance from the knowlatiyesive economies
of the northern hemi sphere i(GGOAt i | |
2009: 59).

a p

TheGovernment of Canadads SaConcicreporteidi e c hnol o

2009
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AA number of studies suggest distinct aspects of univelsismess linkages
R&D cross funding between ti@anadian business sector and universities is
high by international standards, both as a share of total Cames&agh and as
a share of GDRHowever, the proportion of Canadian businesses collaborating
with universities ofR&D is low by international stadards.The state of
universityi business R&D collaboration in Canada was not rahkguly by the
World Economic Fomn Competitiveness SurveSince there istrong evidence
that businesses chenefit from research and innovation collaboration with
universities, it is important to understand why these vagources give
apparently conflicting conclusiomms the statef intersectorakollaboration in
Canada(GOC, 2009: 7).

C a n a 8celdcs, Technology and Innovation Couiicsl o0 b s e rtheaMoildo n t ha't
Economi ¢ For umasggneshuow vaeking for Eanadiaskmsed on the
WEFREOQOS data availablat the tme (2008 and prior year result®}s has been

mentionegd Canada has moved up in the ranking'tpce in 2002010 ando 7" place

in 20102011.

University League Tables

In September @10 the Times Higher Education World UniversigriRings
(co-auhoredby Thomson Reutejsvere published and received considerable media
attention*” Canadian media repottighlightedthat the methodology underlying the
2010 rankings scaled back the weight attached tarthertance of reputation and

i ncl ude dowladgateng e fi K n i (BedkiarnddMbrow2010:1). But on

closer examinatigrihe Times Higher Educatid@2010 university league rankingsea
poor guide t o Ak no wdfunidegsiiesEheyardasadparthyora ct i vi t
anfindicatorcategp y 0 of @Al ndiush oy &détihisimnogust a
categoryAccording toPhil Baty, Deputy Editor of the rankingsactually represents a
single indicatorfia simple figure giving an institution's research income from industry
scaled againghe number of academic stafMoreover,asBaty states

AWe plan to supplement this category wi
years, but at the moment we feel that this is the best available proxy for high

quality knowledge transfer. It suggetis extent to which users are prepared to

pay for research and a university's ability to attract funding in the commercial
marketplacé® which are significant indicators of qualitjowever, because

the figures provided by institutions for this indicatare patchy, we have given

the category a relatively low weighting for the 2dDtables: it is worth just

2.5 per cent of t(Baty,2@®. Weba | | ranking sco

The wordil p a t ctheyight word to useAmong the top 100 ranked institution®, 3
failed to provide any data on industry incoton¢he compilers of theankings For
institutions that did report datawill be important taake account of whaley

*2Three Canadian universities were ranked in the top 50 universities and six more in the top 200
world-wide.
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reportedand consistency in reportirfg.g., contract research income, consulting
income, IP revenuesindin-kind contributions).

2.5.5 TheGontribution of U-B Collaboration to Foductivity

Thetheoretical and empiricaésearch on the relationship between innovation (broadly
definedor more narrowly conceivgé@nd productivitys extesive andhe general
conclusion isiot surprising: thereation diffusion, and application of knowledge
positively correlated witproductivitygrowth and levels both fandividual firms and
economywide. This provides much room for conjecture what specificcontributiors

U-B researcimay makeo productivityfor individual firmsor economywide, butthe
empiricalevidence base for measurittigit contributions still being built. Nonetheless,
studiesundertaken on B collaboratio as a determinaof productivityfor individual
firms andthe academic sectareinteresting For example:

1 Motohashi (200%hasfound a positive associatitaetween UB collaboration
and R&D productivity ¢sing patenting as a progyith respect to younger and
technologrally based firmsn JapanThis finding is ofpublic policyinterest
when it sits beside othéendicators suggesting the SKlay be less likely to
engage in UB dllaborations than larger firms; and,

T Abr amo, D 6 A n gand $olazzi (2DQ9nvestyatetvizetheruniversity
collaboration with domestic companiieselated to the scientific performance of
universities The authors conduetregression analysis bibliometric data from
78 universitiesn Italy andfind thatuniversity researchers whollaorate with
those in the private sector show research performance that is superior to that of
colleagues who are not involved in such collaboradamer et. al.,2009, in
their study of acadenmiadustry relationships in the US life sciences sector
c onc | u daall méaautesaculy with industry relationships published
significantly more and published agjeeater rate in the past three years than
respondents without such connectioi@®therstudies in this area are more
circumspect. For exaple,BanalEstanolet. al. (2008) find that while academic
researchers with industrial links publish sfgraintly more than their peers,
academic productivitymeasured by publication outpig)higher for low levels
of industry involvement as comparedhigh levels.

Yetit remains thatU-B collaboration has not beelefinitively linkedto increased
productivity performance at the firm or economide levels Of coursea wide range

of government support programs for business R&D are bastdtedrelief(supported

by empirical research) thatocialrates of return on research are considerably larger that
private rates of return (Scott et.,&002 and US National Academie$ Sciences

2009; and thabusinessetend to undemvest inR&D because theare unable to fully
appropriateall the benefits for themselves. However, it is only by inferéhatbusiness
R&D conducted in collaboration with universitiean be said tgenerate social returns

that exceed private returnBhis is an important ardar future conceptual and empirical
research.
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2.6 SummaryFindings
Definition

In this reportJ-B collaboration islefined as the set of relationships establidiyetthe

two sectordo advance their different interests and objectives. défiaition and
perspectiveaemoves any illusion (that may be inspired by the very use ofdhe

Acoll aborationo) that the two parties are
negotiating in their own seihterestLooking atU-B collaboratioras a negotiation in

research but perhaps too in other areas of engagéroastis a new and different light

on the role of government. From this perspective, a central role government can play is
creating conditions for successful negotiations between the two piaisesso one

policy lens for considering the effectiveness (or otherwise) of government measures to
encouragéJ-B collaboration.

Motivations

Universities and businesdeave different motivations faollaboratingBusinesses

place access to highly qualifipgople, the development of their future labour force
through the education of students, and access to university researchers and facilities, at
or near the top of their motivations for collaboration. Perhaps obviously, businesses
look to universities for@cess t&knowledge and talent to strengthibeir

competitiveness. Universities have diverse and diffuse institutional motivations for
collaborating with business (e.g. diversifying their research funding sources or as an
element of their branding strateg). The motivations of individual academics for
collaborating with businesses amious, but generally do not include seeking

immediate personal financial gdirat least in the short run.

Barriers

Many surveys and studies on barriers 8 Jollaloration have been undertaken. The
problem withresultsfrom thiswork is thatheymaywrongly be takemo suggest that
policies targeted at the removal of any particular barrier will generate an immediate
Ai nca dimprevemernin U-B collaborationRoss FinnieAssociate Professor at
t he Uni ver sGradyate &Sdhooldt Pukdiocraad@raational Affairshas
suggested thathena given area of public policy interastdefined bya high degreef
uncertainty and complexityhen anarrowbarier-removal strategynay notalways

yield desired outcome®

Several surveys find that businesses do not rank increasing their profitability at the top
of their list of motivations for collaborating with universitidsis is deserving of
further reseaitto better understand, given that other surveys find that businesses

*3 Finnie made this observation in the context pfesentation to a CSLS seminar on the subject
of access to postecondary (PSE) education. He suggested that policies intended to raise post
second education participation rates overall need to go beyond {eaiigted policy tools and
strategies such dbose related to student financial aid and tuition fees.
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perceive the filong term orientationodo of un
collaboration. As an initial proposition, this report suggests that business concerns over

the lorg-term orientation of university research may not only be misplaced but may run

counter tahe selfinterest of both business management and shareholders.

Amongthe most interestingf empirical researcfindings on barriers to

U-B collaboration is thadtrms and universities seem to learn by doing, including

overcoming orientation barriers and, to a lesser extent, transaction barriers (e.g. IP
management processes and research funding emantg) In essencd/-B

collaboration may be regardedkmsngas mucra fist o ¢ k ophem@smeron A f | owo
Additionsto the stock of LB collaboratiormay exhibit considerable longevity rather

than being transitory in time.

Determinants

Business determinants for entering irdeearch collaborationgth universitieshave
been the subject of extensive reseafti@mainfindings include:

1 Largefirms are more likely to collaborate with universities than are small
firms. However there is good reason for policy makers to focus on encouraging
collaboration between smailirms and universities.ifn size has generally not
been found tde a robust predictor for innovation. In fact, while large firms do
spend more oR&D than smaller firms, due to their size and greater profits,
theymay not be intrinsically more innovedi. Indeed, small firms are found be
moreinnovative per dollar of R&D.

1 U-B collaboration is more likelyto occurin some economic sectorthan
others. Theextent of UB collaboration witin any jurisdiction reflects the
research intensity of different@womic sectors. Croggtional differences in
U-B collaboration may reflect differerem the structure of national economies.

1 Reports on the death of the linear model of innovation, where universities
push out inventiors and knowledge which are then aoamercialized by
businesseshave beerexaggerated Thelinear model implies there &one
way flow of knowledge: universities are the location for basic research which is
then translated through applied research to commercialization and application in
themarketplace. This linear model has fallen out of favour mantdecades.
Otherperspectivesn innovatiorhave been advanced, including those based on
fecosystemo and network model s of i nnov
remain prominent within gernment policy statements. It is likely that the most
effective public policies to improve business innovation and encourdje U
collaboration in the future will draw insight from both traditional and new ways
of thinking about innovation;

i Firms tend to collaborate with universities that arenearest to them One
empirical study suggests that, in Canada, as the geographic distance between a
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business enterprise and a university increases by ten percent, the fraction of the
total R&D expenditures of that emprise directed to that university decreases by
just over one percent. Proximity meat to UB collaboration, but this not
inconsistent with survey and research findings on how multinational
corporations decide on where to allocate their R&D resoufbey takehe

presence of, and accesslt@al universitiesnto full account in making their

R&D investment decisions.

1 Firms that receive government subsidies and incentives for R&D are more
likely to collaborate with universitiesthan those that do ot. However, this
may bebecause athe industryand universityparticipation conditions attached
to government support programs alternativelypecause firms that collaborate
with universities are just more likely to be recipients of government support
the specific area of government R&D tax credits, little is known about their
incremental impact on encouragingB.tesearch collaboration. This has not
stopped many stakeholder groups from advocating R&D tax credits that are
designed to encourageRJcollaboration.

Measurement

Measuring UB collaboration relies on a fairly narrow range of indicators: research
funding; bibliometric; technology transfer; and indicators derived from various surveys
of innovation and business opinion. In summary:

1 Funding Indicators. Large Canadian governmenvestments in research
performed in the Canadian higher education sector do not appear to have
mar kedly Al everaged out private sector
higher education sector. Canadian busifiesding of HERD has flatlined over
the past decade in constant dollar terms and as share of total HERD. Canadian
business funding of HERD in an international context sugtfest Canad#s
leading manyther jurisdictiongincluding theUS, the UK and Asitralig). But
there are many reasons, and not only reasons relating to weakndisses i
international comparability of the data, for why Canada cannot take any large
degree of comforiCanada may have an underachieving denominator (Business
Expenditures v Research and Development or BERD) rather than an
overachieving numerator (BERD performadhe higher education sector); and
a small number of projects undertaken by a small number of large companies
may heavily influenceboth anmial data and longer tertrends;

1 Bibliometric Indicators. Thenumber ofuniversityindustry ceauthored (UIC)
science and technology publicatiossncreasing internationally, in part driven
by increasing WC publication rates in Chin&anadiarUIC publications
increased beteerL980 and through to 20@6 reach theates achieved in the
USin 2008;
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1 Technology Transfer and Commercialization Indicators.These indicators
are challenging to construct, aseibject to wide interpretatiand, in any case,
their relevance as proxiydicators of UB collaboration (as opposed to
technology transfer activity levels) is open to delBésed on 2004 data
assembled by one group of expgitte US leads the UK and some other EU
countriesby indicators of commercial potential (e.g., pat@pplications and
patent grantper dollar of research expenditymhile universities within the
UK andsomeother EU countries leday indicators of commercial application
(e.g. licence executed and university stgricompanies formeokr dollar of
research expenditujeUS universities appear to lealll jurisdictionsconsidered
by licence revenues received as a percentage of total university research
revenues.

Canadian universities presesimixed picture relative tother jurisdictions.

With respetto indicatorsof commercial potential, Canada Hegerinvention
disclosures than the US, the UK and ElUbut makesnorepatent applications.
With respect to indicators of commercial application, Canada falls behind the
UK and the EU in licences exdedandstartup companies formegaerdollar of
research expenditurBut Canadian researghtensive universities appear to be
generating roughly the same number of atprcompanies per dollar of research
expenditure as are US universiti€s.the extenCanadian university staump

rates may be less than their EU counterpard,although a subject for future
research, thimay reflect the influence of EU government incentives for the
creation of university stattps asnuch asany inherent differenca universiy
behaviour or characteristics.

There are various surveys on business opinion on the strength of linkages between
universities and businegSanada has moved up in the rankings fdB tesearch
collaboration withinhhe World Economic Foruén sxedtdtive Opiniorsurveyresults over
the past decade. It has moved frafrpace position ta@" place over the last two years
The IMD survey of executive opinion halsoassiged Canada an increasing raaker
the past three yeanssing from 10" place position in 2008 to 8tplaceposition in 2010.

U-B Collaboration and Productivity

Although the empirical research base is still being buiB, tbllaboration appears to
make a positive contribution to: firlevel productivity performance (althoughecan
always find individual cases where this may not be so); possibly also to academic
research productivity; and, if only by implication, to econesmge productivity
performance (although by how much, even if it were measurable, is completely
unknown).

Taken together, thesemmaryfindingshelp set the context for considering how
Canadian federal and provincgdvernments & encouraging 4B collaboration.

Before doing so, however, it is usefulsiet outadescriptive framework for assembling
and eporting ormpolicy measuret encourage 4B collaboration.
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3.0 AFRAMEWORK FOR DESCRIBING POLICY MEASURES
ENCOURAGERJCOLLABORANO

3.1 The Descriptive Framework

This reportadopts a four part framewottorganize and preseimformationon policy
measure$o encourage 4B collaboration thaindividually exhibit great diversity in
design and implementatiohhe framework reflects theories on the choice of governing
instruments€.g, Lowi, 1972 Doern and Wilson, 1974 rebilcock and Hartle, 1982;

and Trebilcock, 20051t builds on and expands wankdertaken by Harmon (200%)

sets out four roles for government: as advocate, enabler, funder andakde.

Government as advocate
This function is exercisetthrough

1 issuing plicy statementand strategiethatindicatethe priority accorded by
government to kB collaboration andhatoften sebut government markers for
what forms of UB collaboration(and in what areasyill befunded or dberwise
supported

1 commissioning or supportingtudes on UB collaboration §ometimes
accompanied by consultation exercises with the general public or stakeholder
group9y or usingsuchother instrurents and channels of persuasion as
sponsorship of eventnd conferences;

1 revising mandates of existing ggwvment institutions or making other changes in
the machinery of governmettt encourage them to focus orBJcollaboration
Suchchangesnay carryimportantsymbolic asvell assubstantiveneaning; and,

1 measuring and publiclyeporting onU-B collaboraton and issuing various public
recognition awards for 4B collaboration.

Government as enabler
This function is exercisetthirough

1 supportingor permitting an expanding range of activitiesftgrmediary
organizationgor creating new ongso encourag U-B collaboration Such
organizationgsometimes referred @msin b o rsdpearn ni ng B st i t uti ons.
i F o u Hlar drgari¥zations) are diverse in form, function, and scale of activity.
Nonethelessattheir coretheyoften serve asegotiating forums wherdifferent
university and businegandoftengovernmentpbjectives and interests can be
identified andreconciled to find mutually beneficial (or, at a minimum, mutually
acceptable) outcomes;
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drawingon government physical and intellectuakearctassés, such azo-
location of government research facilities with #eofbusinesseand
universitiesand sometimes accompanied by unified management stryaackes

supportingnstitutions and processes for #wechange of labour market
informationbetween the two sectors aatsoprogramdo facilitateresearcher and
employee robility between the two sectors.

Government as funder

This function s exercised through

T

attaching conditions to research funding for univeesitr for individual
researchis that requireexplicitly or implicitly, involvement of business sector
partners;

funding nationally and internationally significanallaborativeresearclprojects
wheregovernment, university and industry participat®the fundamental
operating assmption

targeting economic development progsaamd associated funditm
geographicallydefined c | ust er so of  uactivityyer si ty and

aligning fiscal incentivege.g.,R&D tax credits) to support4B research
collaborationand

leveraging therspending instrumen{g.g. government procurement) to
encourage B collaboration

Government as rudlmaker

This function is exercisethrough

1
il

regulatory regimefor intellectual property

thedesignand implementatioof otherregulations (e.g.in the areas of antitryst
export controlsimmigration,the regulation of product standards, the regulation
of foreign investmentand the conduct ofesearclitself); and,

director indirect influence over universityovernance anghanagement
arrangenents

Two ofthese four categories, government as enabler and governmentiaskelgare
deserving of extended explanation.
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Government as enabler

To describe government as an enabler can connote a role for government that is: indirect
rather than dlect; limited rather than expansive; and supportive rather than coéfcive.

Of course, the design and outcome of enabling measures may result in a government role
this is all or none of these.

This report separates oghvernmensupport measures fortarmediary organizations
from other types of enabling measurelis is becausentermediary organizationday a
prominent role in regional and national innovation systéietcalfe(2010)suggests that
while firmscan manage to innovate entirely throulgeir own internal efforts, access to
external knowledge often requires that the firm develop (or rely on) innovation
intermediaries to complemetheir internal arrangement&here are hundreas
organizations that may be characterized as performingrietiary functions to enable
innovation (Dalziel, 2010)T'he intermediaryrganizations selected for inclusion in this
report:

1 focus their activities and resoura@sthe university and business relationship
although very typically this encompassesdltier (governmentidimension of the
Atripl e hel-buginesggovernmentirelamhigsi t y

1 received startup funding from government and, somecases, continue to
receive governmeritindingto support their operations and activitiasd,

1 serveto illustrate that governmentge supportingwo types of intermediary
organizations

- those with a sectoral focus (on technological fields or industry sectors)
andthatoftenreflect national R&D investment policyiprities; and,

- thosewithout anypre-defined techology or industry focuand that
often reflect more generpblicy objectives (e.g. buttressirige
professional, financial or other capacitasuniversities and
businesses most often small and medium sized businesses
engage with onanother).

“For example, the UK Coalition Governmentds Agr
politicians could argue that because they held all the information, they needed more power. But

today, technagical innovation has with astonishing spedddeveloped the opportunity to

spread information and decentralize power in a way we have never seen before. So we will

extend transparency to every area of public life. Similarly, there has been the asstinaptio

centr al government can only change peopl ebs behe
government will be a much smarter one, shunning the bureaucratic levers of the past and finding

intelligent ways to encourage, support and enable people tobneaket er choi ces f or th
(HMG, 2010p: 78).
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Government as ruienaker

The role of gmakenmeenhcampéssése the use of
i nstruments but may al so involve a variety
including: administrative guidelines; formal or infahagreementsequiring
undertakingsinderlegislativeauthority, and direct or indirect influence on the structure
andmanagemeraf universitiesThere are two features of government-miaking

activitiesto encourage 4B collaboration that distinguisisthem from the much larger

universe of government rutaaking activity:

1 they araentended tachieve any number of broader policy objectives, but
encouraging kB collaboration is one of tiveforeseerconsequences; and,

1 they may have diffuse impact on 4B collaboration but nonetheless have
significant andoreseennfluence oreconomicand otheincentivesor U-B
collaboration.

3.2 Applying the Framework

There are thremtroductory pointgespecting the application of this framework within
this reprt:

1 theframework does not address to full satisfaction various policy instrument
Aboundar y dotallmpaity measuses cited have encouraging U
collaboration as their primary objectivettedughmanydo), but all have
encouraging kB collaboraton as an impo&ntsub-objective or argremised
upon UB collaboration. Sommeasures may have multiple charastés (e.qg.,
advocacy, enablindunding and rulemaking). A degree of qualitatiyjadgment
is exercised imoth identifying and positioningolicy measures in this report;

1 many oftheexamplegprovidedare centrajovernmehpolicy measures
However, sukcentral government leve{and the nationahdministrationsof
Scotland, Wales and Northern Ireland through devolutienconstitutional
responsibilitiedor educationincluding higher educatioftheexamples of sub
central government measures presented at least stggésB collaboration is
of policy interest across all levels of governmentd

1 thisreportfollows in the pathtakenby two recenthigh-level reviews btertiary
educatioracross national jurisdictiof®ECD, 200¢ andUNESCO, 2009) and
does not provide definition of auniversity Universities may be defined
according tovariouslegal, institutiond (i.e., universityassociation membership
administrative and statistical collectioeriteriaand purposefNonetheless, both
the OECDand UNESCO reports highlight amcreasing diversification of
institutions in both form and function foratprovision of higher educatiomhe
UNESCO reporemphasizes the expansion of different types of institutiotis
different functionsin contrast, he OECD report draws attention to a growing
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diversity of educational offeringsithin single institutions, regardless of their
type. TheOECD report states:

AFor i nstance, traditional uni versitie
educational offerings to include shastcle courses and more

vocationallyoriented degrees. This trend reflects that, in some countries,

distinctions between stitutional types have become blurred. In some of

these, university systems have become
binary university systems were abolished in Australia and the United

Kingdom in the | ate 198@GECB®D@Wcearly 19
23).

Each of the followingections of this report, one each @anada, the US, the UK and
Australia,opers with a synopsi®fthesubject ount r y s u mlloweslbysi ty sys
a description of the historical evolution of government policieato@age LB

collaboration. Thexamples of public policy measui@® then presented according to

the framework of government as advocate, enabler, funder anudaigts.
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4.0 Canada

1.1 Context

The Association of Universities and Colleges of Carfad#CC) has 94 member

institutions and represerdl the majorCanadiaruniversitiesln 20082009 total

enrollment at Canadian uniggties was 1.1 million persong96 thousand full time and

270 thousand pitime. The Association of Canadian Community Cgite (ACCC) has

150 member institutions and represents the majority of colleges, institutes of technology,
cégeps (les colleges d'enseignement général et professionnel), and polytechnics in
CanadaThe ACCC estimates that full and p&irhe enrollment in & member

institutions has approached 1.1 million over recent y&ars.

Canadano longerhas ahigh level and permanent national forum that brings together
industry and university leadeis. 1983 the Canadian Corporatggher Education Forum
(C-HEF) was estblished to bring the leadership of major Canadian businesses into
contact with university leadershif-HEF has been inactive since 2000e forum was

an initiative of Concordia University, which agreed to house its secretariat until 1997 at
which time t was moved to the University of Calgary. Over the course of its existence
through to 2000C-HEF was chaired a series of prominent individuals, including: Lloyd
Barber (former president of the AUCC), James Downy (former president of three
Canadian univesties and later president a@EO of the Higher Education Quality
Council of Ontario); and John H. Dinsmore (former Deputy Minister with the
Government of Québec and today a member of the Osborne GreHgE E6 s | a st
chairman (between 1996 and 2000) wasmim Wagner, former President of the
University of Calgary (1978988).C-H E F f@wsdingcorporate members ihaded

senior executives fromuch companies &ombardier)mperial Oiland Bell Canad&

> This report focusses on public policies to encourage collaboration between business and

universities rather than with vocationattyiented colleges. However, the relationships between

business and votianal education institutions, and the role of public policy in strengthening those
relationships, are a subject deserving of furthe
last three years, there has been a dramatic increase in the numberadfiesmpartnering with

colleges for applied research projects and colleges are now extensively involved in regional and

national research networks. éColleges are key ir
meet the goal of increasing business invesinn research and development, in particular by
SMEs. SMEs are at the heart of Canadads competit

source of job creation. ACCC has recommended that the Government of Canada review its

research investments fronmetiperspective of SMEs with a view to balancing investments in

discovery research with increased support for the practical side of research that helps businesses
start, develop and grow and thus i mprove product
Caradian Community Colleges, 2010: 24).

6 C-HEF began to fadaway by 2000, possibly because of generational change in university and
business leadership or perhaps because it failed to deliver value to its members.
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In 2006, taal public and private expenditures of tary education in Canada vee2.6

percent of GDP. likomparison, and for the most recent years for which data is available,
total public and private expenditures on tertiary education as a percentage af&DP

1.5 percent in Australia; 1.3 percent in thi; 3.1 percent in the US, and an average of
1.5 pecent across all OECD countri@@ECD, 2010).

The Canadiarconstitutionassigns responsibility f@ducation, including higher
education (described in Canada as {sesondary education), to the thirtgeovincial

and territorial government$.The federal government contributes indirectly to funding
the operational costs of higher education through transfer payments to provincial and
territorial governments. In 2018011, the federal government will tréasC$ 3.4 billion
for postsecondary educatido provincial and territorial governmenishe federal
government also provides student loans and a variety dfased supports.

The federal governmefiinds research at Canadian universities throughiatyanf

programs, inelding those operated through thfederalgranting councils (the Natural

Science and Engineering Research Council, the Social Sciences and Humanities Research
Council and the Canadian Institutes of Health Research). Federal fus@ilsg provided

for research infrastructure through the Canada Foundation for Innowatiicior research
professorships through the Canada Research Chairs proyyseparate federal funding
program exists to help coverthen s t i t indiracd yosslof r§séarch. Vocational
education in Canada, generally delivered through the college system, has come to be an
area of shared responsibility between fatland provincial governments (Lyons et. al.,

1991).

Canadian federal government research organizatinderwent considerable expansion
during and after the Second World War. Figliegnext paggillustrates the evolution of
selected aspects ofthee d e r a | g institetionalaneé policyarshitecturdor
innovation.

*"The Canadian federal government hasstitutional and treaty obligations for education for
First Nations peoples on reserves.
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Figure 10
Selected Aspectsfdahe Evolution of Federal Architecture for Research and
Innovation (llustrative not comprehensivg
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Concernwith U-B collaboration was not prominent at federal and provincial government
levels until theearly1980s, although there was a continuing evolution of public policy
thinking about the relationghbetweerthe university and business sectors over the post
1945period.Four policy signposts marking this evolutimere

T Report of the Royal Commi ssion on Canadad
1957) TheRoyal Commission was launched by the federakgoment led by
Prime MinisterLouis St. Laurenin 1955 and was chaired by Walter Gordon
(who later became Minister of Finance under Prime Minister Lester PeafFsen).
Co mmi s sepodracognized an important role for universities in the trgnin
of sdentists and researchers It relationship between universities dnbiness
did not draw their extended commexicept through indirect reference:

ALack of balance, with neglect of fund
universities must rely on funds vdhi are provided for specific and applied

purposes. Fundamental research can only be given its proper emphasis

when available funds can be used to this end. It may not be possible to

define precisely the volume of fundamental research which should be

undertiken in Canadian universities, but we feel it necessary to warn

against a tendency to subordinate fundamental to applied research, and to

point out that as our universities grow the proper performance of their

functions will require increasing support f@search of a fundamental

nat YGOE,1957:455).

1 A Science Policy ér Canada (Lamontagne, 197€1977).In 1967the Canadian

Senate adopted a resolution setting up a special committee to review science

policy in Canada. Chaired by Senator Maurice Langmgathe Committee issued

four reports between 1970 and 19T he Commi t t e eTargetsar@72 r ep o
Strategies for the Seventidsund that Canadian business R&D expenditures on

R&D as a share of total R&D expenditures were among the lowest in thB OEC

and government research institutions accounted for the largest portion of national

R&D expenditures. The report found this w
embedded model 06 where government research
research, including throughanadaés Nati on&TheRpostear ch Col

8 The Lamontagne committee was mandated to examine: trends in R&D expenditures over time;

R&D activities by the federal government; federal assistance to various goosyggport R&D;

and broad principals, financial requirements, and the structural organization required for a

dynamic and efficient science policy. I't i ssued
Presento (1970); ATadreyetnd i @rsd Ft1Padt29gi ean df dirA tGloe
Organization for the Seventies@p(I®Pdr.t Dme AC®o mmI
and Unfinished Businesso in 1977. The work of ¢t
by a 1963 Royal Commission on GovermhOrganization (Glassco) which had called attention

to the lack of a national science policy.

*9The report examined an array of other explanatory factors, including levels of foreign
ownership and control and the high tariff regime for much of the matwifng sector (although
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recommended that fedesalpport for university research grants angpsut for
national laboratories should be institutionally separated (a recommendation that
subsequently led to the establishment of Cahala trebkearelgFanting

councils).

The Commissionergoundthatrelationshipetween universities and business
were not as strong as they miglket Bheyrecommendethata study of future

skills requirementbe undertakeand that anational conferere of industry and
university representativé® heldto consider mechanisms for cooperation
between the two sectorBhe Commissioners envisioned a role for government in
strengthening linkages between the university and business sectocs dut
continuing role:

Aln addition to the proposed study, we
should be taken to bridge the gap between the academic and industrial
sectors. These two worlds must always be different because their missions
are not the same. Howeverethare becoming more and more
interdependent. Universities could not survive and expand without

industry and, as the scientific and technological era develops, industry
needs universities. The fact that in the past they have contrived to exist
separately rad cultivate a mutual contempt is no justification for

maintaining the two solitudes in the futuv&hat is required is an effort to
build institutional links that will develop not only a continuing dialogue

but concrete coperation. But even here, patisrshould not be imposed

from the outside. This responsibility should be left to the two sectors.
However, participatory democracy often needs an initial spark to teegin
work, especially when it involves groups that have seldom had an
opportunity to meeand start talking. We feel that Canadian universities

and industry should be given this opportuni§OC, 1972:521).

1 1981 Annual Statement of the Chairman of the Science Council of Canada
(Fortier, 1981). A different perspective on4B collaboration, ad the role of
government in encouraging such collaboration, was set out by
Claude Fortier, the Chairman of the Science Council of Canada (a federal
government advisory body established by federal statute in 1966 and which
existed untill993 in 1981 He gened his 198AnnualStatement’ which he
devot ed dniversity-ladusgry Interactivoa by observing:

AGrowing public interest i n the intera
industry can be attributed to the current shortage of univeraityed
manpower in many engineering and scientific disciplines, increasing

not in the automotive sector where Canada had entered into a bilateral free trade agreement with
the US through the Canadlls Automotive Products Trade Agreement of 1965).

Annual Stiwighin thenScierice Jowncilofont ai ned as

“Fortierd 1
Annual Report.

s 198
Canadabdts 1981



59

public awareness of the scientific and technological implications of

providing Canada with the energy it requires, and the belief that much of

the lack of competitiveness of Canadian industain be attributed to its

|l ow | evel of research and devel opment.

Fortier went on to say that @dAprior to the
the late 1950s and 1960s, universitglustry interaction was left largely to the
bodi es codtlmer nedo an

AThere was a gener al absence of pressu

through formal regulations or generously funded government programs.

Government had not yet entered the picture to change the relatively simple

two-body nature of universitindustry relations into a thresody system,

in which there are now three interface
Much of Fortierds statemenrptovinmidds devoted t
mechani sms and programs tiogtheaperatiorst t he un
manpower so essential t o tHedookmaezof t h of t h
the range of existing 4B institutions for research collaboration, including the
Industrial Research Institutes located at Canadian universities and which had
receivedstast p funding from the federal governm
Trade and Commerce starting in the late 1960s. But this particular model for
encouraging LB collaboration did not appear to attract his strong support:

AThey [ t h eseérchdnstisites] weeelestaBlished through
negotiations between the university and the department, not in response to
a need expressed by industry, but to act as brokers to sell the services of
individual faculty members to industry in the form of coottas . 0

Task Force on Federal Policies and Programs for Technology Development
(Wright, 1984). By the mid1980s the Canadian federal government had come
more firmly to the view that 4B collaboration was a matter of public interest.

The signpost report wassued in 1984 by a task force set up by the federal
government and chaired by Douglas Wright (President andGhaacellor of the
University of Waterloo between 1981 and 1993). The main challenge for the task
force was to recommend how to bring coherdndbe multitude of federal

regional economic development programs that had grown up over time and shift
federal industrial policies and strategies away from the provision of subsidies to
industry.(Doern and Levesque, 2002).

Oneof t he r e pwarst ddse vcohtaepdt eernstindusteyl vy t o Auni v
cooperationo and o ffaivessitypabdratories weee ewet at e me nt
Ai vory towerso, they are emphatically | es
centr al and strat egi achefforti @GOC, 08409 Nnadads oV
The report called attention to the model of federal support for university research
represented by the Maal Science and Engineering Research Council (NSERC
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which, in 1978, had assum#teresearch granting functionsof€a d a 6 s Nat i on a
Research Coundih natural sciences and engineering disciplnes

AOf all the Canadian agencies, progran
the course of our research, NSERC was the most widely praised. We

believe it must continue to play anportant and expanding role in the

devel opment of Canadads scientific pot
it operates, and which are to some degree responsible for its success,

should be applied more widely: industry participation, peer review and a

mni mum of bur eaul@@CalB84:20).compl exi ty. o

The Wrightreport warned against creatiagplethora of programs aimed at
encouraging this or that aspect of industnyversityco-operationand

recommended, instead, that a flat 25 percent bonus atthal value of

cooperative work carried out by universities for the private sector should be paid
to the universities by the federal government. The report also argued in favour of
using the tax system to incentB) c o | | a Wbf oompahies could eag 50
percent tax credit for R&D that was performed on their behalf by universities, it
would dramatically stimulate the desired dialogue between industry and
universities GOC, 1984:19).

1 Royal Commission on the Economic Union and Development Prospetts
Canada (1985).The royal commission wasstablished in 1982 andaschaired
by the Honourable Donald S. Macdondldecommendethat Canada should
negotiate a free trade agreement with the AlSong its other recommendations
for future growth and eployment, the Commissioners said fi-Bezandary
institutes should llpce more emphasis on science, engineering and business
courses. Universities should be more active in the commercializstion
i nv e n {The €onsnissioarsalsotook note of the emergee and role of
intermediaryorganizationsitting between business and universities:
ATechnol ogy breseakck arganizations antd thiaaks have
assisted technology acquisition in other countries. Both the private and public
sectorsinCanad s hould consider more activity of
383).

The increasingederal and provincial governmeanterest in encouraging-B
collaboration during the 1980s and thereafter took place within the changing global
economic and technadal circumstances of the tinaad wasnfluenced by domestic
circumstances, including:

1 the integration of the Canadian and USconomies (accelerated by the
negotiation of the 1988 CanadaJS Free Trade Agreement (FTA))This
placed new competitive pressa on Canadian businesses and new constraints
on how governments could assist their businesses through subsidies and other
support mechanisms. This was a supporting circumstance for greater
government interest in measures to support business compesisiveneays
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that were FTA compliant, including a first generation of policies (such as the
federal Networks of Centres of Excellence program established in 1989) to
strengthen what was increasingly referred to as a national innovation system
wi t hi n edgebiaksneodwle c on o my 0 ;

i fiscalconstraints on Canadian governmentsThese constraintserefelt
through the 1980s and culminaiedhesoc al | ed fAnorthern pesoo
early 1990s. The policy priority placed on reigning in government deficits at
fedeal and provincial government levels was reflected in wglead spending
restraints, including federal and provincial funding for higher educ@4artin,
2009) Thisled universities to seek to diversify funding sources, most
importantly through seekgnincreases in tuition fees, but also through their
engagemet with the business communignd,

1 avolatile constitutional context. This context was marked Ilye 1980
GovernmentoQuébeé s pr ovi nci al referendum on a
associationwith Canada (which was rejected Québeovoters); the 1982
Constitution Acfwhich passed despite the GovernmerQoébeé s o bj ect i ons
the 1987 Meechake Constitutional Accordnhich failed to achieve the
required ratification by all provincial govenents); the 1992 Charlottetown
Constitutional Accord (which failed to achieve the required support in a national
referendum); and the Government@iébeé s 1995 provinci al ref
sovereigty (fafter having made a formal offer to Canada for a nenaic
and pol it i raadwhipghdailetl loye@ nasrdwimargifhese were
defining political circumstansdor federal government support for higher
education during th&980s ad after. Through to mid990s the federal
government treaded with d&an in its support for the higher education sector. It
continued to do so after the 1995 referenduntlyeta larger political space for
federal government involvemeintspecific areasmergedi.e. research
funding, encouraging 4B collaboration in resech areas, and funding for
vocational training on the basis on fedgyadvincial labour market agreements

4.2 CanadiarGovernmensas Advocats

The examples of #B advocacythrough policy statements and strategies (and associated
commissioned repa}in this section are organized by level of governm€anadian

federal governmentsf different political stripesaveadvocated greater-B

collaborationprimarily under the rubric of strengthenitieCanadi an fAi nnovati ol
s y s tiatman which refleed the increasingly dominamay of thinking about

science and technologplicy during the late 1980s and through to todfaanadian

>L Over the past thirty years, innovation as a source of economic growth and social advantage has
been increasingly viewed in all OECD countries from a structuralist perspective, where

Ai nnov atyist emso are a prime focus of attention.
to be that set of distinct institutions which jointly and individually contribute to the development

and diffusion of new technologies (Metcalfe, 1995). This perspeotigame the dominant way

of thinking about S&T policy for a variety of reasons, perhaps not the least of which is the room
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provincial governments frequently highlightRJcollaboration as one element of their
broadetinnovationpolicies and sategiesalthough they are not as forceful advocates of
U-B collaboratiorwithin their higher education polycstatements aneports Canadian
localgovernments have alsodseadvocates for LB collaboration within their
communitieswith the strongedocal governmenadvocates being those who have
invested in their local research parks and business incubator facilities located on or
adjacent to their local university and college campuses.

4.2.1 Federal Governmen$tatements and Strategies

1 A New Framewak for Economic Policy and Building a More Innovative
Economy(1994).These two federal policy documents, the first issued by the
Minister of Finance and the second by khaister of Industry, set outm@acro
and micro economic growiigendaBoth papersighlighted the need to
strengthen linkagebetween academia and indusirge Finance papesaid

AAl t hough Canadian academic scientists
world's best in many fields, there has been far too little success translating

good rese@h ideas into commercial success. Canadian medical

researchers, for example, are at the leading edge in several fields but the
commercial 'receptor capacity' to develop their ideas scarcely exibts

country. This is unfortunately all too typicalei2eloping linkages that

really work between Canada's knowledge base and its commercial base

will therefore remain airGOQmWeIH66)Ng chal l

Both papers deferred to a then forthcoming federal review of S&T policies with
respect tahe specific measures that would be taken.

1 Federal S&T Policy Review (19941996).This review involved: an internal
government review; a public consultation process; and an external review by the
National Advisory Board on Science and Technology (NAB3Mg review
waslinked to the larger program of spending cuts the federal government was
embarkingonthrough what was known as Program Revi@wikshank and
Holbrook, 2001) Thefinal NABST reportHealthy, Wealthy and Wise: A
Framework for an IntegrateBederal Science and Technology Strategy
emphasized the need for collaboration and multidisciplinary restamighout
the innovation systenit recommendethat the federal government should
encourage collaboratidmetweerlarge companies,NEs, univesities and
colleges(GOC, 1995)The S&T review led to the federal policy document
Science andechnology for the New Centui:Federal StrategyT he strategy
advocated the buildingf partnerships, alliances, networks and other linkages
bet warmvat dn syst emGO@I®IGY i ci pant s

it provides for governments of all political stripes to intervene under the banner of strengthening
relationships between innovatisgistem components.
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1 Federal Governmentinnovation Strategy Developmentand Statemeants
(19972002) Starting in1997, the federal government began a large program of
investments in university research and research capacity, includitanbea
Research Chairs program to attract the
Canadian universities; the Canada Foundation for Innovationdadsearch
infrastructure; the Indirectd@sts of Researchrégram (initially funded in 2001
and made @rmanent in 2003); Genome Canada to support-Ergle genomics
and proteomics research projects; further funtbnghe Networks of Centres of
Excellence (originally establishedin9 8 9 ) ; and increased fund
granting councilgincluding he Canadian Institutes for Health Research
established by the federal government in 2888 which replaced the Medical
Research Council of Cangd&ederal funding for university research through
theseprograms and instrumergsew from some C$ 733 millioin 19971998
to almost C$1.7 billion in 2062002. Funding continued to flow through the
same instruments to reach aZ$ billion in 20072008 (AUCC 2008 14).

Yet it wasaftermany of these irestments had been annountiet, in February
of 2002,Prime Minister Jean Chrétien announced that Canada was developing a
new innovation strategy and that:

fAiTo stimulate reflection and to help crystallize a Canadie effort, we

are releasing two papetsnowledge Matters: Skills and Learning for
CanadiansandAchieving Excellence: Investing in People, Knowledge
and Opportunity From this starting point, we look forward to building a
broad consensus not only on common national goals, but also on what
we need to do to achieve them in the Canadian v&0DC, 200Z: 2).

TheAchieving Excellencpaper statethat:i The gover nment i s comm
bringing university researchers together with firms to ensure that our best idea

make it to t(6B@C,20@2a)kheimglititanessagedbothpapers

(andthe subsequent national consultation process and national summit held in

2002) wadhat thefederalgovernment had done its part and now it was time for

business and other sectors (including universities) to step up to the plate.

1 Report of the Expert Pané on the Commercialization of Research (2006).
This reportresulted from the work of a smember expert panel chaired by
Joseph L. Rotman, Canadiansinessman arghilanthropist. Thgovernment
asked the panel téprovide advice on how the federal gaweient can proceed
with an integrated stratedgy bring about the fundamih changes required to
improveCanadadés commer ci al i loagtternon ( GOICT, or ma n
2006c: 2)Thecoreofthe e por t 6s el even recommendati o
minority governmented by Prime Minister Stephen Harper was fia new r ol
the private sector as a full partner in charting the course for, and developing
policy related to, commercialization. 0O
implicit message of theOP2 Achieving Excellencgaper explicit: Canada faced
a demand rather than supjsigle challenge. The Expert Panel said:
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ACanada has come a | ong way in address
commercialization equation. It has increased funding for university

research that produces both the knowledge and the talented people needed

for commercialization, and it has employed tax measures to attract risk

capital. But there is a broad range of evidence that Canada is still

struggling on the demand sidée in the pullfrom the private sectay.

(GOC,20060: 2).

1 Advantage Canadai Building a Strong Economy for Canadians (2006
Thefederalgovernmerd s Mi ni s t é¢he Hoodurabidim-ahertye |,
issued this broad economic policy statenerite fall of 2006. Thetatement
included reference to encouragingBL.tollaboration but waquite careful in
describing the role of the federal government:

filntroducing research networks managed and led by the private sector
andfocused on addressing the practical needs ahésses will create
more value from businessiversity collaboration. As there may be
insufficient economic incentives for the private sector alone to support
this type of partnership, there may be a limited role for government
support.The Government caalso help businesses, including small and
mediumsizedenterprises, become more innovative by accessing the
technologydevelopment and application capacity residing in community
collegesn (GOC,2006:66-67).

T Mobilizing Science asAtvaidiage(®AThio gy t o Ca
federal government S&T strategy set out four principles for action: promoting
world-class &cellence focusing on gorities, enhancing accountability; and
encouraging partnershig&OC, 200h: 11). The S&T strategy reported on a
variety of measures the government was taking to encourage partnerships,
i ncluding between universities and busi
although leaving it unclear as to by whom:

A Eorts to support the transfer fichnology from Canadiamiversities
to the private sector are resultingspin-off companies, technology
licensing agreements, and pati#itigs. More can be done encourage
technologytransfer aboth ends of that process. A reviauill be
launched to uncover factaisat mght be inhibiting S&Tcollaboration
between industry antie highereducation sector (universities and
colleges). This review wiihclude an assessment of whether a new
approach to intellectual properyanagement of university research is
warranted. Inhe meantime, thgovernment will pilolaboratory
technology transfer; greater involvement by the private sectbe
design of these new approaches is neéd€&dC, 200D: 57)>2

*2The review offactors that might be inhibiting S&T collaboration between industry and the
higher education sectuaiill form part of the review of federal government support for business
and commercially relevant R&D announced March@f¥deral budget.
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1 Compete to Win 008. In July of 2007 the federal Minister of Finance #mel
federal Minister of Industry jointly announced the establishmeafioé
memberCompetition Policy Review Panel chaired by Mr. Lynton Ro&ked)
Wilson, former President and Chief Executive Officer of Bell Canada
Enterprises. T &iteewago aevieavith&Competition Acanda n d

thelnvestment Canada A&/hi | e many of the panel 6s r e
to its core mandat e, it also advanced a
embracing a wide array of policy areas and issues. For exahglkamnesaid

that:

i épostsecondary education institutions must collaborate more closely

with the business community. The model of the academy being

withdrawn from theeconomy is outdated. Businéssiversity

coll aboration i stobdeegrecongpetivainthed ads abi |
future. Business leaders can contribute tathernance, direction and

financing of educational institutions. Close collaboratiadhhelp ensure

that universities better prepare their graduates to capitalize on

opportunitiesn the private sector by tailoring their programs to labour

marketh e e d s . I't i s in Canadab6s best i nt
campuses to beetter aligned with our economic objectivg$0OC,
2008:67).

1 Expert Panel for Review of Federal Supportto Research and Development
(appointed October 2010.>3 This expert panel is mandated to consider and
provide recommendatioms: what federal initiatives are most effective in
increasing business R&D and facilitating comradhg relevant R&D
partnershipsis the current mix and design of tax incentives and direct support
for business R&D and Binessfocussed R&D appropriatand what, if any,
gaps are evident in the current suite of programming, and what might be done to
fill the gaps?The panel issued public consultation paper issued in December
2010andinvites public comments variety of questia)including:

fiRegarding networks, collaborations and linkages, what are the main
impediments tesuccessful businessiversity or businessollege

3 The Expert Panel is chaired by Mr. P. Thomas Jenkins, Executive Chairman and Chief
Strategy Officer of Open Text Corporation, a major Canadian software company (in 2008, Mr.
Jenkins has also served as a member of the federal govebnmmenCompet i ti on Pol i cy |
panel). The other panel member are: Mr. Dr. Bev Dahlby, a professor of economics at the
University of Alberta; Dr. Arvind Gupta, professor of Computing Science at the University of
British Columbia and is CEO and Scientificr&tor of Director of the Mathematics of

Information Technology & Complex Systems group (MITACS); Mrs. Monique F. Leroux, Chair
of the Board, President and Chief Executive Officer of Desjardins Group, the largest financial
cooperative group in Canada; Mravid Naylor, President of the University of Toronto; and

Mrs. Nobina Robinson Chief Executive Officer of Polytechnics Canada, a national alliance of the
leading researctensive, publicly funded colleges and institutes of technology. The Panel is
expeted to issue its report before the end of 2011.
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partnerbips? Does the postsecondaducation system have the right
capacity, approaches, and policies for effeqb@enerships with
business® ( GO(y; 132010

4.2.2 Provincial GovernmenStatements and Strategies

Each of Canadads pgpoovernmeat sahdst publ it ehed
strategyo ov andmanycentaisteosgtreferbrce ta- ellaboration
as critical to improving innovation performance. Three examples are:

1 The Government of Québ e cRésearch and Innovation Straggy (2010)
This strategy sets 2013 target of achieving10 percenincrease in the number
of collaboratios between universitiesnd businessesovethe annual average
of 6 000collaborative projects observeder the past three year3he strategy
includes such initiatives as: financeasistancé university researchers to
devote themselves to thissearch training in an industrial contesxtpport for
proof of conceptentres andniversity development corporatigribe
introduction ofincubationvouchers to enable businesgedrawon the services
of technology incubatorsandfinancialsupportfor technology transfer
organizationgGovernment of Québec, 2010:

1 The Government of British Columbiad Reseach and Innovation Strategy
(2007).This strategysets out six objectives, erfwhich isto:  trérgthen
collaboration between industaynd academia in key sectors, here aadind the
world.0 Monitoring the strategys | mpl eme nt atotheBG has been
Premier 6s Te (RIre)durimng2910,he BTIC canducted a public
consultation (online) on the subject of commercialization of university research
and, in its June 2010 annual report to the Preimigh)ightedfive themes and
issues that it intends aamldress in its next annualort:

ACulture Shiffi Institutions need to garner a better understanding of
industry needs and priorities.

Partnership$ There needs to be greater trust between the
commercialisation partieacademia viewthe industry as unscrupulous
andindustry t@ often viewshe universities as a provider of service
rather than a partner.

IP Policyi Industry participants believed IP Policy was too complicated
and cumbersome. There was also some discussion around whether IP
Policy should be more standardisedasrthe board, or whether it

should be more flexible to adjust to each individual case.

Success MeasurgdRevenue to the institution should not plapke in
measuring the succestcommercialisation. Measures that should be
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considered are those ofocgmmics (company growth, revenue growth,
sectoral growth and overall economic growth) or those that measure the
creation and transfer of Highly Qualified Personnel (HQP), who are
viewed as IP carriers.

Role of Governmerit Government was seen either aatity that can
promote the partnership necessary for commercialisation, or as an entity
that can financially support commercialisation through incentives and
subsidies to promote commercialisation or tax credits (like SR&ED) or
other benefits to promotesearcha (Government of British Columbia,

201Q 4).

1 The Government ofOn t a rinnavaiian Agenda(2008).This strategysets
0 u t catalytidrol® f o r nkcidl govemmentua facilitaiateraction
between researcheisd e as andInthhe malr&et Onfiari obs ¢
supports close partnerships betwaglustry and academic research teams as an
important way to support the innovatisystemcreate new knowledge and
harvest its benefits(Governmenbf Ontarig 2008:9).

Ca n a d a 0 ml ggvarnonenstataznents and commissioned reporitheir higher
education sectsioftenadvocatdJ-B collaboratioras a means to advance the
performance (usually in research areas) of their universii®eever, a less strident
tone is adoptedomparedvith theirtreatment of UB collaboration within their
Innovation policy statemenénd reportsSix examples are:

T TheGover nment o fSediNambea20Heport on theédUniversity
Systenin Nova Scotiaecommends that th@ovincial governmerghauld:

- Encourage universities to explore private ownership and management
opportunities fosome of their facilities

- Encourage more research, technology transfer, and commercialization,
under the followinguidelines:

a. Create an effective mechanismHtarnessing the potential of applied
research currentlgeing conducted by university faculty.

b. Before renewing major funding directed at encouraging research
commercializationgarry out a comprehensive assessment of the
effectiveness of such funding.

c. Consider maintaining the Industry Liaison and Innovation (ILI) office
at Dalhousie, andmalgamating the industrial liaison offices of other
universities into ondGovernment of Nova Scotia010b).
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T TheGovernment of B 20D 7t repartio its Gigher edudatioa 6 s
systemCampus2020 Thinking Aheagincluded the recommendation that the
provinci al g o Eswbligh meontibuing coromeicializatiof
strategy to ensure that the provircel posisecondary institutions are
maximizing opprtunities to benefit frorsommercially realizable research
discoveries ( Gover nment of British Col umbi a,
was cauti ous on whhudlitinvestngntiscrdoially ac hi eved:
important, particularly in BC. Private sectovestmentas a role to play, but in
Canada that investment is particularly influenced bytmeentration of major
industries in Ontario anQuébecAs a result, levels of privagector investment
in research and development in BC are relatively low,ae likelyto remain
thatwaydo ( Government of British Col umbi a, Z

T The Gover nment oCctob8r2@PasitSechndany&dudaton
Accessibility and Affordability Reviddelivered to the government just one
month priortoits electiod e f eat ) r ec o mme n dDeweloptatn at t h e
analysis of research and innovation expenditures in Saskatchewan and identify
additional resource needs to facilitate commercialization of research and better
link research tindustryd ( Go v e r nkatehawan2008B: 14%.a s

T The Government of Newf BOO5SWHite Bapedonand Labr
Public PostSecondary Educaticstates thati O u r -sqeandaty institutions
are actively engaged in building productive partnerships with business and
labour. Theye&cognize that godihks play an important role in tackling
problems resulting from low skill levels, which constrain our productivity and
our economy. 0 ( Gov eandlawaddgr2005f11).Newf oundl a

T The Gover nme niepordn itsbigheeaucatian 8estoOntario a
Leader in Learning2005), and the report of ti&vernment of New
B r u n s wdormrkisdian on Higher Educatiofigvantage New Brunswick
(2007), makenly minorreference to kB researcttollaboration. The Ontario
report, authoré by the Honourable Bob Raa,dne of its very few references to
the commercialization of university researshid that

fiThere has been considerable discussion, both at the federal and

provinciallevels, about the need to encourage the commerciatizaftio

research. This isnportant, but it must be borne in mind that basic

research remains fundamerttathe mission of higher education. If the

uni ver si ti es do nkidw wbowil sNabel Prizé¢ |, it is |
winner John Polanyi has often pointad that it isthe breakthroughs in

basic science that eventually find their way to commeusial These

breakthroughs may not be immediately apparent but theitérng
impacts are profound. ( Gover nment o¥f Ontario, 20

* |n 2005 the Government of Ontario issued a-frear and C$ 6.2 billion framework policy for
higher educatiorReaching Higherthat focusean making higher education more accessible and
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4.2.3 Local GovernmenStaements and Strategies

Many Canadiarnocal governmenéconomic developmestrategiesecognize their

universities and collegesassetdor attracting new business investment throtighr

contributionto strengthening local labour market®cal goverrments who aréhe

strongestadvocatesor U-B collaboration(as defined in this reporérealso those who
support(financially and otherwise) reaechandscienceparks on or gdcent tothe

campuses of thelocal colleges and universities whoarevigr ous |l y pur sui ng .
economy o0 .%Threeaf mangekamplesre

T The City o R0O2vVmagiher > Reali$extrategyhighlights the
cityds creative ec oi+Boesearchaallaborations. Theet t r act
Mayor of Montréal, Géraldremblay, told theManhattan Chamber of
Commerce in September 20ttat:

nRéeat | east 180 cities around the wor
communities. How then can we stand out? Well, our particular brand

of creativity stresses collaboration. For thetgaventy years, | have

been a steadfast proponent of collaboration between firms, academia,

unions, public bodies, and civil society, within indusspecific

clusters, as Michael Porter originally defined them. Now, we need to

foster more collaboratiorceoss industries and disciplines.

(Tremblay, 2010: 3)

T TheCi ty of HEeebngcdDevgld@ment Strategy (20@&)tes that the
citywill: Ddvel op I nnovation Park,atedne of Car
advanced technology cam@liscated at the Univernsi of Calgary, for
collaborative industry and institutional research, and attract all research
associated with local companies to this development, providing green space
for technol ogy commer ci dCityaf @atgaryn and co
2008: 48)

T TheCi ty of EdomogisDeveloptnaent Corporation (KEDCO)
20102015 business plastatesthath The attracti on of new b
people to Kingston is critical to the ¢
focus on green technologies, researadthianovation, KEDCO will

affordable. Suppw for universitybased research was largely left to a new Ministry of Research
and Innovation created in 2005 and also to a neviangirofit delivery organization, OCE Inc.,
established to deliver of programs to encourage frdsearch collaboration (ssection 4.3.1.2 of
this report). In March 2010, the Government of Ontario announced a new economic strategy,

OpenOntarip t hat includes a commit ment t o: Awor k wit
and business to develop a new, fiigar plantompr ove t he quality of Ontari
education system.o0o (Government of Ontario, 2010)

> The Canadian Association of University Research Parks reports that here are between 20 and
30 research and science parks in cities across Canada.
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aggressively market Kingstonds strong

place to invest with an exceptional geographic location, proximity to major
markets, a highly skilled and knowledgeable labour force, linkages to three
premiumresearch focused educational institutions, a vibrant quality of life
with excellent tourisrbased services and the developing incubation space at
I nnovat i @tyof Krystoy 2040: X).

Thecapacity of local governments to be advocates for, aablers of,

U-B collaboration within their communities s®@metimedied by municipal leaders

to their broader concerns respecting intergovernméntaicingissues. Thig

City May opolkcystatermantt 2086 Our Cities, Our Futureties the

dev el opment of | oc @ ihcludingU-B eollabovaton, éprograse mi e s
on better miching the revenues of municipal governmeith their responsibilities

4.2.4Measuring and Reporting on48 Collaboration

Advocacyin any area of public policis strengthened by a strong evidence base and the
capacity to draw on and effectively communicate that evidédwer. the past decadie
federalgovernmentinda number oprovincial governmentsavereportedextensively

on innovation performanagithin their jurisdictionsbuttheir reporting onU-B

collaboration is ataearly stage of development at the federal lanel is even more
limited atprovincialand municipal governmetgvels.

The f eder alScignoey Teechnology artd nsovationlCo ¢ RO0I5tate of

the Natiorreport on S&T included indicators of B collaboratiorand stated thahat

there idimited understanding of the dynamics of collaboration, either between firms or
between firms angublic research institutions, includingiversities:

fOur data allow us to count the numbecollaborations by companies or

public research institutions, but we know very little about the kinds of
collaboration beinglone We also do not know which collaborations have been
successful and wtih have not, whether collaboratiatifer by industry, or the
extent to which these collarations involve only domestimmpanies or are

global in natureMany of the same challenges exist for international patent data,
which is why data on patents hawat been includeth thisreport 6 ( GOC,
20001: 3).

The Councilconsideredhe contrastetweerthe high level obusiness funding of R&D
in Canadiaruniversities andhe survey results on-B collaboration in Canad@ghose
available to it at the time @heir work waspuzzlingandcalledfor further investigation

fWhile businesses spent a relatively high proportion of their R&D dollars in
universitiesthe OECD placed Canada near the bottom of OECD countries in
terms of the proportion of businesse#latmoratingwith universities for R&DIn

the World Economic Forumds survey of exec

Canadiarexecutives gave positive reviews of the state of univétsitginess

a
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cooperation in Canad@hese different findingsuggest thaa more indepth look

is needed, not only at the numbers of companies collaborating with universities,

but also |l ookingcapticomp amnfi etg@E2to wao Ipleabor
2009: 36).

Provincial and territorial governments do not report regularyoanprehensively on 1B

collaboration within their jurisdiction®unicipal governmentg&ndtheir economic

development agencies and corporatiashot reporsystematically on B

collaboration.Thetwo major indexes of community well beimg CanadgThe

Community Foundations of Catnsswdbythe Vi t al Sign
Community Index of Well Being (CIW) Networldo notinclude a UB collaboration

component.

4.2.50ther Advocacy Activities

Federal and provincial governmeiigve engageth otherU-B advocacy activities,
including: changes t o t hecanhavairoporiamter y of gove
symbolic as well as substantive meaning; sgmansoringzarious public recognition

award programs.

A number of provincial governmenbhave madmachinery of governmeghangegor

a diverse range of purpos€&€soma U-B advocacy perspectiythese changes serve to
reinforceU-B collaboration aa priority withintheir innovation strategieBor instance,

on October 2%, 2010, BC Premier Gordona@pbell (who just one week later

announced that he would step down as Provincial Premier) announced that a new

Ministry of Science and Universities widbe createdBC universities formerly came

under the Ministry of Advanced Educatiand Labour Market &velopmentOther
examplesincludeA|l bert ads cr eati on Tioéchnalognfuture Al ber t a
organization (2009 Québe6é s mer gi ng of exi sting research
a single neworganizationthe Fonds Recherche Quékiguébec Resech Fundl

(2010 ; and Ontariobdbs creation of a Ministry of
centralized a range pfe-existing and new programs for encouraging Wesearch

collaboration and commercialization of res|is, 2010).

There are also stances of federal and provincial governments advocatiBgésearch

collaboration through various public recognition award program. Beginning in @95,

federal Natural Sciences aBdgineering Research Counleds recognizedffective

U-B research d@aborationghroughitsh Sy ner gy Awar déheTor I nnova
Government of Ontar i oolsc)CmuwdthebestOEGE Excel | e
supported and commercially successhilaboration betweeunniversity, college, and

industry partners through issmnualfiMind to Market Awar@d The Alberta Science and

Technology Foundation (ASTeelereated with the support of the Government of

Alberta) honours outstandingchievement irapplied technology and

commercialization achievement.
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4.3 CanadiarGovernmensasEnables

4.3.1 Support forintermediary Organizations

Canadian federal and provincial governmesnigport manyntermediaryorganizations
whose mandates include encoimgdJ-B researctrollaboratiorr’ Examples of these
organizations are presented in thisisexdn two categories:

1 Sectoralorganizations There are deast 25Canadian organizations tHave
U-B intermediation as their core activiipd have a clear sectoral foiFhey
haveactive participation from a defined basebaginess membeeand elevant
university departmentélthough inmanycasedhey are conduits for government
funding of reseih,in generatheydo not conduct research themselves (although
a number lease office and laboratory space to reseaxchers

1 Horizontal organizations These organizatior(ehichi ncl ude Canadaés
regional network organizatismior the commercialization of university resegrch
generally do not define themselves by any specific technology or sectoral
interest.

The examples of these organizations provigleldw are not organized by level of
government given the considerable and notable extent of joint fqulevahcial
support.

4.3.1.1SectoralOrganizations

The sectorabrganizationsvith U-B intermediation as a core activigke onvarious

legal forms although most oftethey are constituted a®t-for-profit corporations
Almost without exception, they have received starfunding from governments and, in
the majority of cases, continue to receive government funBight examplesf both
olderand more recensectoral organizatiorse presented below. Two of the

* The fedeal government has also provided support for organizations whose mandate is to
enable transfer of technology fragovernmentesearch facilities to the market. Examples
include: the Canadian Patents and Development Ltd., a crown corporation which existshbe
1948 and 1993; and, more recently, the Federal Partners in Technology Transfer (FITT)
organization (a "community of practice" of federal public servants).

*" The Canadian Association of Business Incubation has compiled an inventory of 102 business
incubators in Canada (CABI, 2010). However, not all business incubators necessarily are

concerned with LB collaboration as the term is used inthisrepott.e f eder all gover nme
I nvest in Canada Bureaub6s ( wit harmationalhiTeadepPepar t ment
inventory of 250 fAresearch and testing centreso(
facilities) are another source of information to identify sectoral intermediary organizations. The

majority of these 250 research and testing cerare located on or adjacent to university

campuses. Many of the centres are primarily concerned with research, but a limited number are

more concerned with managing and facilitating research conducted by others.
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organizationglescribed belom | so recei ved funds through the
C$ 285 million Centres of Excellence for Commercialization and Research (CECR)
program (sesection 4.41.2 of this report).

Pre-Competitive Advanced Research Network (Precarn Inc.)

Precarn was incorporated in 1987 as a-piaiit corporation for the commercial

development of robotics and intelligent systehreugh UB researcltollaboration|t is

worthwhile highlightingt he ci r cumst an c e screationt Thegalln di ng Pr ec
attentionto the role of serendipitgnd thevision ofindividual university and business

leaders irshapingnstitutions to encourage-B research collaboratian Canada

Precarnis a child of the Canadian Institute for Advanced Research (originally called

CIAR but today known as CIFAREIAR was established at the University of Toronto in

the |l ate 1970s to encourage and support fnAres
the relations between disciplines and administrative units within the university and

bet ween the univer si t°%nhis hisoryoflCFAR, theemieent ¢ 0 mmu n
Canadian historiaRobert Craig Brown (20Qhas described ho®@ | AR6s f ity st pres
Dr. Fraser Mustardand William Tatton, a CIAR research fellpgstablisheén Artificial

Intelligence, Robotics and Society (AIRS) research prognat®83. The program was

supportedy a C$ 250,000 annual contribution over three years from Spar Ae®sp

Spar also provided two of its company researchers to help conduct research for a set

period of time. Over the following five years, the Artificial Intelligence Rutbotics
(AIR)program (the Aand societyo el emeratd was dr
support from a range of iconic Canadian companies, including-Batrada, Lumonics,

MacDonald Dettwiler and Dofasco.

Brown records thaty 1986, it becamapparent that the AlRrogram was not going to

be the way to achieve the kind of interantof scientists witlindustrialengineers that

was i mportant to the @andaffliatednmdustrial researclsets.r i al s u
Brown writesthat:

AThe problem was highlight e@®&86dtthada Vancouv
been called to stintate strong interaction between the AIR group and industrial

researchers. John Tsotsa®in the[AIR] Toronto node, who had had

considerable experience of his own trying to work with industrial firms, told

Mustard that he and his university colleagues caweay from the meting aware

of several Omi smatches. d 6The qualities t
he wrote, 6égener al | y oisegoeindksirialg, make one a
interactioreé . More than once, an industrial attendee claimed that uniiesrsit

should not be engaged in Asterile researc
want s, or should be working on practical
industry hatiway house, 6 he concluded. OThere 1is
researchandindusty i n this country. 60 (Brown, 200

%8 Surprisingly (or perhaps not) CIAR wassea on an idea advanced by the Director of the
University of Torontods Centre for Medieval Stuc
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Brown goes on to describe that,December 1986\iustardtold the CIAR board of

directors that a joiatenture, nofprofit corporation should bereated tmverseean

applied research network. In January 198idstardand Allan Crawfordg Canadian
businessmarbrought fifteen business leaders together at dinner at the University Club in
Toronto and presented the idea to them. Twelve agngathciple to support the idea,

and each contribute@$ 25,000 a year tostablish a noprofit organizatiorthat became
known as PrecarrfBrown,2007: 6263).

Today Precarn focusses on dAlntelligént I nfor
(i1 CT) and emphasi zes i Brecdrudesnqgteanducto! | abor at
researchitselPr ecar nodos 2 0 lstatedhatits total reveRuesfar 2002010

were C$ 18.4 millionThe report does not break out these contributions by public and

private shares (Precarn, 2010: 20) but it is known that Precarn receivesargrigderal

funding support, most recently through a C$ 20 million grant Industry Canada for the

period 20052010 (GOC, 2005: 132). The funding agreement with Industry Canada sets

outs a variety of objectives for the funding, includifigaprove knowledgexchange,

technology diffusion and collaboration among industry, universities, community colleges

and government laboratories across Cang@Paecarn, 2010b: 1)

Precarndés board of directors includes seven
with a university affiliation. Funding proposals are reviewed by a voluntary Advisory

Expert Panel, comprised of 15 members: five from the private sector, seven with

university affiliations, and three from government research organizations (Defence R&D

Canadat he Canadi an Space Agency, and the Gover
Council)®°

CMC Microsystems

The Canadian Microelectronics Corporatitod@y known as CMC Microsystejns
another othe older intermediargrganizationsn Canada for encouragingdsB

*Precarnés 2010 Annual Report states that: f@AThe
innovation as it is the only federalfynded pogram that brings together ICT technology

developers, endsers/first customers, academic research talent, and public and private sector
investors on collaborative R&D projects that adc
2010: 4). Butwhiletik imodel 6 was wunique to Canada in 1986,
% precarn is positioned in this report as an intermediary organizationBordllaboration even

though it is has research funding functions. Later in this report its federal cings@anadian

Advanced Research and Innovation Network (CANARIE), is positioned as example of one means

by which the federal government uses research funding to encouBgelldboration, even

though CANARIE also has intermediary functions. The diffeesibetween Precarn Inc. and

CANARIE (apart from their different areas of technological focus) is largely one of degree.
Precarndés most recent 5 year funding agreement v
I n contrast, C A N A Rfun8idgsagresmenttwithrthee éederalt governmemt was

C$ 120 million.
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collaboratior® It was founded in 1984s a nofor-profit company by23 Canadian

uni versities and a number.NSERC paiddthelsta s mi cr o e
up funding.The original business case presenteithe joint universityindustry equest

for NSERC funding highlighted the need to address skilled labour shortages in the
microelectronics sector and the intengernationakcompetition the Canadian industry

faced (CMC, 1985).

CMC's membership nomcludes 46 possecondarynstitutions and27 companiesCMC
describes itself as a A4d4th Pillaro organi zat
financial resources of the thragy (government, industry, university) partnership to

enable and support the creation and applicationiofosystem knowledge&eMC
Microsystemsnanagegrants from the Canada@undation for Innovatiorthe Ontario

Innovation Trust, anddditional funds from the provinces of Québec Erahitoba

CMC has dl4 member board of directors (sewveith private sector &fiations and

sevenwith university affiliations). In 2002010, the Chairman of the Board w2is

Yvon SavariaProfessor, Department of Electrical Engineering, Ecole Polytechnigque de
Montréal.

CMC Microsystemsnain source ofinancialsupportcontinueso comefrom NSERC In
February 2010, Canadaébés feder al Mi ni ster of
announced that NSERC would contribute a further C$ 40 million over-20140 to

CMC (GOC, 2009e). The Canada Foundation for Innovation, and the Govermmhents

Ontario, Québec and Manitoba have also contributed funding (a total of C$ 17.9 million

for microelectronics and photonics testing infrastructure and access).

Consortium for Research and InnovatiorAerospace in Québec (CRIAQ)

CRIAQ was created in@2by Québec based universities and aerospace com@aaes

notfor-profit organizatiorto promote and managee-competitiveaerospace

manufacturingesearch projectdts funding sources include: the Government of

Qu ® b Mioistrg of Economic Developent, Innovation and ExporifySERC 15

universities and 42aerospaceompaniesCRIAQ has developed various partnerships

with such other organizations as: the industry led and government supported Green

Aviation Research and Development Network (GARDNg; thf ed er a l gover nmen:t
Department of Transport; ardocal development agendyéveloppement économique
Longueuil(DEL).

CRIAQ is also one channel for funding of sremmercial research projects under the

feder al gS$trategic Aarospade ansl Rete Initiative(SADI). For example, in

January 2011 the federal Minister of Industry announcedtime f eder all gover nm
Industrial Technologies Office, a special aérg agency of Industry Canada with

responsibility for SADI, will make aepayablénvestment ofc$ 13 million in aflight

®! Federal government support for forest products research organizations, which also have some
intermediation functions (today these organizations have been merged into a single organization
FPInnovations) date back to the early twentieth century. (Hull, 1986).
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controls research project to bedertaken by Thales Canada.land theEcole
Polytechnique de MontréglGOC, 2011).

CRIAQ activities include promoting student training in aerospace related disciplines at

universties and within industry, butdimain activityist he management of fii n
d r i vesaarch. CRIAQ has a developestatement of principles for university

industry researcprojects,s u ¢ h narsmum @f 25% of the cost of the projects at the

university is assumed by industry, the remaining coming from public funding to the

universities CRIAQ, 2010).It hasalsodeveloped an extensive protodot how

intellectualproperty developed during the course of the research pragecesated

The CRIAQboard of directorincludes 11 members withripate sector affiliations and

six with university affiliationsA r epr esent ati ve from NSERC al s
board. In addition, there are 45 company, university, and provincial and government
representaties that are designated as observers.

The Composites Innovation Centre Manitoba If&€IC)

The CIC was created in 2003 with financial support from the federal government
(Western Economic Diversification Canada has provided a total of C$ 10.3 millio& to
centre since its foundinghe Governmensf Manitoba,the City of Winnipeg s

economic development corporatjahe National Research Council of Canada, the
University of Manitoba, and Red River Collefjecated in Winnipeg)CIC reports that

its main competence igs ability to support the planning and implementation of industry
sponsored projects (oftenB collaborative projects), includingssenbling the most
suitable partners;egotating roles and responsibilitiesgveloping a suitable fundin
model that combines industry agdvernment contributiongndnegotiating agreements
on intellectual property

The CIC is |l ocated at the University of Mani
operations housing several ftitlne employees. Iltial so t he | ocation for t
composites process and test laboratanich isavailableto university, industry and

government researchesa a fee for service basishe CIC is governelly an industry

led board of directormcluding representativesdim: BoeingCanadaMagellan

Aerospace, Motor Coach Industries, Structural Composites Technologies, Schweitzer

Mauduit Canada and Acsion Industries

Partnerships for Research on Microelectonics, Photonics and Telecommunications
(PROMPT)

In 2003, the Goveiment of Qubec (and with additional NSERC) provided seed funding
for the creation of PROMR, a provincial nofor-profit corporation analogous to CMC
Microsystems althougWith broader interests in the field of Information and
Communication TechnologiefQT). PROMPTfundspre-competitive R&D partnerships
that engage at least one company, and two univerdtfiROMPTseeks tofiBroker new
relationships amongst researchers, developers and leaders in academia, industry,
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government and thievestment communjtin Québec and increasingly across Canada
and around t he wo4).IPROMPThafaR®riveber boar@®di 8 :
directors: eighfrom the private sect@nd fivefrom Québec universities.

Canada Mining Innovation Council

In September 2007 thedeal, provincial and territorial Mines Ministers endorsed the
establishment of the Canalfaning Innovation Council (CMIC)CMIC was
incorporatedn 2008 as a nefor-profit corporatiorand with a small amount of-kind
support (provision of a secretariim Natural Resources Canada and the Canadian
Institute of Mining. CMI@® everarching objectives are iacrease mining research,
innovation and commercialization effgrésnd increasthe supply of highly qualified
graduates from mining and earth scesfaculties.

One policy consi der at i o nfuntirgfortidRré€atiomofs contr
CMIC was the lack ofJ-B collaborationn themining and minerals sectdkccording

to Lucas (2009)

Al n a s er i-uaigersitylfworkshopseldiiis 2008 participants

acknowledged the need for ma@laborative relationships across the mining

industry. There is a need for more exchamg®ng academic institutioins
universitiescolleges and technical schobland betweeacademics, research

centres and industnbtrategic decisions need to be made irdéheslopment of

collaborative research initiativés maximize funding opportunities atul

cluster networks to attract private sedtvestments (Lucas 2009:2).

CMIC board of directors isomprised of representativieem the private sect@and
higher education sectafiscluding the community college secto®) number of the
specific initiatives CMIC supports (in partnership with other organizations) draw on
federal angbrovincial governnent funding (Hynes2010Q.

The Centre for Drug Research and Developni€mRD)
(alsoa federal centre of excellence tfmmmercializatiorandresearch)

The CDRDis anon-profit organizatiorestablished in 2006 he CDRDoffers ain d r u g
development platfo mhut also has a separately incorporated commercial company that
licenses technologies from affiliatediversityand governmennhstitutions.According

the CDRD:

AOur commercial arm, CDRD Ventures Inc. (CVI), acts as an interface between

the Centre fobrug Research and Development and industry. The company in

licenses intellectual property generated from selected CDRD projects directly

from affiliated institutionsdé technol og
and advance programs through precéhaevelopment, with the goal of

developing robust and complete technology dossiers to support successful
commercializationé We also consider technologies foditensing as well as
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opportunities for strategic partnerships with pharmaceutical and biotech
companies to attract funding and advance promising technologies through
development. Programs will eventually be-begnsed to pharmaceutical or
biotech partners or spun off as life sciences companies. Profits from CVI flow
back to CDRD to continue tagport ongoing druglevelopment projects,
operations, facility improvements, and equipment renewals. CVI will help
CDRD become seffustainingp ( CDRD, 2010, Web).

TheCDRDis located on the campus of the University of British Columbia (but with
accessd facilities at Simon Fraser Unigity and the BC Cancer Agencit)has
affiliation agreements witbeveraluniversities across Canada (in November 2010 it
signed an affiliation agreement with Dalhousie University in Halifax) and also with a
number of duer intermediary organizations, including the MaRS Discovery District in
Toronto.

The CDRDreceivedaunch funding of C$ &illion from the federal Canadian

Foundation for Innovation. Other fundisgurceshave includedthe Government of

British Columbiathe Michael Smith Foundation for Health Research (funded by the
Government of British Columbia), thefedegab v er nment 6 s r egi onal de
agency Western Econmuoc Diversification Canada, and tlanadian Institutes for

Health Research. In 2010, tregleéral government announced tifet CDRD would

receive further fundin§C$ 14.95 million)through itsCentres of Excellence in

Commercialization and Reseaq@togram.

Alberta Centre for Advanced Microsystems and Nanotechnology Products (ACAMP)

ACAMP isoneofCanadads newest and government suppo
organizatios. It is anon-profit organizatiorcreated in 2008 as part of the Government of

Al bertabés C$ 180 million nanotechnology str a
federalfudd i ng support . afa&hAtddemneercializatiotoe estakfished

firms, small starup companieand r esearchers. As described b
Brizel:

AiThe ACAMP team works with clients to coordinate product commercialization

including fabrtation, packaging and assembly using resources throughout Alberta

as well as partnerships with NanoFab at the University of Alberta, the University

of Calgaryds Advanced Micro/ Nanosystems |
Institute for Nanotechnology (NIN, and the Microsystems Technology

Research Initiative (MSTRI(Brizel, 2009: 2)

ACAMPGs board includes six private sector me
memberACAMP6 s board of directors is cTB@ired by |
(Technobgy, Entrepreneur and Company Developntashihonton is itselfa notfor-

profit joint venture between the University of Alberta and@ity of Edmontord s
EconomicDevelopment Corporation anlat describes its mission @&:hrough its

people, networks, pgrams, and facilitiesSs EC Ed mont on devel ops the 1
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innovation outcomes byrelping build successful innovatidrased companies;
commercializing technology from private, universapd public sources; anqufomoting
innovation and new enterprise deygmento (TEC, 2010: 2

ACAMP has received funding @$ 11.5 million to date: C$ 8 milliofrom the Alberta
Gover nment 6 s Advanped Educatemé Teahrfology; and C$ 3.5 million
from Western Economic DiversificatidBanada (WD a federal reginal development
agency). In October 2010, Prime Minister Stephen Harper announced that the federal
government would provide ACAMP with a further C$ 1.9 million through ¥id said:

fiHear me on this: reaching the market is the end goal. This governniiembtwi
let Canadian innovative &s languision the blackboardo ( GOQ, 2010p

4.3.1.2HorizontalOrganizations

Examples ohorizontalorganizations with kB research irermediation as a core

activity, and which receive financial support from éesl andprovincial governments,

are fewer in number thahosewith a strong sectoral focus. However, they exhibit at

least as much if not more diversity in their form and origins than the sector

organizations. Among the examples provided belowragtonal andational

commercialization networks; a provincial government crown corpordtioovacorp)

an organization selected through public tender to deliver government programs
(ISTPCanada)n entity thahasnow becom@neofCanadads premier and
renownel organizations obettér connect the worlds of science, business and

governmerdt ( Ma RS Di s c ov e r-for-pfit rparatioo ¢rdatedta nd a n ot
deliver the Government of OniBaesearchbs fundi n
collaboration (OCE Ing.

Regional and national commercialization networks

Thereare four major regional commercialization networks in Canadhasihg
members representing thegher education institutiopector and oftewith members
from the private sector. The regionaitworks areSpringboard Atlanticl.es Bureaux de
liaison entreprisesniversitégLes BLEUS); theDntario Society for Excellence in
Technology TransfegfONSETT); and Westlink Innovation Network IFfcThese
networks are founding members of the national mencialization organization, the
Alliance for Commercialization of Canadian Technol¢ggZ.CT).%?

%2 There are many other provincial commercialization networks, some of which receive provincial
government funding. In Ontario, the Ontario Commercialization Network (OCN) is a formal
government program of the Ontario Ministry of Research and Innovation.

% The ACCT was created in 2005. Its membership comprises more than 110 adaatseric
research organizations including universities, hospitals, colleges and polytechnics, including ove
400 knowledge and technology transfer/industry engagement practitioners. ACCT Canada also
has formal relationships with the Association of University Technology Managers (AUTM) in the
United States, PraxisUnico in Europe and Knowledge Commercialisatistnafasia (KCA) in
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Both federaland provinciagovernmerd have providedinancialsupport for these
networks in some cases providirngre fundingand in all cases througipon®ring
specificactivitiesandevents For example:

1 Springboard Atlantic Inc. This notfor-profit corporatiorwas established in
2004 by 14 Atlantic Canada universities and four community colleges
Springboard Atlanticdéds main areas of acti

- techndogy transfer and commercialization of research at each of the
membeirinstitutions and at other research centres in Atlantic Canada (e.g.,
assessing new technologies, filing patents, copyrights and intellectual
property claims, anthaintainng and managmlicenses);

- industry liaison and development of commercial partnerships (e.g.,
facilitating private sector sponsored events and meetings, negotiating
comprehensive agreements and accessing small business programs for
industry suppoit

- development of gin-off companies and joint ventures with industry (e.g.,
recruiting experienced management, business planning, and helping to
find investors); and,

- administration of government SME programs for sponsored resatrch
universities.

Springboard Atlantidas an eleven member board of directors: six university
representatives, one community college representative, and four private sector
representatives. Spri ngb2Gpaigsast ot al f und
C$ 11.3 million, of which: C$ 5.4 million (4@ercent) came from the federal

gover nment 6s Oppottuaity Agercy (BCDA)aCR® million (26

percent) came from university and college members; and C$ 2 million (18

percent) came from NSERC (Springboard, 2008: 9)

1 Westlink Innovation Network L td. WestLinkis a not-for-profit corporation
founded in 1999 to increase the rate that innovations from research instjtutions
including universities and collegeme transitioned to the marketplace. Today,
WestLink has 33iniversity and college institiainal members and 15@ivate
sector members. West Li nfivebmembersvitlr d of direc
university and community college affiliations and fiveeh private sector
affiliations. Since its foundation, both federal and western Canada provincial
governments have provided financial supportwWestLinkoperationsFor
example, in 2002 federal government provid€$ 600,000 and four western
provincial government€$ 185,000toWes Li nk 6 s ¢(G0Ce2062b).n di ng

Australia as well as developing relationships with Canadian industry associations, the Federal
Partners in Technology Transfer (FPTT) and federal and provincial government departments and
agencies.
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ISTRCanadalnc.

ISTPCanadas anotfor-profit corporatiorselectedthrough public tender) by the

federal governmerio deliver projects under bilateia& T agreementwith China,

Brazil, India, Israel, anthe State o€alifornia The organization is governed by an
eleven membdpoard of directors: seven from the private sector and four with
university affiliations. For the first full year of its operations (2008), it received C$ 491
thousand from governments (primarily from the federal government) for its operations.
ISTPCanadas both an assessment body for various project proposals submitted by
eligible applicants under the different bilateral S&T agreementa dalivery vehicle

for federal governmeritindingof accepted proposal€$ 20 million over five years
beginning in 207). Funding criteria applied by ISPTCanada includesersity, college
and industnyparicipation.

Innovacorp*

The Government of Nova Scotia established Innovacorp as a Crown Corpordig®hin
The corpor at i on 6dondtirclgde métiant okedcowadgingdB t | v e s
collaboration, but today Innovacorp describegits main areas of activity as providing
incubation, mentoring and investmesetrvices to suppoéarly stage technology
commercialization of postecondary institution resear®hinno v ac or plds 2010
business plastates:

fiBoth the provincial and federal governments have invested in infcaste

designed to increase themmercialization of university research. The business

building component of university and collegariculum n most cases is lacking,

and there are few formal ties between university research anththation

capital markets. In this context, Innovacorp must continue to increase its efforts

by effectivelypartnering with entrepreneurs who are active in Novd Sca 6-s p o st
secondary institutions. (Il nnovacorp, 2010: 9).

In July 2010, the Premier of Nova Scotia, the HonourBlaleell Dexter, received advice

and recommendations from Donald Savoie, Canada Research Chair in Public

Administration, on how to improvedva Scoti a's economic developr
report highlighted and c¢comme n-B&lbbotaton ovacor po
in the province in the following terms:

% The Government of Newfoundland anddrador has also established a Crown Corporation to

deliver on its innovation policy objectives. Its R&D Corporation (RDC) was created under the

Research and Development Council &€fpassed by the Legislative Assembly of Newfoundland

and LabradorinDeeceber 2008. The corporationds |l egislated
of encouraging kB collaboration and many of its functions (its innovation voucher program

being one exception) are oriented to delivering government programs.

®® Innovacorp also hasome venture capital activities.
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filndividuals whom Ikconsulted applauded Innovacorp for its ability to support

earlystage firms (through its incubation program), and to provide advice and

supportat r i t i cal moment s .i moeacofpihasimetamedne vel op
important player in promotingloser cooperation between universiigsed

research and the private sectbrappearso have gained the confidence of both
sidesRecommendation 19The provincial government should look to

Innovacorp in any further efforts to promote cooperation between the universities

and the private sectar. ( Gover nment o f34).Nemphasis@amot i a, 20
italics in the source document]

MaRS Discovery District (Toronto)

The MaRS Discovery District organization was founded in 2000 by a group of business,
university and community leaders in Toronto. The grolgd by University of Toroto
president emeritus Dr. John Evdnsaised initial funds from 13 private individuals and
corporations andbtainedfurther support from the private sector, academic and federal,
provincial (Ontario), and municipal (Toronto) governmeftsday MaRS is geerned by

a 15 member board directorsand 24 staff members. With a combined public sector
(federal, provincial, municipal) capital investment of C$ 95 million, MaRS reports that it
has leveraged private capital investment of C$ 222 million.

MaRS initidly focused on overseeing the financing and construction of a physical
Aconvergence facilityo in downtown Toront o,
the cityés financial district. MaRS has expa
offers market intelligence, entrepreneurship education, seed capital and access to
Acustomer and partner -+hasddwesearkhomanizatiome | udi ng U
MaRS sectoral interest®w include: advanced materials and engineering; clean

technology; information and communications technology; life sciences and health care;

and social innovation. It also manages some Government of Ontario programs, including

the Business Mentorship and Entrepreneurship Program and the Investment Accelerator

Fund (in partnershwithOnt ari 06s Cent®%l ems 2df0 8E x manlel &rf c eMa.R
program elements, MaRS Innovation, was designated as a federal centre for

commercialization and research and received C$ 14.95 million in fedachh§.

®Until 2011, MaRS also administered the Gover nme
research. First established in 2005, this award
research, with each recipient recegyi@$ 5 million over five years, derived from a $2.5 million

contribution from the Government of Ontario and matched by C$ 2.5 million from the sponsoring
institution (typically a research hospital or ur
to the program (C$ 25 million) had been awarded by 2010. As of February 2011, no new funding

for the program has been announced by the provincial government.
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OCE (Ontario Centres of Excellendac.

OCEInc. is a nofor-profit and provincially incorporated entitgunchedn 2004 ®7 It

was mandated tdeliverthe OntaricG o v e r n @aentmes a Bxcellence prograimhis
program comprised four universibased centres that collectively wergeimded to

promote the economic development of Ontario through directed research,
commercialization of technology and training for highly qualified personnel. The
underlying premiséand operating focQ®f the centres wathat they wouldencourage
businesauniversity research collaboratiamd the commercialization of resulf®©day
OCEInc. continues tadminister the centres (there are six being funded tduayglso
administers a range of other provincial government programs designed to encoirage U
cdlaboratonThe st ory behind ©Odhegpsrimentagomt i on I S onhe
government program deliveandof the role ofpolitical circumstances.

TheCentres of Excellence programas originally established in 1987 anéfween 1987
and2003,the goernment investe@$ 500 million inthe centres. The censgdour

initially, wereauonomous no#profit legal entitiesThey werdunded through negotiated
researcltontracs (not research gragjtwith the then Ministry of Industry Trade and
Technology-Theresearch contracts were extensive and inclaggailed reporting and
accountability requirementnd periodic review mechanisrfiell, 1996)

By 2003 howevertheseaccountability andunding arrangementserebeing called into

guestion. For instancthe OntarioAuditor Generad s 2 00 3 amghligraeda r e por t
number of shortcomi ng sfordemonstratiathafithecOmtaro or i ng pr
Centres of Excellence use public resources prudently and in compliancesfingdd

performance expectatieiGovernment of Ontario, 2003: 18%)Even as these concerns

were being voicedfficials within the Ontario government were developing a plan to

move the delivery of the programtoathpdar t y or gani zati on: fAThe M
implementing a newovernance structure for the Centres through the Ontario Centres of
Excellence Inc., a ndor-profit corporation that will be under contract to the Ministry to

manage the Centres. The contract will set out performance measures and requirements for
acourtability and good governanced ( Gover nment of Ontario, 20

Political circumstances al$wlped bringabout change how the Centres of Excellence
program was deliveredhe October 2003 provincial election brought to polalton

" OCE Inc. was formally incorporated in July 2003.

% The Auditor General was also critical oftheo v er nment 6 s accountabi |l ity &
other innovation support programs, including those delivered through the C$ 844 million Ontario

Innovation Trust (an arrgngth organization established by the Ontario Government in 1999

and which, by 200%had spent all of its allotted capital). The Auditor General stated in 2003 that:

"A major concern was that the Ministry had committed to spending $4.3 billion without an

overall strategic plan to set parameters and consistent policies for existingnsagr guide

the development of new programs to meet the objectives of promoting innovation, economic

growth, and job creation." (Government of Ontario, 2003: 166).
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Mc Gu i nt yldarty Theliberal Rarty election platforrdrew attention to the
example of the Georgia Research Alliaae described in section 5.3.1.2 of this report,
the Georgia Research Alliangs an intermediary body in the US&$e of Georgia whose
functions irclude encouraginy-B collaboration as one modeghe Government of
Ontario might draw upan

AWe will help bring good ideas to market.
story. The other half is bringing good ideas to market. Learning from successful
jurisdictions like Georgia, we will create a provincial research commercialization

project that will support university and private sector efforts to bring new ideas to

marketé Geor gi aés economy bl ossomed in the 1¢
focus on commeralizing research. Through a-operative effort between the

public, private and academic sectors, Georgia leapt ahead of other jurisdictions in
innovation performance, outpacing even those with larger basic research

budget s . ldberél Pamty2803:23)

OnMarch 31, 2004, the then Ontario Ministry of Economic Development and Trade
signed a contra€CE Inc.for deliveryof the Centres dExcellence ppgram.in 2004,

the Chairman ofOCEInc., David McFaddengdentified four major factors that made
OCE a moreeffectivevehicle for delivering the prograthan under the previous
arrangements

fiFirst, there is the crucial issue of brand identity. We are proud of the names that
theindividual centres have made for themselves not only in Onbut@lso

beyond our provinciaborders. However, in order for us to be able to fully

leverage the strengths of the individoahtresijt was critical to strengthen the

market recognition of the OCE Program as a wholeThe merger provides us

with a strong, unified fand identity that will enable more effectipeomotion of

OCE I nc. 6s capabil it icaepsacityaopdvineiadl Ont ari o6
federaland international audiences.

Second, despite their impressive track records, given the eafitiee
globalizd environmenin which we operateany one of the centres by itself
was competitively limited due to its sizeNow as a merged entity comprising
the four centres, OCE Inbas a critical mass that wadhable it to contribute
even more to the economic aswtial future of Ontario.

Third, as a un itHere s dow fre@entoaspotentialfacr e nt r e,

OCE Inc. to explore avenues of funding that have not been traditionally

pursued, including provincial and federal government agencies, and private

secta funders such as research foundationsAnd let us not forget the

challenges we face in retamg skilled knowledge workers {@ntario and in

Canada. In developing new divisions, new cotgampew strategic alliances and

new research ideas, OCE Inc. wil &ble to offer exciting growth opportunities
foremployeea nd I nteresting challenges for Oni
community to keep them productivéthin our own borders.
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Finally, though OCE Inc. will continue to work withiretlkey areas defined by
the fourcentresthe new structure will allow more crosspollination
throughout the entire program, making it easier to meet emerging market
needs.Expanding into new fields of activity suels energy, the environment,
and life and health sciences willtiner increase our potential to aaehefit to

Ontariobs economy and enhance ¢tOGEEqual.

Inc., 2004: 1)[emphasis added].

OCEInc.6 activities have expanded beyond delivering the Centres of Excellence
programsince 20@ although thatemains a core activity for OCE Idguring 2008
2009 OCEInc. invested C$ 25.8 million in the centres and leveraged C$vi0idn
from industry partner@Government of Ontario, 2010).1

In June 2009 the Ontario Government introdutedeéw Ontario Networks of
Excellence (ONE) policy framework for delivering a wide range of innovation and
research pragms. Within this framework, OClias been selectedadministerall the

Ontario Ministry of Resear typAcademh | nnovati o

Col |l abor at i (Se sedcian #.43Ffor a8 durnnpasy dedcription of these
programs)It was in the context of this broadened mandate for encouragihg U
research collaboration (and improving commercialization of researcl@@aihc.6 s
President and CECDr. Tom Cory reported in 2010 that

AThe real secret to what OCE does i s
business development specialists go out and literally explore the labs of academia.
They ask dwhat O6isthemlmsiiess to mhirdayn vatluablke eontacts
with leading Ontario companies in sectors including energy, communications and
information technology, photonics, earth and environmental technologies, health,

r

and manufacturing anduthegdaséskéPhemingwaa

and industry together to create a new product or technique is no easy task and
requires the successful application of our specialized investment programs and the

uni que skill sets that r esdiudset rwi tchainnd tO GEs.
f or what it doesnot know alheardtheand t hat o6s
connector . And as the connector, OCEb6s bu

shifting to -pbel mede Mankemitsthigadn of g ADaCEe mi a

2010: 3).

Asof2 0 1 0, ni@eeEMMembdioard of directorsicludedelevenmemberswith

private sector affiliations and six with university affiliations. A Director General from
the National Research Counci l of Canada
(ex-officio) of OCE Inc. There are two Government of @ntafficials who are
observergOCE Inc., 2010: 20).

al
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4.3.2 Other Enabling Measures

Federalnd provincial governments have put in place an extensive range of other
enabling measures encourage B collaboration jncluding:various UB collaborative
trainingand internshiprograms™’ initiatives to celocate government research assets
with those of universities and industgndcreatingindustryled sectors skills councils
(these councils predominantlyork at the ommunity college level but hawexpressed
interest in workingnore closely with universities).

Federal Industrial Research and Development Interns{ipRDI)

Thefederal governmedts 2 0 0 7annBumad@$®4t5 million infundingfor FIRDI

and to be administered through NSERGe progranpartnes graduate students and

postdociral candidates with businesse®l supports up to 1,000 internships each year.

(GOC 2007205 The feder al government 6s March 2010
funding for the program of £34.4 million over five yearstarting in2011-12.

Collaborative Research and Training Experience (CREATE) Program

This federal programalsoadministered by NSERC, was launched in May 2008 and

i nvites fundinnngo vpartoipvoes atlrsaifnoirngiipr ogramso at
The CREATE program is designed to improitee mentoring and training environment

for Canadian researchers of tomorrow by improving areas such as communication,

collaboration and professional skillas well as providing experience relevant to both

academic and neacademic research environmeatt least 60 percent of the CREATE

funding (C$ 32 million over six years) is allocated to the four priority areas identified in

t he feder al 09NV Stratagy eviranrdestal &clence and technologies;

natural resources and energpgalth and related kf sciences and technologies; and

information and comunications technologies.

Co-location of government research assets with those of univeesitieBusinesses

Doern and Kinder (2007) have documerttezlong history ofpolicy development and
debatewith respect to the mission, role, and organization of govemhperformed

scienceinCanad&i nce 2007, the f eder ahcouggginger nme nt ¢
U-B collaboration has included decisions taken on the deployment of its @hm pu
science assetBor examplethefed e r a | gover nmenvdédfundngfor7r budget

% A number of internship programs may fall under the broader categoryapferative

education. The Canadian Council of Learning repor
availability of, and participationin,eop educati on in Canada. ¢€éThe ava
suggest that there are approximately 80,000 Canadian students enrptistsecondary cop

education, twehirds of whom are at the university level. Given a university enrolment of more

than one million in Canada, it is clear that participation hoge@ducation is relatively rare

among Canadian students. Howeverppstudents appear to derive a number of benefits from

their work placements, suggesting that opportunities faspceducation should be expanded in

Canada. 0(Canadian Co®)nci l on Learning, 2008: 2
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the transfer of th®epartment of Naturd® e s 0 uMateralsTeechnologylLaboratory
(CANMET) from Ottawa to the new facilities at McMaster Innovation Park in Hamilton,
Ontaria According to the federal government

AThis new | ocation, in the heart of Canad
industries, will foster synergiesnong industry, academia and government

research. Budget 2007 provide$ million in 200809 to implement the

rel oc GOC20O0V:2@L).

The federal governmeaisoannounced i2007t h at : AThe Government wi
independent expert panel thitl consider options for transferring federal laboratories to
universities or the private sector. o(GOC, 20

2008b) identified five potential candidates for transfer and provided a framework for
guiding the developent and evaluation of opportunities for alternative management
arrangements. (GOC, 20@83). Thefederal government has not issued a formal public
response to the p@dnel 6s recommendati ons.
SectorSkills Councils

Beginning in the 1980s, the federal govaent has provided funding (over recent years

some C$ 40 million annually) for a system of thittiyeeemployerled sector councils

Provincial and territorial governments also provide funding to the councils. The federal
government 6 s De pesoutesremcSkills®éveldpmahts set drt four

objectivess or i ts support odleatnihgesyster thatis inforrmedofi nc | udi
and more respwive to, the needs of indusitfuman Resources and Skills Development

Canada, 2010 Web).

Severalof the councils include university members (e.g., Ryerson, McMaster and York
universities are mebers of the ICT sector council andaculty member of the
University of Waterl oobds Engineering Departn
PlasticsSecbr Council).However, thesectorcouncils have primarily engaged with
Canadian colleges rather than with universitie007 theCanadian Alliance of Sector
Councilscommissioned a repooh therelaionships between theector councils and
universitiesWhile the report recommended that stronger linkages be developduaghis
not yet led to significant change in the level of engagement between the sector councils
and universities(In 2009 the Alliance initiated a pilot project though the Sprott Scbibol
Business, Carleton University, to bring interested sector councils and universities
together and discuss mutual interests in the single disaiplarea of business

management).

“The five feder al | abori adtad reiseds fiod e rttriafnisd de ra swefr ees
Agri-f ood Canadaébés Cereal Research Cent-oeat whi ch, i
and with new facilities to be built, possi ble at
Environment CaeraddéshWasobgwaCentr e; Heal t h Canac
Laboratori es; the National Research Council 6s Ae

Natur al Resources Canadabés Geoscience Laboratori
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4.4 CanadiarGovernmensas Fundes

The federal government funded C$ billion of R&D or 19.1 percent dbtal Canadian
Gross Expenditure on Research and Development (GERC$ 8.9 billion in 2009.
Provincial Governments funded C$ 1.5 billion of R&D or 5 percent of total R&D funding
in 2009.According to Statistics Canadthe three most significant objectives for federal
R&D funding in 20082009 were: protection and improvement of human health

(C$ 1.6 billion), industrial production and technolo@(1 billion) and nororiented
research@$ 754 million).(GOC, 2016: 8).

It is a significant challenge to navigate through the dense web of federal and provincial
extramuralfunding programs for R&D and even more so to determine which programs
(and how much public money they represéatyeencouragindJ-B collaboration as
primary objectiveln this sectionfederalandprovincialgovernmentundingmeasures

to encouragéJ-B collaboratiorare presenteith three categories

1 funding programs and conditions of the three federal research granting councils
(there are individal councilprogramsaandasu i t e -coofu nfictirlio pr ogr ams

1 otherfederal and provincial government research funding praogramal,

1 othergovernmenfiscal incentives (e.gR&D tax aeditsand federal
governmentiefenceprocuremenprograms.

Table 8(next paggsummarizesederal governmerfinding programshat,as an

exercise in qualitative judgemehtaveencouraging kB research collaboraticasa

primary objectiveTotal annual expenditures under these programecarservatively
estimatedo beat leastC$ 370 million annuallyThis estimate is based on publically
available data sources (see Annex MW.help place thisstimate ofederal spending
directly targeted at encouragikgB collaboration in perspective, it represeiitg:

percent of dtal federal R&D expenditures of G$7 billion in 2009;and 41.20ercent of

the C$ 892.4 million in R&D funded by the business sector and performed in the higher
education sector in 2068009
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CanadianFederalGovernment Ending Programs withErncouraging UB Collaboration

as a Primary Objective: Estimates of AnnuapEnditures
Estimated
Annual
Funding
Notes  Federal Funding Programs (Cs M)
Individual Federal Research Council Programs
1 NSERC 181.0
2 CIHR 16.4
3 SSHRC 36.0
Subtotal Individual Research Council Funding Programs 233.4
Tri-Council Funding Programs
4  Business-Led Networks of Centres of Excellence 11.5
5  Centres of Excellence for Commercialization and Research 57.0
Subtotal Tri-Council Research Funding Programs 68.5
National Research Council of Canada
6 IRAP (notional allocation of 17% of total IRAP budget
of $137.6 Min 2010-2011. Excludes stimulus spending) 234
7 NRC Cluster Initiatives (notional allocation of 10% of total
expenditures on cluster initiatives) 8.3
8 NRC Institutes (notional allocation of 10% NRC spending on
its Institutes in 2009-2010) 30.0
Sub-total NRC 61.7
9 Federal Regional Development Agency Programs 5.0
ESTIMATE OF TOTAL FEDERAL FUNDING WITH ENCOURAGING U-B 368.6
COLLABORATION AS A PRIMARY OBJECTIVE
Other illustrations of annual federal funding, some portion of which
might be also be attributed to achieving U-B collaboration objectives
CANARIE 24.0
Precarn 4.0
CMC Microsystems 8.0
Tri-Council Networks of Centres of Excellence (NCE) Program 71.8
Sector Skills Councils 40.0
SR&ED Tax Credit (projected tax expenditures 2010) 3,500.0

Sources and NotedDeveloped by the author. See Anthgxfor datasources and notes.
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4.4.1 Funding Programs and Conditions$ the Federal Research Granting Cousci

The main federal funding institutions for research at Canadian universitiéiseare

Natural Sciences and Engering Research Coundihe Canadian Instiites of Health
Researchand the Social Sciences and Humties Research Counddach councihas
developed their own suite oésearclgrantirg programs for niversities some of which
areconditional uporuniversities partnering withusiness organizationiBhere are also
severaj oi ntly ad@oomnsi éovedluMdinhg progr ams.

4.4.1.1 Individial Research Council Programs

Natural Sciences and Engineering Research Council (NSERC)

NSERCOs g ov eequiras that premot and assist research in the natural
sciences and engineering, other than health sciddS8&RC receives funds

appopriated by Parliamen€$ 1.1 billion in 201€2011). NSERC hagight main
programs geared to encouragi® partnership# researcliseeTable9 next pagg

"t Although governance structures of the federal resegiranting councils are not addressed in

this report, it should be observed that the composition of their governing councils has changed

over the past decade to include greater representation fromcademic organizations. This has

development has nobge unnoticed. For instance, the Association of Universities and Colleges

of Canada magazin&niversity Affairs r eported in March 2010 that: i
governing council members are from industry and-pianiit agencies, up from four ir0R0. At

NSERC, 10 of its 18 membersarermmr ade mi ¢ appoi ntees compared to
CIHR, by contrast, with 17 council members, Dr. Prigent is the fifth member from outside

academe, and most of the other &,mgaunel from public
appointments are made by the federal cabinet. The three councils have rigorousafenflict

interest rules and dondét make decreviewons about gr
committees. But the governing councils set the agenda anddirashic vision of the granting
agencies. o0 (Tamburri, 2010: 33)
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NSERC Industry Partnership Prograamsl funding(most recent year available)

NSERC Partnership Annual Financial
Programs (excludes Program Contribution
Tri-Council Expenditures  Required from
Programs) Objective in 2009-2010 Business?
Strategic Project Funds early-stage project research in targeted C$ 61.0 million  Not required.
Grants areas (i.e. aligned with federal S&T priorities).
Expected results include; increased
participation of Canadian-based companies
and/or government organizations in academic
research; and enabling the transfer of
knowledge/technology and expertise to
Canadian-based companies or to
government organizations to strengthen public
policy.
Collaborative Helps companies conduct an identified R&D C$ 52.5 million At least one-half
Research and project in collaboration with academics. CRD of the amount
Development (CRD) projects can be at any point in the R&D requested from
Grants spectrum. Eligible collaborations include NSERC.
focused projects with short- to medium-term
objectives, as well as discrete phases in a
program of longer-range research.
Strategic Network Funds large-scale, multi-disciplinary research C$ 31.9 million Not required.
Grants projects in targeted research areas that
require a network approach and that involve
collaboration between academic researchers
and Canadian-based organizations.
Industrial Research Help universities build the critical mass of C$ 27.0 million  Must contribute
Chairs expertise and long-term relationships with an amount equal
corporate partners in areas of research that to the amount
are of importance to industry and recruit requested from
senior-level researchers and research leaders NSERC
from industry or other sectors.
Ideas to Innovation Funds university researchers for R&D C$ 6.3 million Phase lla, 1/3 of
Program activities leading to technology transfer to a project costs in
new or established Canadian company. cash; phase lib,
1/2 of project
costs in cash and
in kind.
Engage Grants Provides short term support for academics C$ 1.8 million  Not required.
Program and companies (who had previously not
worked together) to solve a company specific
problem.
Interaction Grants Fosters new relationships between companies C$ 365,000 Not required.

Program

Partnerships
Workshops Program

and academic researchers (maximum grant
C$ 5 thousand).

Brings together academic researchers and
companies through workshops to generate
new university-industry-government
partnerships that will lead to new collaborative
research activities.

information not
available (funding
is likely minimal)

Not required.

Source Developed by the author baseddBERC Departmental Performance Report

Note Other NSERC programs that invite industry support and participation include:
Industrial Postgraduate Scholarships (IP&justrial R&D Fellowships (IRDFE)
Northern Reseah Internships (NRINT)Industrial Undergraduate Student Research

Awards (USRA) ard Chairs in Design Engineering.
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NSERC research partnership progsaane subject to various industry participation

conditions For

exampl e, ProjfestERESFamrangG@$6haniliengn ¢

20092010 requires thathere must be significant involvement framindustrial

partner but a cash contribution from the partner in not neglin contrastNS ER C 0 s
Collaborative Resear@nd Development Grants Progran$(®&25 million in 2009
2010)requires a cash contribution from thiedustrial partner (see Tall® below).

Table 10

NSERCollaborative Research and Development (CRD) GrBntgram

Program Summary

Who manages funds?

Use of funds

Typical grant range and type of
partners required

Minimum company contribution and
minimum cash contribution.

Is industrial in-kind contribution
recognized?

Is the contribution eligible for the
SR&ED federal tax incentive?

Evaluation method

University and lead professor.

Direct costs of research, such as the salaries of
student, postdocs, and research assistants, and
the costs of equipment, materials, services.

C$ 10,000 to C$ 500,000; Canadian-based
companies, industry associations, public utilities.

Must contribute an amount equal to the amount
requested from NSERC, must collaborate on the
project, and at least one partner must have the
ability to exploit the results. At least one-half of
the amount requested from NSERC must be a
cash contribution.

Yes, up to the level of cash contribution.

Yes, subject to SR&ED eligibility rules and
amounts.

All proposals are peer-reviewed by external
reviewers. In addition, proposals requesting
C$150,000 or more per year from NSERC will be
reviewed by the Advisory Committee on
University-Industry Grants (ACUIG); and those
requesting C$ 200,000 or more per year from
NSERC will be reviewed by the ACUIG and a site
visit committee.

Source NSERC Websiteazessed June 2010 http://www.nserecrsig.gc.ca

The Canadian Institutes of Health Research (CIHR)

The CIHR was created by federal statute in 200@eplaced the former Medical
Research Council of Canada)d consists of thirteen institutes representing
ficommunities of health inter@st herathan separate bricks and mofailities. The
CIHR received statutory appropriatiooSC$ 980.8 millionin 20162011andreports to
Parliament through the federal Minister of Hedafth.

Cl1 HRO® s

f oundimigh e toahtjuetcet isvteatods it he CI HR i s

internationally accepted standards of scientific excellence, in the creation of new knowledge and

0


http://www.nserc-crsng.gc.ca/
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C | H R@082014Strategic Plamcludes four directions,onewfhi ch i s fAaccel e
the capture of health and Teeplanstatethiatc benef i t
A T h r oscagmmerciatization and innovation strategy, CIHR will continue to
catalyze collaborations between industry and the research commaounity
translate health research into improved health products, technologies, tools and
services. CIHR will continue to provide incentives to researchers to engage the
private sector and address its research needs. CIHR will collaborate with federal
and provirial departments and agencies, private sector partners and others to
move health research along the innovation pipeline into health and economic
benefits f(@OC@N2D)diIi ans. 0
The CIHR operatea variety of research commercialization programs related grants
to encourageollaboration between academia and indugtoy 201011, the CIHR has
allocatedC$ 16.4 millionto its own research commercialization programs wdide
contributinga further C$ 29.1 million for health research commégeeition programs
jointly administered by the three federal research funding councils (see dettioR
of this report. However, theCIHRalsor e por t s t hat its tot al spe
Transfer and Commerci al i z,@dnpacdtoCHB0OL C$ 7 2.
million for AAdvances in Health Knowl edgeo

Resear ch Ca,2@@g38).y. o ( GOC

TheC$ 72.1 millionallocated by the CIHRor knowledge transfer and
commercializatiorfand thaimaybe consideredsa proxy indicator for funding df-B
collaboration)s arelativelysmallamountcompared t¢ h e  Ctbtdd BudgetNo
criticism is implied or should be attached to this observation. Instead, the funding
allocation may refledhat

1 the UB relationshign this areanay bemediated and shaped not so much by
fundingor fundingconditions (although of course federal funding is important
for the conduct of research by extramural performergyahe regulatory
environment, includingules respectinthe onduct of clinical trialsthefederal
regulatory regime for safety and efficacy of dragd other human health
products; and the intellectual property regieued,

1 the biemedicatpharmaceutical industry requires little incentive to collaborate
with universities(or other public research institutions) perhaps bedause
other industry sector is universiysearch so critically important and are links
so well established.

Two examples o€IHR grant programito support UB collaboratiorarethe Industy
Partnered Collaborativiesearch (IPR) Prograamd theProof of Principal (PoP) grant
program.

its translation into improved health for Canadians, more effective health services and products

and a strengthened Canadian health care system.

C
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The IPRprogram was launched in 2009 and replaced a smaller program targeted at
SMEs.IPR grants are awarded orcampetitive basifor collaborative reseahwith up

to C$ 5 million available for each round of competitgomd each grant providing up to
C$ 500 thouand per year for up to 5 yeafs academic researcher is responsible for
applying for the grantndustrypartnes must havaelemonstrable abilityo apply the

results ofR&D itself or through agreements with other companies having the capacity
to produce ath market products and processes

The goal of th&®oPProgram is to facilitate and improve the translation of knowledge
and technology resuliinfrom academic health researthe maximum amount per
grant is C$ 160,000 for up to one yetor phase | proposal(svhereresearchis at a
stagebeyond discovergriven research and yetsults are ofincertain utility or
insufficiently developed to bef interest to relevant receptor companies, organizations,
and potential investoysand up to C$ 300,000 for phase Il proposals (where the
principle of the intellectual property involvéas already been proven and the
applicants havaentified partnerswilling to invest in the new technolopy

The Social Sciences and Humanities Research Council (SSHRC)

The SSHRCwas created by federal statute in 1977 and inherited the research granting
functions formerly exercised by the Canada Coumbi SSHRCreceved federal
government funding a&$ 363 million in 2002010 (plus an additional C$ 325 million

to fund the federal government 6s program t
Canadian universities).

The SSHRClauncteda new competition faPartneship Grantsvith a totalbudget of
C$ 28 million over seven yeairs July 2010 According to SSHRC, the new grant
program provides:

Aéfl exible funding opportunities to enabl
organizations from the private sector, governthm@ganizations, neprofit and

communitybased organizations to develop and sustain collaboration in research

and knowledge mobilization. Formal partnerships across disciplines and sectors

allow sustained work over several years on issues or opporsuniitshared

interest, with results benefiting users within the partnership and beyond. SSHRC's

new approach to partnerships allows for greater flexibility by applicants to design

a partnership model most likely to produce valuable results for Canadians and

provide training opportunities for students, while adhering to the highest

standards of excellence. Within its new Partnerships opportunities, SSHRC has

identified priority thematic areas such as Digital Media, and Innovation,

Leadership and Prosperity, order to support new cressctoral or
interdisciplinary partnerships focused on
201Q: 3-4).

TheSSHRCO6s Par t n anthe hangp 0€$506,000 teC$ 25 nellion overs
to 7 years(requests for lowerrchigher amountsvill be consideredy SSHRC)The



95

SSHRChasissueda list of possible formal partnership approadi&3C, 2010d: 30

31) that includes reference to partnerships with the private ségaveshall see later in
this report(section 5.4.1)an analogous type of informgiliidance onvhat is meant by
partnership approachhas also been taken by the US National Science Foundation
with respect to the application of its grant award criteria.

The SSHRChas also fundedninnovations Systems Reseh Network (ISRNjhat
includesfour academisubnetworks: in Atlantic Canadguébeg¢Ontario and
Western Canad#n 2001,the SSHRC awardd&RN a Major Collaborative Research
Initiative grant to undertak&five year program of research drlusterdriveno
innovation in Canad@vith additional supponprovidedin 2006from the National
Research CoungiStatistics Canada and several other federal andhgpiali
departments and agengies

4.4.1.2 TriCouncil Funding Programs

There are a suite ofitcouncil(NSERC, CIHR, and SSHR@)anting programs which
are conditioned on partnerships between universitisindss and other organizations.

Networks of Centres of Excellence (NCE) Program

ThefederalNCE programwas launched in 1989 asdpportauniversitybasedesearch
networks insuch areas abumanhealth and development; photoningtural resources
the environmentandadvarted manufacturing technologieshére ar20 NCEsiIn
operation a®f January 2011The networks are selected throumghopercompetition and
an international peaeviewed selection process overseernh@threegranting councils
and Industry Canad8etween 1989 and 2008 the federal governrmemsted C$ 1.3
billion in the NCE program.

Atkinson-Grosjean (2006) has domented that the evolution of the NCE program has

been marked by tensions between those advocating public science as the means to

research excellence and those wishing to focus research on commercial relevance. The

NCE program guide (April 2010) places emphasis on commercial relevance and
highlights that: AEffective coll aboration wi
mar ket devel opment, and public ganm i cy develo
awards. (GOC, 201016).

TheMathematics binformation Technologyand Complex System{MITACS) is one
example of an NCHEinded networkhat has evolved over tinte focuson research of
commercial relevance (largely through encouraging and fundiBgésearch
collaborations)It hasalsoexpanad its activitiesto include delivering government
fundedinternship programésee text boxiext pagg

MITACS Inc. has a 16 member board of directors. The Chairman of Board is Dr. Allen
Eaves President, StemCell Technologies Inc. (a British Columbid bastechnology
company). Four other board members also have private sector affiliations. The Presidents



96

of the University of British Columbia and the University of NBrunswick sit on
MI TACSO board.

As with all NCEs, he MITACS Board of Directors is acuntable to the NCE Steering
Committee. The&NCE Program @ide provides thaan NCEnetwork must obtain the

approval of the NCE Steering Committee for the ahitomposition of an NCE Board

and that theetwork must advise the NCE Secretariat of any cheimgmembership of

the Board during the course of fundigh NCE staff member has observer status on the
Board of Directors of the network and also attends meetings of the network’'s committees.
The NCE Program Guide also states that:

filt is advisable tthave some members on the Board of Directors who are not
directly affiliated with the Network, and that membership includes both academic
and industry representatives. The perspective of Network researchers who are not
directly involved in the managementtbe research is also important. Therefore,

the Board must have as a voting member one researcher from the Network who is
not the Scientific Director or a member of any other Network comnitteg, GO C ,
2010n: 16).

MITACS

MITACS was established in 1999 with NCE funding of C$ 14.5 million over four ye
(19982002). In 2004, MITACS received further NCE funding of C$ 37.8 million
covering the year period 28@2012. MITACS has also received funding under other
federal and provincial government funding programs (e.g. C$ 10 million in 2007 frg
the Government of British Columbia to fund 50 graduate student internships at
participating companies). Federal fundiiog MITACS will come to an end in 2012 and
the organization is now reviewing options for making itself-se#ftaining.

MI TACS® objective is to build rel-aasddd
knowledge from the university to the publicdaprivae sectors (GOC, 1999: 13). In
March 2002 MITACS was incorporated under the Canada Corporations Act afoa n
profit corporationToday 6s MI TACS network includ
graduate students, 345 companies (60 percent of wrecBMES), 50 Canadian

uni versities and 15 international uni
includes: overseeing large scale, my#ar year, and mulpartner (universitgpusiness
government) research projects in the areas of: biomedicab&H) environment and
natural resources; information processing; risk and finance; and communication,
networks and security; operating a national caissiplinary internship program; and g
program of industrial postoctoral fellowships; and running MICS International (a
global network for applied mathematical sciences research).
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ThefederalNCE program hasonsiderabl re-invigoratedCanadiaruniversty research

in Canada. Howevenotwithstandinghe increasing range of-B collaboration activities
being taken up by some NCEsich as MITACS)the programhasnot beenwithout its
critics. An NCE program evaluation camissioned by the federal research granting
councilsstateghat: fiGlobally, Restating the role of networking as a conduit to
knowledge and then application is crucMCE networks have shown more collaboration
results thammpplication results Téere is aisk with the NCE model that networking
could become an end rather than a me@®C,2007a: 5).

The Businesked Networks of Centres of Ekeace (BI-NCE) programand
theCentres of Excellence for Commercialization and Research (CECR) program

In 2007the federal governmemstablishedwo newfederal researcrantingprograms
that areexplicitly designed t@ncourage tB research collaboration aadcelerate the
commercialization ofhat research®

1 The BusinessLed Networks of Centres of Excelleice (BL-NCE). The BL-
NCE program funds resear c baregacemmdimgdor ks fiin
NSERC, rurby ficonsortia of Canadian firms, supported by networks of
academics and governnteasearchers. ( GO C, -3 Alsb &aording2o
NSERC, the B-NCEsdiffer from other Networks of Centres of Excellence
because¢heyarerfishorter term, businedsd, and focused on business needs.
(GOC, 2008c: &B). Both universities and businesseseligible to receive BL -
NCE grantsunder this prograrfi Universitiesmust sign a Network Agreement

8 The federal government also introduced a College and Community Innovation (CCI) program

in 2007 tkat aims to increase the capacity of Canadian colleges to work with SMEs. The program
received funding of C$ 48 million over five year
and a further C$ 15 million through the federal 2010 budget. CCI providdmfuon a

competitive basis to strengthen applied research capacity, and to carry out applied research and
technology transfer activities in areas where the college has recognized expertise to meet the

needs of local industries, particularly SMEs. CCludes a tweyear Entry Level Grant for a

maxi mum of C$ 100, gda0CCphGrant ofyupta €3 500:000¢er gearyov the

yrst three ygdrntsh,s arfdtthteemnfnauwarl base funding fo
Colleges thatreceivetiev e year grants are expected to diver
through increased collaboration with the private sector. All grant proposals must include a plan to

involve faculty and students and an explanation of how they will work with industryepsrt

(Association of Canadian Community Colleges, 201613R A Private Sector Advisory Board

(described later in this section) provides advice to the federal granting councils on the allocation

of the CCI funds.

" Eligible recipients for BENCE fundingare: Private sector networks composed of private sector
enterprises with substantial Research and Development (R&D) operations in Canada, or
Canadiarbased private sector enterprises with the potential to benefit from R&D in Canada. The
eligible networkaeed to (1) be incorporated as-fat-profit organizations under Part Il of the
Canada Corporations Act, (2) have an established Board of Directors and (3) be signatories of a
Funding Agreement; and Network Members that have signed a Network Agreemevitieimd

are identified as Canadian universities, Canadiatiargirofit organizations and private sector
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thatis intendedo permitiflexibility 6 themegotiation of IP agreentisen
between network participaniBhefirst BL-NCE competitbn was launched in
November 2007n February 200%our proposals were approved witbhnebined
funding of C$ 39.3 million.(Theprogrand total budgetis C$ 46 million over
four years).

1 Centres of Excellence for Commercialization and Research (CEQRThis
program supportghe operation of research and/or commercialization cefithes
CECRprogram guide states that: Aln the con
commercialization is defined as everything a firm does that transforms knowledge
and technology into new goods, processes or services to satisfyt marke
d e ma GO, 2610f 1). Organization®ligible to receive CECR funds are
notfor-profit corporations created by universities, collegesfolprofit
research organizations, firms and other interesteegoearnment partiesn
2007, the Government of CanaalbocatedC$ 285 million over fiveyears tahe
CECR programA 2010 NSERGQevaluation of the CECRrogramdrew attention
to the lack of clarityn what is meant by commercialization:

AA recurring theme throughout this eva
surrounding what is meantlsyo mme r ci al i zati on. é For ¢
definition of commercialization used i
was changed between the 2008 and 2009 competitions from a focus on
manufacturing to one of transforming knowledge and technology. In

addition, maagement from a few centres indicated that tieegeneed to

clarify and focus ppgram objectives relating to commercialization and

research. In particular, interviewees perceive a disconnect between the

Program researetelated objectives and Program dglines that limit

expenditures on researcblated activities. The focus of the Program

needs to be evident and consistent from the selection process and criteria

through to Program guidelines, and performanceimets and moni t or i
(GOC, 2010t xiii).

The CECRare not solely concerned with commercializing university research,
but according to the Private Sector Advisory Panaladvises the government on
CE CR a wrumdihgindusfiy and academia research collaborations to
accelerate the commerdiadtion of leadingedge technologies, goods, and
services in areas where Canada can significantly advance its global
competitiveness is at the core of the CECR;NBLE, and CC[College and
Community Innovationprogramsd GQC, 2009d. As of January 2011there
were22 CECR(Table 11 next pageprovides a list of the centres and their
university affiliations.

enterprises with substantial R&D operations in Canada or Carbdsmu enterprises with
potential to benefit from R&D.GOC, 2009: 1).
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CECR
Funding Other Major Funding Sources
Centres (C$ M) (not comprehensive) Major University Affiliations
Advanced Applied Physics Solutions Inc. 14.95 Atomic Energy of Canada Limited; D- AAPS is a not-for-profit subsidiary of
(AAPS) 2008 PACE Inc. TRIUMF (Canada's National
Laboratory for Particle and Nuclear
Physics) headquartered at UBC.
Bioindustrial Innovation Centre 2008 14.95 Government of Ontario. University of Western Ontario.
Canadian Digital Media Network (CDMN) 10.72  Government of Ontario. University of Waterloo
2008
Centre for Commercialization of 15.00 Government of Ontario (plus 16 private University of Toronto and McMaster
Regenerative Medicine (CCRM) 2010 sector enterprises). University.
Centre for Drug Research and 14.95 Government of BC, Canadian Institutes University of British Columbia and
Development (CDRD) 2008 for Health Research, Western Economic Simon Fraser University.
Diversification Canada.
Centre for Imaging Technology 13.30 C$ 14 M committed from University of University of Western Ontario and
Commercialization and Research (CITCR) Western Ontario, the Ontario Institute for Sunnybrook Health Sciences Centre
2010 Cancer Research, Sunnybrook, Health
Technology Exchange and GE.
Centre for Leading Operational 7.10 Not yet announced. Not yet announced (centre to be
Observations and Knowledge for the North located in the Province of
(LOOKNorth) 2010 Newfoundland and Labrador).
Centre for Probe Development and 14.95 Ontario Institute for Cancer Research; McMaster University.
Commercialization (medical diagnostics) various private sector sources (Pfizer, GE
2008 Healthcare, VWR International).
Centre for Surgical Invention and 14.81 Government of Ontario and various McMaster University.
Innovation (CSII) 2009 private sector sources (e.g., MacDonald
Dettwiler and Associates, Johnson &
Johnson, GE, Phillips and Stryker).
Centre for Commercialization of Research 14.95 Government of Ontario. University of Waterloo.
(CCR) 2008
Centre of Excellence for the Prevention of 14.95 BC Government through the Michael UBC and affiliated research
Organ Failure (PROOF) 2008 Smith Foundation hospitals.
Centre of Excellence in Energy Efficiency 9.62 NSERC (C$ 7.7 M); private sector (e.g., Located at Hydro-
(C3E) 2009 Rio Tinto, Alcan, Dupont, Ericsson and technology laboratory in Shawinigan,
Siemens). Québec (university affiliations not
available).
Centre of Excellence in Personalized 13.80 CIHR, Genome Québec, and C$ 3.1 M Université de Montréal.
Medicine (CEPMed) 2008 from various biotechnology companies
GreenCentre Canada (GCC) 2008 (focusses 9.10 Government of Ontario and 8 industrial Queen 's University.
on clean technologies) sponsors
Institute for Research in Immunology and 14.95 Government of Québec, Génome Université de Montréal's Institute for
Cancer 1 Commercializ Québec; Bristol Myers Squibb and Sigma-  Research in Immunology and
(IRICOR) 2008 Aldrich. Cancer.
MaRS Innovation (MI) 2008) 14.95 Government of Ontario Ontario College of Art and Design;
Ryerson University; U of T.
MiQro Innovation Collaborative Centre 14.10 In the past, MiQro has received funding MiQro founded as a partnership
(electronic assembly research) 2010 from the Government of Québec and between Université de Sherbrooke,
Industry Canada. DALSA Semiconductor and IBM.
Ocean Networks Canada Centre for 6.58  Multiple funding partners for Neptune ONCCEE is operated by a not-for-
Enterprise and Engagement (ONCCEE) Canada and VENUS ocean observatories.  profit society created in 2007 by the
2009 University of Victoria.
Pan-Provincial Vaccine Enterprise 14.95 $10.5 M in-kind support from partner University of Saskatchewan,
(PREVENT) 2008 universities. Dalhousie University and UBC.
Tecterra (geomatics technologies) 2009 11.69 Government of Alberta. University of Calgary.
The Prostate Centre's Translational 14.95 Multiple funding partners for the University of British Columbia.
Research Initiative for Accelerated sponsoring organization, the Vancouver
Discovery and Development 2009 Prostrate Centre.
Wavefront Wireless Commercialization 11.60 Industry partners include: Sierra Wireless, UBC (27 other Canadian universities

Centre 2010

Ericsson, Nokia, Orange.

will be partners ).

Source Developedy the author fronmformation on CECR webBites.



100

The role of the Private Sector Advisory Board

A Private Sector Advisory BoafPSAB)was created to advisiee governmentn
grants made undéneseprogramgPSAB has no role in other national granting council
programs)

PSABhas 12nemberg10 permaneiimembers and 2 alternate membegsce 2007 it
has been chairdaly the Honourabl®errin Beattya formerfederal cabineminister and
now Chairman and Chief Executive Officer et Canadian Chamber of Commerce
Members are appointed llye governmenfior a renewable term of up to two or three
years. The mandate of PSA&quires them to provide recommendationsunding
proposals receivei a Tri-CouncilNCE SteeringCommittee made up dlfie presidents
of three funding councils, the Deputy MinisterlioflustryCanadaand the President of
the Ganada Foundation for Innovation.

Figure 11(below) illustrates the stage of PSAB interventions within the CECR and
BL-NCE granting process

Figure 11
Private Sector Advisory Board Role in CECR antllBE Gnat Award Rocess

Stage I: Stage ll:
CECR and BL-NCE Letters of Intent Full Proposals

CECRand
BL-Networks
Selected for

Funding

NCE Steering
I Committee Requests | ||
Full Proposals

PSAB Review and
\ Recommendations

l PSAB Review and
Recommendations

Source PSAMA 2009 Impact Report (GOC, 200P0

PSAB does not consider it s ma e to includ

ndat
aspectso of r edmpactReporstatésSABO6s 2009

APSAB believes thatofhéeheobleapi ve VvhAe me
and business acumen, and the group6s abil
and opportunities of the proposals and determine the issues/risks from an

implementation or exploitation perspective of the workpeone, rather than the

pure technological aspects of the research &¥fBOC, 20099

The fact that PSAB does not give great consideratiimtpure technologitaspects
of the research effort is understandable. During the four competitionsidesd
between 2007 and 2009, tREAB membersvaluated more tha260 Letters of Intent
and82 full proposalgGOC, 2009p The work load for PSAB will likely grow in the
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future. Gransubmission ratesreon the risavhile grant success tesare declimg
around the worldOther fundingagencies in th&lS, Europe and Asia amonsidering
what steps they should take to ration the number of applications theyer@éaiv
Noorden andBrumfiel, 2010).

4.4.2 OtherFederalResearch Funding Programs

There ae many other federal institutions and programs for funding university and private
sector research that have encouragir@ tbllaboration as a formal objective or, at least,

a major underlying premise. Four examppesvided beloware: the National Resedr

Council of Canada; Automotive Partnerships CantddaCanadian Advanced Research
and Innovation Network (CANARIERandfunding programs operated throuidie

federalg o v e r nneggonal d@velopment agencies.

TheNational Research Council (NRC

The NRC, unlike the thredederalresearchgranting councils, conducts its own research

at its own facilities. The NRC traces it origins back to 1916 and tdesgribes itself as

t he Canadian governmento6s pr emoreeghan20r gani zat i
researchnstitutes The NRC reports to Parliament through the federal Minister of

Industry andin 2010, had a budget 6% 73 million. Many of theNRC research

programsand research institutesicouragéJ-B collaboration even thoughighs not

always pesented as their primary objectimefunction Three examples are:

1 The Industrial Research and Assistance Program (IRAPyaslaunched in
1962andprovides a range of technical and busir@$snted advisory services, as
well as financial support for smand mediurrsized (SME) Canadian businesses
to develop, adopt or adapt technologyncouraging LB research collaboration is
not a stated objective or goal of IRAP, although in design and administration it
does have thateffe€t.| RAP& s n at iof@#0dndustriat Teathmolody
AdvisorsITAs provide (free of chargegchnical and business advied
referrals and other innovation services as needlelg¢ast twenty percent of
| RAPOs I ndustrial Technol ebgsedfailtei sor s wor
(Doern and Lesvesque, 2002). Through IRARarficial support iprovided to
gualified SMEs on &ostsharedbasisfor R&D projects that meet both the firm

®|RAP has twestrategic goals: provide support to small and mesiimed enterprises in Canada

in the development and commercialization of technologies; and collaborate in initiatives within

regional and national organizations that support the development and cormigatiaiabf
technologies by smalland meditsmi zed enter pri ses. Li psey and Car |
reason for | RAP&6s successé is that technology er
with other objectives definitely subsidiary to it. Ewghere IRAP has sought to meet additional

objectives, such as regional development and international competitiveness, the pitfalls associated

with multiple objectives have been avoided because meeting the overriding oljectia¢ of

increasing the techeél capability of industry) has been seen as the means of meeting any of

the subsidiary objectives. In other words, all other objectives have been pursued in a manner
consistent with the main objective. 0 (Lipsey anc
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and project assessment criteAs. early as 1966, the NRC broaderdidible
costsfor IRAP finangal support programi include the salary costs of university
professors and researchassamadditional means of upgrading the competence of
industrial teamgLipsey and Carlaw, 1998). Todayndncial support may be
providedto an SME (under 500 emplegs)for an eligible R&Dproject,

supporting up to 100 percenit eligible internalkalary costgtechnical personnel)
associateavith the project andip to75 percenbfe | i gdoriracmo fdes.

1 NRC Research Institutesand Centres The NRC hasvertwenty different
researchnstitutesand centreacross the countrythe majority of these are €o
located with, or havaffiliations with, universities (e.g. the University of Alberta
is a formal partner with the NRC in the National Institute for Nanotdolggo
| ocated on the Univer si theiosfitutethdber t adés Ed
centregrovide universitiesind businessegith access ttheir physicakesearch
infrastructure, including through a special Industry Partnerships Facilities
program.

1 Community Technologies Clustering Initiative. Starting in 2000, the NRC has
providedfunding (a total of C$ 343 million between 2000 and 20@8establish
and reinforce cluster initiativdgss o met i mes presented by the
clusterso neaflespmdtt meas &wssthenuni ty cl ust
country® According to the NRCANRC cluster initiatives workvith educational
institutions and therivate sector to build knowlge advantage through
coordinated, leadingdge R&D programs and provided ass¢o expertise and
infrastructure. The clustémitiatives drove entrepreneurial advantage by enabling
industry to translate knowledge into products, processes and ser{@e<,
200%: 8).

Funding throughAutomotive Partnerships Canada (APC)

APCwas established iB009(in themidstof the automotive industry crisiby the

federal Minister of Industrio oversee aautomotive research funtihe C$ 145

million fund consists entirely of financial contributions fromo federal reseah

granting counits, the National Research Counaihd the Canadiarokendation for

Innovation. All researcprojectsfunded through AP@ust have business participation

andf al | within one of AR@pbcationkf@r fumdegaeear c h pr i ¢
submitted by amiversity or collegeind areaccompanied by an Industrial Letter of

®The federalgoveme nt 6 s Budget 2010 provided additional

program in order t o s uDgjabStrategt heUhieder alit iges egr o mEk

research institutions and businesses will need to work more closely together to continue to

conduct and commercialize research, moving ideas from university and college labs into the

marketplace, where Canadians and the global economy can benefit from their discoveries.

Recognizing this, Budget 2010 provided an additional $135 million for thieridd Research

Council (NRC) Technology Cluster Initiatives program to develop networks of innovative

businesses, NRC scientists and communities, | e
(

V €
economic and soci al benefits for Canadians. 0 G (
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Supportthat includes, among other itertise anticipatedinteractior of the
organization's personnel witesearchers from universities, colleges, and the National
Research Council ofdahada.

Thefederalgovernment dighot create an industred organization to review specific

APC funding proposals along the lines of the Private Sector Advisory Board for certain
tri-council granting progras (i.e., BLNCE, CECR, and CICIt did createa 16
membeinndustry Task Forcéwith 12 industry and four academic representatiiges)
providefinput and guidan@eon defining APC's research priority areasd the roles

and responsibilities of the APC Project Offfé@he ITF hasiow been replaced byia
Industry Advisory Committethatmeets annually to review APC progress, but again

the committee has no part in the review of funding propd%als.

Funding throughhe Atlantic Canada Innovation FuiidlF) and other federal
regional development programs

The federal government establistied AIF (C$ 300million) in 2001to strengthen the
economy of Atlantic Canada n dccdlerat¢he developmerdf knowledgebased

industry 0 ( G OIC1). Th2 ZDa5@deral budgeanhcluded an additional$ 300

million for the AIF programAdministered by the federal regional development agency
for Atlantic Canada, the Atlantic Canada Opportunities Agency, the request for
proposals under the latest round of fund@@l0)states that:

fiPartnerships in AlIF projects araghly encouraged. Partnerships/collaboration
betweeruniversities/colleges/other research organizations andittaegsector
will help to buildcapacity in areas of research that lead to economic growth in
Atlantic Canada and will be a kelgterminant ofhe commecial success of an
R&D project (&OC, 2010: 3)

Other federal government regional development agencies (Western Economic
Diversification Canadahe Federal Development Agency for Northern Ontario
Carada Economic Development for Qué& Regionghe Federal Economic
Development Agency for Southern Ontaaod theCanadiarNorthern Economic
Development Agendyhave analogous fundimyograms’®

"The ITF is cechaired by Howard Alper, Chair of the Science, Technology and Innovation
Council (STIC) and Distinguished University Professor, University of Ottawa, and

Rob Wildeboer, member of STIC and Executive Chairman of Martinrea International @a@ana
automotive parts supplier).

8 APC funding proposals are subject to the standardree@w processes of five government
funding agencies. Ten criteria are applied durir

" For example, in SeptembedT0 the Federal Economic Development Agency for Southern
Ontario announced a new Technology Development Program that will provide C$ 75 million
over four years to encourage collaborative research between private sector organizations and
postsecondary ingutions.
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Funding through th€anadian Advanced Research and Innovation Network (CANARIE)

CANAIRE was incorported in 1993 as a ndbr-profit corporationwith federal starup

funding of C$ 26 million. lbrought under one roof academic, government and business
(telecommunication companies) knowledge and interests for the provision of high speed
broadbandCANARIEG s i ni t i al activities were technice
development o& high-speed experimental network for testadyancedetworking

technologies and applications. Today, CANARIE has 76 members froemrgognt,

academia, and industry

CANARIEG s main source of funding remains the f
since 1992)Its current fiveyear C$ 120nillion funding agreememwith Industry

Canada sets oatiteria that it applies when judging applications for grants it

administersFor indance,C A N A R I Netvasked Babled Platforms Program

requires that fundeprojecs: i émust respond to specific user needs and bring

together the required players to identify requirements, create the collaborations

needed and undertake the specific devekuactivity being proposedo

(CANARIE, 2009a: 19).

4.4.3 Provincial GovernmenFunding Programs

Provincial governmentand their research foundatiofumded C$L.5 billion in R&D
activitiesin 2009(preliminary estimates;0C,2009f). There arenanyprovincial and
territorial governmenfR&D funding programscertainly morehan 50 and possibliyore
than 100 Examples of provinciaR&D funding programénclude

1 The Government of Ontario has operated a Centresfdxcellence program
since 1987As previowsly described, since 2004 this program has loetimered
through the nefor-profit corporation OCE IncToday there are six funded
centres of excellence located at Ontario universities in the areareafye
communications and informatioaghnology earth and environmental
technologiesmaterials and amufacturingphotonics(t h er e i-su tat IAflcg® s s
Centrefor Commercialization of Researgthich also receives fecdsr
government funding supporth 20082009 OCE IncinvestedC$ 25.8 million in
the centresandleveragedC$ 40.1 million from industry partner¢Government of
Ontario, 2010: 1).

Beginning in June 2009, the Government of Ontaggan placing a numbef it
other funding programs for encouragingBtesearch collaboration under OCE
Inc. as part of its Ontario Networks of Excellence (OBjcy framework

These prograsiare described by ONE in the following tern®ollege Applied
Research and Developmétitis program supports certain collaborative projects
between industry and college§ollaborative Researcfdesigned for projects

with special technical research challenges, demonstrated market pull, and high
potential for commercializationf;onnectiongthis service partners students in
science, engineering, and other technical progrevith technologypased



105

companies)First Job(a salarysharing program that supports Ontario companies
who hire new graduates for R&D positionB)stitutional Proofof-Principle

(enables public research institutions to advance research discoverigkét ma
ready inventions through eas$fage procebf-principle funds)Knowledge
Exchanggpromotes the exchange of knowledge and ideas between researchers
and the wider economy); Market Readiness (this service aids with the initial steps
of moving a promisig technology from the laboratory to a new spihcompany

or licensing opportunity)putreach Scholarship pr ovi des Ont ari obs b
students with access to woitthss, expert mentorship and peer interactions
outside the provin@e within Canada ashinternationally); and echnical Problem
Solving(supports select sheteérm projects and collaboration between industry

and academia. The goal is to build partnerships that yield commercial results and
give researchers hands problemsolving experiencgOntario Networks of
Excellence, Welaccessed February 2011).

The Gover nme ningemuity Céntras.énr2Q06the $lberta
Governmenestablisheé C$ 500 milliorAlberta Heritage Bundationfor

Science and Engineering Researcfutal research idlberta In 2001 the
Foundation created the Ingenuity Centres Progthmobjectives of which appear
to haveshifted over timeT h e F o u r200&8TrienmahR&@ortstates that:

fiThe Alberta Ingenuity ResearchCentre ogr am, t he Fundobs f
program, offeramajor grants to outstanding research groups at universities

and colleges working in areas of stratagiportance to Alberta. These

Centres give Alberta universities and colleges a competitive edge for

recruitingmore highly qualified researctserOver time, the Centres will

al so contri but e diveosificatiomand growth and e c o n o mi ¢
quality of life.d0 (Government of Alberta, 2002: 8).

T he Fou 0082009 AmuialReport states that:

AThe[Ingenuity] Centres program supports indysgovernment and
academic collaboratiorthat expedite the path for technologiesdach
market 0 ( Government of Al berta, 2002: 8;

In late 2009, all Alberta government research funding agencies and programs,
including the Heritage Fountian for Science and Engineering Research and its
Ingenuity Fund and Ingenuity Centres Program, became part of a new Alberta
government organizatiod\lberta Innovates Technology FuturgsSince 2001,
seven Ingenuity Centres have been established (&¢e T2next page Many of
the centredave receivedunding from both th&overnment of Albertand the
federal government.
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Alberta Ingenuity Centrefor Research and Commercialization

Alberta Ingenuity

Centre and University
Affiliation

Funding (illustrative not
comprehensive)

Company Participation

Centre for Machine
Learning - University of
Alberta.

C$ 11.8 million from the
Government of Alberta; C$ 50.0
million leveraged funding.

EzSeer, Google, Myriad
Machine Learning, IBM,
Redengine

Centre for Carbohydrate
Science - University of
Alberta.

C$ 12.2 million from the
Government of Alberta, plus
federal funding; $ 50.0 million
leveraged funding.

TheraCarb, Wellstat,
Amgen

Centre for Oil

Sands Innovation -
University of Alberta.

C$ 2.4 million from the
Government of Alberta, plus
federal funding (two NSERC
industrial research chairs which
are |inked to

oil sands); C$ 50.0 million
leveraged funding.

CoO

Centre for In Situ Energy -
University of Calgary.

C$ 7.9 million Government of
Alberta, plus federal funding
through the Canada Foundation

for Innovation; .

Imperial Qil, StatOil,
TOTAL, Shell, Repsol
Energy Canada, Nexen,
Conoco Philips, Gushor
Inc., and Profero Inc.

Tecterra Inc. (also a
federal CECR) - University
of Calgary.

C$ 21.5 million from the
Government of Alberta; C$ 11.7
million from federal government.

Industry partnerships under
development.

Centre for Integrated
Biomedical Technologies -
University of Calgary.

C$ 7.4 million from the
Government of Alberta plus
federal funding.

BOSE Electroforce Systems
Group, Calgary Scientific,
Siemens, IMRIS

Centre for Clean Coal
/Carbon and Mineral
Processing Technology -
University of Alberta.

C$ 21 million from the
Government of Alberta, plus
contributions from private sector.

Hatch, Capital Power
Corporation, Teck, Nexen,
and Foundation CMG

Source Assembled by the author from information containedhiberta Ingenuity Annual
Report 2008009 andAlberta Innovates Technology FutureAnnual Report 2009
2010 and Ingenuity Centre websites.

Provincial Government Voucher Programs

Over the past three yeatse Government®f Nova Scotia, Alberta, andewfoundland
and Labradohave introduced voucher progratbsncourage B collaborationThe

A

Governmentof Québc 6 s 2010 i nnovation strategy
Ai ncubati on v ouc hhesawuheiprogramdsubgdidizepthegpwdhase e .
of services and expertise by dhaad medium sized businesdesm eligible provides
typically the highe education sector but in some cases (Alberta and Newfounadidrer

provi



107

third-party suppliersThe Nova Scotia voucher progrdras beemversubscribeth each
and every yeasince it was introduced in 20@® its first year, 50 vouchers were issued
althoughl183 applications were received)

In 2010 he Government ohlbertaopened up its voucher program (on a pilot basis)

through a reciprocal voucher program with the Bavarian State Government in Germany
(Government of Alberta, 2010d)he Governmentof Newfu ndl and and Labr ad
voucher program (managed by the@ v e r nReseartch&red Development

Corporation (RDQ)was launched in 2010 and has been open to international voucher
redemption from the beginning. In 20RIDC received. 2 voucher applicatiorssd

iIssuedlO vouchers. Two of these vouchers were for the purchase of specialized services

from providers in Israel and the URable 13 (below) summarizes ttiéferert features

of the three programs.

Tablel3
Canadian Provincial Government Voucher Pragsa

Newfoundland and

Nova Scotia Alberta

I — _Labrador
Total voucher C$500, 000 (|[$ 10 mi H09)i o rn C$ 125 thousand
program budget (2010).

Number of 50 (660099 180( 6-6 20) 10 (2010)
companies
Eligible service | Designated higher Alberta higher Designated service
providers education institutions | education institutions, providers, including
in Nova Scotia. and other designated higher education
third parties. institutions in the
province.
Eligible Small and medium- SMEs (less than C$ 5 Innovative SMEs
businesses sized businesses million in gross located in the
(less than 100 revenues & fewer than province of
employees). 51 employees; be active | Newfoundland and
in agriculture, forestry, Labrador with early
No sectoral conditions | energy, environment stage R&D needs and
apply. and health; & carry on high growth potential.
majority of business
activity in Alberta.
Value of Maximum value of Up to C$ 15,000 (for Maximum value of
vouchers C$ 15,000 and up to Opportunity Assessment | C$ 15,000 and up to
75 percent of eligible and up to C$ 50,000 for | 75 percent of eligible
project costs. more substantial project costs.
technology
development activities
International Vouchers currently Pilot project underway to | Vouchers can be
Openness redeemable only permit voucher redeemed through
through Nova Scotian | redemption through foreign service
service providers. foreign service providers.| providers (subject to
RDC pre-approval.

Source Information assemblelly the author from provincial governmtevoucher ppgram
guides andhroughdiscussions with provincial government officials.
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4.4.3 Other Fiscal Incentives

This section describémw Canadian governments amployingR&D tax creditqin
the case of the federal governmeditario and Quéebgdax measuerelating to
intellectual property (in the case of Ontario), @an@lic procuremen(in the case of
federal government defence procurerhemencourage 4B research collaboration.

4.4.3.1The Federal Scientific Research and Experimental DevelopmentEBR&
Tax Credit

At the federal government levifle SR&ED tax credit was first introduced in 1977 and
has been subject to continuous revision thereafter (Madore, 2G08¢.14 (below)
comparegeatures of the Canadian federal SR&ED tax cneith thoseof the US federal
Research and Experimentati@x credit as of June 2009.

Table 14
Features of theSR&ED ax Credit in Canadand the US-ederal Research and
Experimentation Tax Credas of June 2009

CANADA UNITED STATES

- 20% federal tax credit for all SR&ED - 20% federal tax credit for incremental R&E.
expenditures (provincial SR&ED tax credits (State R&E tax credits also available in
also available in all provinces except Prince certain states).
Edward Island).

- 35% refundable SR&ED tax credit available - No refundable R&E tax credit.
to certain Canadian Controlled Private
Corporations.

- Canadian SR&ED credit definition broader - U.S. definition of R&E is more restrictive
than U.S. R&E definition. than Canadian SR&ED definition.

- Qualifying SR&ED expenses include salary - Qualifying R&E expenses include salary and
and wages, materials, contract payments, wages, supplies and contract expenses.

leases, overheads, and capital expenditures.

- No restriction on eligible SR&ED contracts - Eligible R&E contracts restricted to 65% of
(100% of amount to be claimed). contract amount.

- 100% write-off for eligible SR&ED - No accelerated write-off for R&E equipment.
equipment.

- Unused SR&ED tax credits can be carried - Unused R&E tax credits can be carried back
back 3 taxation years and forward 20 1 taxation year and forward 20 taxation
taxation years. years.

- SR&ED tax credit is permanent. - R&E credit is extended every few years. It

has not yet been made permanent..

Source  PriceWaterhouseCoopetanadg2009).
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The futue of the federal SR&ED tax credit is now one of the subjects of study by

federalexpert panethat isreviewing federal supportor business and commercially

oriented R&D.The Panel has stated that it has been asked to provide advice related to

three qustions, one of which igi | s cutreémteamix and design of tax incentives and

direct support for business R&DPO&Gnd busi ness
2010m 3).[emphasis added}

It is beyond the scope of this report to constterbroad issue athethersome portion

of federal government support for business R&D should be moved away from the tax
system to program spending (althougiouldgreater reliance be placed on direct
program spending, then a range of new policy options may open up fahéssv

programs can be designed and administered to encourBgeollaboration). However, it

is relevant for this report toonsidemwhether or not the federal government should enrich
or redesignthe SR&ED tax credit prograspecificallyto stimulate busess investment

in university research or continue to place reliance on direct program speagsgl on

the Canadian policy experience in the past and tdtlaye areat leasthreefactual
circumstances arfdur main policy consideratiorie bear in nind.

Factual Circumstances

1. The SR&ED tax credit is the largest program of federal support forbusiness
R&D, far exceeding all direct spending programs to support business R&D.
The Council of Canadian Academies (2009a$ reportethat:

i Ca n a d agovernniewnt suppdort for business R&D (tax and direct

spending combined) is somewhat larger, relative to GDP, than that of the
United States and the United Kingdom.
heavy reliance on the tax assistance channel makesitivigualan out | i er €
This invites close analysis as to why Canada has chosen such an extreme

¥ The Panel has stated that the other two questi it
effective in increasing business R&D and facilit
and what, if any, gaps are evident in the current suipeagiramming, and what might be done to
fillthesegapsP n addi ti on, the Panel s mandate specifie:
an increase or decrease to the overall level of funding required for federal R&D initiatives. The
formalpublicmanda e f or t he panel is that: AThe Panel h a
federal R&D initiatives: Tax incentive programs such as the Scientific Research and

Experimental Development (SR&ED) program; Programs that support innovative business R&D,

including: (1) general support (e.g., the Industrial Research Assistance Program); (2) sector

support(e.g., the Strategic Aerospace and Defence Initiative); and (3) regional support

(e.g., the Atlantic Innovation Fund); Programs that support busioessed R&Dthrough

federal granting councils and other departments and agencies, including basic research performed

in universities and colleges that fosters support to business R&D (e.g., the Centres of Excellence

for Commercialization and Research). The Panelalgib have the latitude to consider other

feder al initiatives relevant to the Reviewds scc
conducted in federal laboratories to fulfill their regulatory mandates or basic research conducted
ininstitutionsdé hi gher education that is not intended ¢t

2010m: 3).



110

mix of assistance delivery mechanisms and whether suchresay
emphasis is appropr® ate. o (CCA, 20009a:

Total tax expendituresnder the SR&EDRax creditareprojected by the Canadian
Department of Finace to be C$ 3.Billion in 2009and C$ 3.5 billion in 2010
(GOC, 2@9t 24and GOC, 2014 21). The 2009 projectiofor SR&ED tax
expendituresepresentss8 percent of the C$ 5.7 billion in total federal furgdof
R&D performed in all sectors in 2009; 23 percent of total business expenditures
on R&D (funded from all sourcesf €$ 14.2 billion in 2009; andl1 percent of

total federal corporate tax revenud#<C$ 29.5 billion in 2008200922

2. The SR&ED tax credit has never been portrayed by the federal government
as having encouraging kB research collaboration as itgrimary objective.
However, in both design and administration the fedral SR&ED tax credit
takes account of business investment in university resedrcA joint evaluation
of the federal income tax incentives for scientific research and experimental
development prepared by the Department of Finance and Revenue Canada in
1997 states that:

AThe basic structure of t hiecentives r ent f e
for SR&ED was put in place between 1983 and 1985. The policy

objectives underlying these incentives were also introduced in 1983.

While adjustments have been made to the SR&ED tax incentives since

1983, the policy objectives have not changedsEhobjectives are to:

T encourage SR&ED to be performed in Canada by the private sector
through broadly based support;

T assist small businesses to perform SR&ED;
T provide incentives that are, as much as possible, of immediate benefit;

I provide incentiveshat are as simple to understand and comply with
and as certain in application as possible; and

T he OECD reported in December 2010 that: f@AMore
decade ago and the schemes are more generous than ever. Today, nkyéEaD

governments provide fiscal incentives to encourage business R&D, up from 12 in 1995 and 18 in

2004. Among those that do not, Germany and Finl &
(OECD, 2010c: 4).

8 As a further point of comparisorhd estimated revenue foregone under the US federal
government 60s Research and Experi mentation tax cr
the latest year for which data is availafilais amount is: 7.4 percent OfS federal funding of

R&D (performel in all sectors) of US$ 98 billion in 2006; 3.3 percent of total industry funded

R&D in 2006 (USG, 2010s:CG31); and 1.9 percent of total federal corporate incomes collected

(US$ 380.9 billion in 2006).



111

I promote SR&ED that conforms to sound
1997: vi).

However thedefinition ofwork that qualifies for théax credit is sufficiently

broad to include what is commonly undertaken iB tesearch collaboration
(includingbasic researchMoreover, fomtime to time the program has been
adjusted to take account of (and presumably increase the impact of) federal grant
programs that diregtlor indirectly support kB research collaboration. For

example, the Canada Revenue Agency (CRA) has sought to identify payments
made by third parties (i.e. businesses) in support of university research chairs that
may be allocated to SR&ED eligible resgaactivities. The CRA has also issued

a bl anket policy that permits all third p
Industrial Research Chairs as being potentially eligible for the SR&ED tax credit
(subject to all the other SR&ED program ddaions (GOC, 1999.

3. Little is known about the impact of theexisting SR&ED tax credit on U-B
research collaboration.TheCanada Revenue Agenapdthe Department of
Financedo not regasepublic information on SR&ED tax credits earned or
claimed for research expenditurasurred through thirgbarty research (in
general or through universitie¥)Many of the major government and academic
studies of the SR&ED tax credit have focused on two questions: whether or not
the credit has incented business to invest more in R&Dwioaid otherwise
have been the case (i.e., incrementality); and how generous&Cansd R& D t a x
credit is relativao R&D tax credit programs found in other jurisdictions.

Four policy considerations

1 Over the past quarter century a number of proposals haveeen advanced to
use the Canadian tax system to encourage-Bresearch collaborationbut

8 For the purposes of administering the SR&ED taedit, the CRA makes a distinction between

At hdardty researcho and fAcontract researcho based
payer on the results of the SR&ED. In general, thiadty research (which refers to

circumstances where the payer hights to the results of the research while the performer has

control over the activities) is the most germane 1B tésearch collaboration. Thiyghrty

payments may be made to AApproved universities,
institutors . 6 I n contrast, while contract research may)
wide variety of other individuals and companies.
purposes of administering the SR&ED tax credit is different from thptayred Statistics

Canada in itSurvey of Intellectual Property Commercialization in the Higher Education Sector

inwhichi Research contractso are defined as farrange
institution, or an individual within the institution, @gs to undertake a research project on a

specified problem, using the institution's facilities and/or personnel, for a sponsor that provides

funds to meet all or part of the costs of the pr
available Stastics Canada data on higher education research contracts may not be the best source

of data to draw upon when judging the impact of the SR&ED tax credit on research conducted

through thirdparty payments by business to universities.
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they have not been acted upon by the federal governmeiiior example, in
1985 he Royal Commission on the Economic Union and Development Prospects
for Canada (1985stated that:

AA number of observers have noted
university research in Canada. Some have suggested extension of R&D
tax incentives to apply to contributions made by firms in support of
university R&D. Given probably substaaithational benefits from this
type of research, it would seem a
(GOC, 1985: VI, 102)

Butt h e C o mniinatreconumer@ation on the use of the tax system to
encourage busine&®.D was notspecificallyaimed aencouraging business
investment in university researdnstead,lte Commissiomade the general
recommendation that the federal government shouldiaBen the definition of

R&D while lowering the rate of tax subsidy, even though we recognize that such
a lroadening could give rises to administrative probléms( GOC, 1985
382).

In 2006, the Conference Board of Canada recommended that the federal
government should:

A Pvide tax incentives to businesses collaboratiith university
researchers. In adiobn to providingmatching funds for research, the
federal governmerdould provide tax credits to businesses that inwvest
collaborative research projects with universitiasentives could be
variable based on the leveitinvestment (to encouragediness spending
onresearch and development) or on the number of consegetive of

t he

cand

Vil

collaboration (to encourage thdeepening of relationshipg). ( Conf er enc e

Board of Canada, 2006: 25).

Thefederal government hamt taken up the Royal Camissiord s

recanmendationi(e.,i t has ntohe Al @twe r eafthoughaixhass ubsi dy o

made continual adjustments to program definitions and eligibility requirejments
or themore specificecommendation made by the Conference Board of Canada.

Re-designingthe SR&ED tax credit specifically to encourage kB research
collaboration carries some risk of decreasing the level of business investment
in their internal R&D activities. As previously mentioned in section 2.4.4 of

this reportone empirical study of the US exence with statéevel R&D tax
creditsin Massachusetts and CaliforrfRaff and Watkins, @9)found that
changesithec o mp o s i t i R&D buddets betweem-hause R&D and
externalbasic researcimay beattributed tachanges in R&D tax incentige

They find that on averagahe sample of firms considered shiftaday from in
houseR&D when faced with lower relative pricesafternal contract research.
This is only a single study and the findings should be treated with due caution.
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Nonethelesst does underlinghatthe law of unintended consequences may
apply when seeking to use general R&D tax credits for specific purposes, in this
case encouraging-B research collaboration.

1 Moving from reliance on the tax systento support business R&Dand
transferring the freed-up resources tadirect support for businessR&D , has
been tried in the past and found to be wanting but the right lessons should
be drawn from this policy experienceg(including from the viewpoint of
seeking to encourage kB researd collaboration). In 1968a provision of the
Canadian tax systethat providedatax deduction (not a credit) fdyusiness
R&D was eliminatedy the federal governmeand replaced bg new systm of
program support under ttedustrial and Regional Devgbment Incentives Ac
(IRDIA). The then federal Ministeaf Industry, the Honourable C.MBud)
Drury, told the House of Commongon 2" reading of the legislatiothat:

fiSince 1962 the Income Tax Acthaspvi ded an incentiveé
companies have beeable to deduct from their income an additional

allowance of 50 percent of the amount by which their expenditures on

scientific research exceeded their total expenditures for this purposes in

the 1961 base year. éHoweverngsa number
in its operation have become apparent which is evidenced by the fact that

in 1963 only 265 out of a total of some 600 firms performing research and
development were able to claim benefitaler the additional allowance.

The proposed legislation [Bill 25271 to provide grants to corporations

for research and development] is designed to overcome these deficiencies.

In the first place, the use of the income tax laws as a vehicle for
subsidizing research and development effort is essentially discrimyinator
since elgibility depends onthédimé s t ax posi ti on. Under
circumstances, many small or growing firms which are not yet in a-profit
making position, but which perhaps have the greater need for research and
development assistance, are excluded.cdem order to broaden the
availability of the general incentive and in the interests of equity, it is
proposed to remove it from the Income Tax Act and to provide a system of
statutory grants, or credits against tax liabilities if firms so choose, for
which all firms could qualify. Further, unlike a tax allowance, the cost of a
grant system is readily apparent and can be accounted for to parliament in
thesame way as ot((BE@GC 19664PI&8ndi t ures. o

Under the IRDIA progran®,412 grants were isstito companiesotaling
C$290million.?* The IRDIAwas implemented and administered by the federal
Department of Indusgr The IRDIA was repealed in 1975 (although grant
money catinued to flow for some yearsh 1977an SR&EDtax creditwas

8 This is the amourttited in Madore (2006: 5). However, Lipsey and Carlow (1998) cite a lower
figure, C$ 57 million based on data contained in Department of Industry Annual Reports between
19701971 and 197-1978.
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introduced vhichrangedfrom 5 percent to 10 percent of current and capital

expenditures, depending on the size of firm and region in Canada where

activities were carried out (Mador2009. The twwo main reasonfor why the

IRDIA was abandoned weris administrativecomgexity; andthatit became

aneasy target folederal fiscal restraints imposed as a response to stagflation in

the mid1970s Lipsey and Carlaw (1998) hadee s cr i bed t he | RDI AOQ:
administrative complexity as follows:

fiThe[IRDIA grant] applicationhad to be submitted within six months

after the end of the applicpmeetAdbs fi sca
mass of detailed information was required, including a commercial and

technical descriptiondf he appl i cantdés busi ness, ma
minute description of its R&D facilities, and a descriptiodiR&D

projects and programs briefly explaining theals, methodology and

r e s u The applications also required a mass of financial and

administrative detail abotite projects to be supportedAny support for

R&D coming fromother sources had to be reported. All assets acquired

for R&D through capital expenditures duringthe ant 6 s year dat e
be listed and any subsequent disposal reparted, Li psey and Carl a
1998:56)

Theright les®ns shoulde drawrfrom this experiment in moving resources
from the tax system to direct program spending to support businessYe&D.
the IRDIA was a failure, but perhaps it was a failure in program design and
administration as much as in fundamentalospt(after all, an qually bad
experience in the design of tax incentivesroourage R&D occurred withe
introduction of the shoitved federalScientific Tax Creditn 1983).

1 The fundamental considerations for choosing between using the tax syste
and direct program spending to encourage B collaboration are much the
same as when making the same choice in other areas of public policy.
Canadian economists Richard Lipsey and Kenneth Carlaw (1998) have suggested
that tax incentives may be most effee as framework policies that provide
general support for specific activities across the entire economy and that do not
discriminate between firms, industries or technologies. Direct program spending
may be most effective where market failures are largeconcentrated in
localized situations.

Based on these factual circumstances and broad policy consideratiottsf@aedhadow
one d the conclusions of this report, it is likely that:

1 tinkering with the existing SR&ED taxreditin an effortto encovage UB
research collaboratidfe.g., through implementing the Conference Board of
Canada recommendatiois)likely to be lessmportant and less effective than
ensuring that direct spending programs to encouraBecbllaboration are well
designed and digered; and
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1 should a decisioibe takenone based on considerations much wider than
encouraging kB collaborationand upon which this report passes no judgejment
to move some portion of support fousiness R&Cawayfrom the tax system to
program spendig, then a range of new policy options may open up for how those
programs can be designed and administered to encourBgepllaborationOn
this subject, there arestitutionalmodels and lessons to be drawonirthe
Canadian experien@nd from foreig jurisdictions Examples referred to in other
sectons of this report include: OCI&c. in the province of Ontario (section
4.3.1.1); thdJK Technology Strategy Boaxdection 6.4.2); and
Commercialisation Australia (section 7.3.1.2).

4.4.3.2Québec andOntario GovernmentR&D Tax Credits to
Encourage kB Collaboration

Apart from the general R&D tax credits, two provinces, Québec and Ontario, have
introduced specidbx credits (in addition to thegieneral R&D tax credij to encourage
U-B research dtaboration.

1 The Government of Québemffersa refundable tax credit for university
research or research carried loyia public research centre or a research
consortium Access to this tax credit requires-argthorization(adjustments to
Improvethe preauthorization process wetentainedn the 2010 provincial
budget) According to the Québec Ministry of Revenue:

i Axpayers that enter into a university research contract with an eligible
university entity, public researdentre or research consortiumay

claim a refundable tax credit of 35% of qualified R&D expenditures. If
the research is conducted by an eligibleversity entity, public research
centre or research consortigi@aling at arm's length with the taxpayer,
the credit is calculated on 808bqualified expenditures (20% the

value of the conti being attributed to profits) ( Gover nment
Québec, 2009L3)

Tax expenditureander theQu ® b e ¢ G o0 wreversityreseatcld tax credit
werein the range of between six and eigfhilion ddlars annually over the
1997 to 2005 periodn comparisonestimates of tax expenditures under the
Québec Governmeits g K&Derefumdable tax credibix credit for salaries
and wages of researcheamged betwee@$319million and C$66 million
anrually over the same period (Baghana and Mohnen, 2009).

1 The Government of Ontariooffers arefundable Ontario Busineg&search
Institute (OBRI) Tax Creditit provideseligible corporatios with a 20 per cent
refundable tax credit for scientific reseaasid experimental development
expenditures incurred in Ontario under an eligible contract with an eligible
research institute (ERIJThere is arannualC$ 20 million cap on qualifying

of
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expenditures antthe maximum tax credit a corporation or an associatagpgr

of corporations can claim 8% 4 million. Smallbusinesses may claim the 20
percent tax cedit in addition to the 10 pernt Ontario Innovation Tax Credit for
a combined tax credit of 30 per cent of qualifying expenditistimatedax
expendituresinder the OBRI wer€$ 8 millionin 2009 In comparisontax
expendituresinder thenonrefundableOntario Research and Development Tax
CreditwereC$ 200 million in 200&nd C$ 195 million in 201@Government of
Ontario, 2009tand 2010

Government of @tario Tax Exemption for Commercialization Progré&@TEC)

Theobjectiveof thisprogram announced in 2008 and introduced in 20099
encourageommerciatzation of intellectual propertyhich is developed by qualifying
Caradian universities and colleg(Government of Ontari®?0083.2° The OTEC
programis availableio newly established corporatiofiscorporated between March
2008 and March 2012) operatiagpusiness in the areas aftvanced health
technologiesfi b-e 0 o n pamcertain telecommunitians, computer adigital
technologes It offerstheraen exempti on from Ontariobs cor
corporate minimum tax fdenyeas. A variety of digibility conditionsapply, including
thatthe intellectual property muktive been developedrihg the course of

employment or academic study at a qualifying institute, which includes a university in
Ontario, a college of applied arts and technology in Ontaricelégible Canadian
universities andalleges located outsid@ntario(Government oDntario, 2008 3)
Estimatedevenue foregonender this prograrhave not yet been published.

4.4.3.3 Federal Government Defencadéturement

C a n a bhadugirel andRegional Benefits (IRB) policyses federalefence
procurement tetrengthernndustrialandregional development. Bidders are generally
required to identifyjpenefitplans to achievbenefits equal to 100 perceaitcontract
value and to identify regional, small business, @matiginal business benefits where
appropriate.

In 2009arevisedIRB policy was announcdaly Industry Canadancluding anew

incentiveto encouragéhe creation of privatpublic consortia involving prime

contractor, one or monaublicly orprivately owned Canadian companies, and a

minimum of one possecondary orat for profit reseech and development institution.

The new incentive awards #RB credittowards meetingRB commitmentsindustry
Canadads policy rati:onale for the new ince

AThe |1 ncr e as-public coasertiaosfattrgctive as a ms#hor
Canadian industry to participate in leadiedge research and development, while
maintaining a reasonable cost structure. Industry Canada recognises the

%n 2008 the Government of Ontario invited the federal gawent to match the teyear
corporate income tax exemption, but this invitation was not taken up. (Government of Ontario,
2008a: 132).
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importance that thesmnsortia may play in developing next generation
technologies and servict#sat are led by industry and supported by Government
and academia. It is hoped that this change will significantly incent budetess
innovation activities between global multinationals, Canadian industry, academia
and the public (6G@20H.ch institutions.

(@

Thefederal government announciedJune 2010 thahe first consortiuneligible for the
new incentivas theCanadian Composites Manufacturing Research and Development
consortium (©€MRD). This consortiums led by theCompaites Innovation Qare in
Winnipeg,the National Research Council Cana@adBoeing Canada as the Prime
Contractor®® According to the federal Minister of State for Western Economic
Diversification:

ABoei ngds i n\WEMRDIstha first usenof tbERBtpbliey change to

provide an incentive for the creation of Pubidvate Consortia. This policy

initiative is designed to encoumgndustrygovernmenfacademia @nsortia to

develop nexgeneration technologies and services in aerospace, defence and

related sectord he investment into theCMRD is an excellent example of not
onlyourRBpol i cy at wor k, but of t HKEOChew i mpr
20109.

It remains to be seeandmay prove difficult to quantifywhat additionatesearch

dollars may flow for arospace R&D performed @anadiaruniversitieshan would have
occurred inany eventThe largercompanies in the sectalreadyhavestrongresearch
linkages with the university aerospace and engineering research comamahitigh the

N R C aesospace thnology centre&’ Perhaps the new incentitias much to do with
positioning small and medium sized aerospace manufacturers to particifuateen
competitively awarded sutontracts flowing from large scale aerospand other
defenceprocurements (i.ewithin global suppy chain procurement arrangements for the
F-35 Joint Strike Fighter program) as it may have to do with engmgaanadian tB
collaboration in the aerospace sector.

8 Other founding members include: Bell Helicopter and Avior Integrated Products in Québec;
Comtek Advanced Structures imario; Convergent Manufacturing Technologies and Profile
Composites in British Columbia; and Bristol Aerospace in Manitoba.

¥Pratt and Whitney Cawaph@c) states that theoconapang funde bsi t e (
over250 research projects with some 20 Canadian universities and the National Research Council

and that it fispearheadedo the creation of four
U-B collaboration in the aerospace sector is the Vancouver besfiiuVisual Analytics (VIVA),

launched in April 2010 by Simon Fraser University and the University of British Columbia with a

C$ 1.25million investment from Boeing Canada.


http://www.pwc.ca/
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4.5 CanadiarGovernments asRule-makers

Eallier in this report$ection 3.1it wassuggestethat there are two features of
govenment rulemaking to encouragd-B collaboration that distinguish them from the
much larger universe of government raie@king activity:

1 they are intended to achieve any number of broaa&ypbjectives, but
encouraging kB collaboration is one of thefioreseerconsequences; and,

1 they may have a diffuse impact onBcollaboration but nonetheless have a
significant andoreseennfluence on economic incentives forBJcollaboration.

Examples of Canadian government raleking to encourage-B collaboration are
presentedherein threeareas: intellectual propeffirules relating to federal research
grant awards; federal intellectual property noiaking activity in the patented
medicines sector andts impact on the investment climate forBJresearch
collaborationandfederal government rulamaking in the area of direfdreign
investment®

4.5.1 Intellectual Property(IP)and Federal BsearchCouncilGrants

Overthe past two yearfi¢ general direction of tHfee d e r a | government ds r e
granting councils has been to giveiversities greatetexibility and choice in how they

design their IP policies andanagemerprocesses relation to the receipt of granting

council researchuihding Yetit is the very diversity in IP policies and processes at

universities which is seen by some observers as an obstaclB tmllhboration. Robert

Prichard, President Emeritus of the University of Torontoraathberof the federal

g 0 v e r n miencd, Teshno®gy and Innovation Counkdsstaed

AWe need a dramatic national statement at
would see us haveestandardized, easy and extremely open regime to encourage

¥The Conference Boar dntebettual®Peopesydratie TJwegFrst 0 r epor t

Centuryunder |l i nes that: Al ntell ectual property righ
not the sole guarantor of Canadads innovation reé
should not be permitted to become the whipping boy fbatie Policy analysis should always

consider them in combination with other stimuld.i
2010: iii). The Conference Board report makes a number of recommendations to improve

business governance of intellectual propgr and t o Avi sion, | eadership,
at the national l evel .0 The report does not di sc

occur within university settings.

8 There are other areas worthy of research in the future, ingtuttie importance of government
rule-making in the area research integrity and research ethics and how that impacts on the
environment for LB research collaboration; and provincial government policies respecting the
structure and governance of their higkeducation sectors.
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the interplay between the academicresdar sect or and t he commer
(Prichard 2010: 4)

N S E R @00% IP policy prohibited the assignment to a third party of IP arising from an

NSERC awardAt that time, the policyeflecteda concern that in some cases the

assignment of IP ownership third partiescould result in lost benefit to Canadian

taxpayersA 1999 report from an advisory paneltothe i me Mi ni st er 060s Advi ¢
Councilon Science and Technologgflected this concern whenstated:

AWhile many of the university researcherattdo commercializéheir IP generate
benefits to the nation, it is no¢asonable to assume that they all act in the
nationalinterest. The Panel is aware of many cases where Canmadearchers
created IP with public funds, entered ictmnsulting contcts with U.S. firms,
and were handsometgwarded through consulting fees in return for assigning
away IP rights. This is how Canada lost the jobsianelstments that it was
entitled to expect from its investmeanttherapeutics research. Although madst o
the researclvas funded by Canada, all manufacturing and value adodedthis
global industry is taking place outside the coumndtry. ( G O Cg; 20-219. 9 9

In 2009NSERC commissioned an expert panel to undertake an exteasiew of its
2001 IP policyNSERC explained that

Al n r e c ecortcerng Bagerbeea raised that the lack of assignment of
ownershipof patent rights may act as a barrier to effective commercialization and
exploitation of theesearch results and hence limit its potential impds may

be particularly true for stattp companies wherein their ability to secure patent
ownership rights may directly affect thempacity to attract investment. It may

also be problematic for an established industrial padinee, depending on the
country, the rights of a licensee may be very restricted compatieds® of an
owner.é While various universities have indicated that the policy established in
2001 has been vesffective as a baseline in their negotiations with companies, in
many otheinstances universitiesppear to perceive it as a deterrent and would
prefer to negotiate IP ownership dependindhennature of the proposed

research, the involvement of the company and the expeetetfitsd ( GOC,
2009 1)

The expert pandcomprise of government, industry and university representatives)
conducted aurvey of216 individualswith an informed view on IP issues. The panel
reported that, of thel75 responses received:

1 50 percent saw the prevention of assignment of ownership as acsighdr very
significant barrier to establishing a universityglustry collaboration and to
commercializing the results

1 severpercent were in favour of NSERC continuing to prohibit the assignment of
patents by universities through conditions it attadodts research funding;
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1 38 percent (dominantly from industryfelt that assignment should be
permitted while 55 percent (predominantly from industry) felt that assignment
should be permitted bwnly under certain conditions; and,

1 there was littlesupport for assignment to foreign companies with no significant
presence in Canad@OC, 200%: 2-3).

The expertp n e | recommended to NSERCOGs @iicyerni ng C
be revised to increaskexibility on theassignment of ownership byiversitieswhile
asorensuring adherence to a series of principl
exploited fot he maxi mum be@@F200k:3).0 Canada. o

To digress for a moment, and also to foreshadow a discussion later in this régkirt on

IP policy directiongsection 64.3), it is notable that the UK isotr el yi ng on #@Aprinc
to prevent movement of I6ffshore (whether originating or owned by universities or

others) It is planning onusing fiscal incentives. In November 2010 th€ Treasury

embarked on a consultation process with their business sectors on the taxation of IP in

order to prevent the movement of IP offshore. The UK consultation paper Bidtes:

Government believehat it is right to introduce this reforfto the txation of IP]Jnow in

order to prevent movement of IP offshore andourage the development of new patents

by UK businesses, protecting and enhancingtatis of the UK as a world leader in this

fieldo ( HMGIL 512 010

Returning to thesubject of NSER 6 s | PN $ B R Gavsrning Council issued a
revised IP policyn March2009, with the major change beitige removal of the
prohibition on grant recipients assigning IP (arising fli8ERC grants) to third parties.
In effect, NSERC increased the fibiity of universities to determine their own IP
policies and processés.

NSERC reportshat it has met with representatives from the other two Canadian federal
granting councils to discuss the possibility of developing a harmbiideCouncil
intellecual property policyand that:

Ot her features of the new NSERC I P policy inclu
of fruitful and productive partnerships and recognize the unique contribution each partner brings

to the partnership and the need for eaattiner to benefit from the relationship and have their
interests protectedo and ASupport the publicatic
NSERC does not support secret or classified rese
arising flom and related to an NSERC award (e.g. agreements where access to IP is granted via

an exclusive license or assignment must state that exploitation will be pursued with due diligence

and within an appropriate time frame; and the results of the researtbemusblishable in the

open |literature); and, a series of faddi ti onal C
mandatory prerequisite for an NSERC award it may be reviewed by NSERC to ensure that it

includes mandatory elements. NSERC may withdtenoffer of award should the finalization of

the IP Agreement be unduly delayed).
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AWhile those Councils are interested iIin s
pursue this in the future, it is recognized that significant work will have to be done

to consult their representative communities and to ensuressigs specific to

their communities are identified and properly addressed in@ ®riu n c i | Policy.
(NSERC, WebAccessedlanuary 2011

SomeCanadian provicial governments are givirggtention IP issues within the context
of universitybusiness resach collaborationFor example:

T TheGover nment of BTechndlogylCouGairépartadin Jang s
2010 that its public consultatie on building UB partnerships found thatP
policyois an obstacléo U-B collaboration

Al ndustry peeeditwastoopc@nplicated and tumbersome
and there was additional complexity because the institutions had different
policies. They were looking for a process that was clear and simple and
preferably industry friendly. There was also some discussiomdrou
whether IP Policy should be more standardised across the board, or
whether it should be more flexible to adjust to each individual case. In
contrast, representatives from the universities posited that IP Policy was
only perceived as an obstacle, and thetter policies around relationships
between industry and academia could ameliorate whatever challenge IP
poses. Nevertheless, there was not a great deal of satisfaction with IP
policy as it currently stands(Govenment of British Columbia, 2010

20).

T The Government of reNewwofats uSivesity syatdms 2 01 0
appearedess critical of the existing IP managempricesseat Nova Scoti ao:s
universities:

fiFrom an internal university policy perspective, there has been ongoing
debateon whethethe researcher ownég policy in place here in Nova
Scotia and in a majority of Canadian psstondary institutions the

right approach to encourage technology/knowledge transfer and increased
commercialization activitand results. It could be argutitat the current
disclosure and transfer provisions contained in N&s@tian university
faculty agreements essentially have created a hybrid researcher
owned/institutionallyowned IP environment. The establishment of ILO
[Industrial Liaison Officejoperaions in Atlantic Canadian universities
and thecreation of Springboard Atlantic were an attempt to add the
necessary facilitation and support to hie existing system work
bettero(Government of Nova Scotia, 2010b: 147).
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1 The 2009annual report of the Auditor General of Ontario recommended
that:

fiTo better promote the commercializatiorresearch done at Ontadics

publicly fundedresearch instititns and ensure that the so@ad

econonic benefits of the research aetained in Ontariothe Ministy of

Researcland Innovatiorshould continue to review bgstactices for

intellectual property managementother jurisdictions and, on the basis of

the best practices identified, implement consisgedelines foithe

management of intellectuptopetyac r oss Ont ari od6s publ i cl
research institutiongGovernment of Ontario, 2009243).

I n response, the Government of Ontariods
stated that:

fiThe most effective ggoach to managing intellectuadoperty (IP)

remains an ongoing topaf debate within the research community across
Ontario and Canada Té&e Ministry will continue to actively revievbest

practces pertaining to IP managemémit are consisht with the Ontario
InnovationAgendaé The Ministry will continue to work with
universitiesyresearchnstitutions, industry, and tHeancial sector to

address issues of IP policy amé&nagemerand encourage the

developmenof IP models ad approaches that will maximiziee benefits

of research programs to @mio. The Ministry acknowledges tharious
approaches used by Ontaiie r e s e ar domange P andt ut i ons
recognizes noteworthgxamples where best practices for IP management

have been implemented in instituticasross Ontarie. ( Gover nment of
Ontario, 200@: 243).

4.5.2 Intellectual Propertyand UB collaboration in the Pharmaceuticals Sector

Federal government ruimaking in the area of intellectual property, and quite apart from
conditions attached to federal research grdessribechbove can have important
ramifications for the foreign investment climate and quite directlyyoentives for
businesses to engage in collaboratesearch activities with universities. Aescribed in
this section, the beskampleconsists ofederal IP poltiesin the pharmaceuticals sector
in the late 1980and early 199Qs

In 1987 theCanadiarpatentregime was substantially altered and offered braache
pharmaceutical manufacturers greater patent protettiduring the legislative process

1 The 1987 legislation: provided brandme drug manufacturers ten years of protection against
compulsory licences to import; provided bravaime drug manufacturers withvea years of

protection against compulsory licences to manufacture; and, created the Patented Medicine Prices
Review Board (PMPRB), an independent mandated to ensure that the prices charged by patentees
for patented medicines were not excessive and tatrapoually on pricing trends in the
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leading up ® the passage tifie changes to the Canadian patent regihee

Pharmaceutical Manufacturers Association of Caifadae pr esent i ng t he fdbr a
drug manufacturers and now known as Rx&mgde a public commitment that its

members would boost levaté R&D in Canada to 8 percent of sales by the end of 1991

and 10 peroat of sales by the end of 19960C, 1988). This commitment was subject to

monitoring bya new quasjudicial agency set up under the 1987 amendments, the

Patented Medicines Price Review Bo@PdIPRB). Thebrand name manufacturerho

today accountfor 89.1 percenof all reportedoharmaceutical R&D expenditures in

Canadalargely lived up to tis R&D commitment’?

The 1987 amendmen(sogether with the elimination of compulsory licencing ir929n

order to bring Canada into conformity with GATT and NAFIR¥provisiong not only

spurredMINE phamaceutical investment iQuébedut led directly to theonsiderable

expansiorof researchelationshipdetweerQuébeé s p har mac e urers ada | man u f
its university sector during the 1990s and theredftaring the period there wadso a

coordnated deploymerdf other policy instruments by the federal and Québec

governments (e.g. Québec government R&D tax credits). Howeveted by Griller

andDenis (2008)thelP decisions taken between 1986 and 18@astitutedhe policy

foundation

fiPharmaceutical investment in Canadevgrapidly starting in the latE980s and
early 1990s triggered by national policies to enhance intellegtaperty ridts.
Québec was a strong advocate of these policies. It addeentomeasures aimed
at building the provincial pharmaceutical industpuébec was successful. It
retained a disproportionately high sharg@barmaceutical investments during the
period of apid investment growthnd captured importaetonomic benefits as a
resul t .mulénst@rjalcompanies respond to public policy initiatives when
they make investmeitecision (Griller and Denis, 2008: 49}

4.5.3 Thelnvestment Canada Aand UB Cdlaboration
Thelnvestment Canada Aof 1984provides that certain investments in Canada by

foreigninvestors may not be implemented unless the investment has been reviewed and
approvecby the Ministeo f | ndustry abeaoediDgringteest he fAne

pharmaceutical industry, including on ratios between research and development expenditures and
sales (both for individual patentees and for the entire patented pharmaceutical sector).

92 The Canadian PMPRB reports titia¢ branehame drug manufacturers achieved the 10 percent
target in 1993, maintaining it until 2003, when the ratio declined to 9.1% for members of Rx&D
and 8.9% for all patentees. However, the PMPRB has also reported that thevRR&Bs ratio
declined Bghtly for all patentees from 8.1 percent in 2008 to 7.5 percent in 2009, while the
R&D-to-sales ratio for members of Rx&D declined from 8.9 percent in 2008 to 8.2 percent in
2009. The ratios have been less than 10 percent for all patentees since 200 amibers of
Rx&D since 2003. (GOC, 20100: 1).

% n determining whether an investment is of "net benefit"|lrestment Canada Aanhd



124

review procesghe nonCanadian investor may give written undertakings in support of
its application

Thefederal Minister of Industrgnnounced in November of 2010 thatwasot
satisfied that the proposedquisitionof the Potash Corpoiah of Canada by the
Australian mining company BHP Billitois likely to be of net benefit to Canada
The Minister 0s (SimenR@l0: iyagiest that therfactors that make
up the currenbetbenefit test are unlikelypturdergo any radical vésion. The factors
have perhaps been intentionally drafted to provide the federal government with the
maximum political flexibility in any given case (Sulzenko, 20Hpwever it may well
be that greater transparency in the operation and implementatien/ct will be
forthcoming. ®ouldfuture undertakings made by foreign investors under the
Investment Canada Abe made public, thefioreign investorsnay havea greater
incentive tamake andighlight theirundertakings to worlith local universitiegand
otherinstitutes of higher educatighanunder the preent (and confidential) regime.
Thismay happerven thoughif the past is any guideuch undertakings are unlikely
to be the determining factors on deciding onithe v e s < net bemdfitGo @hada.

Two Investment Canada Cases Involvill3B Collaboration Commitments

BHP-Billiton: On November 15, 2010, BHP Billiton withdrew its offer to acquire the Po
Corporationof Saskatchewan and, at that time, revealed the undertakings it had been
prepared to make. The company said:

fAs a package, the proposed undert a
written submission to the Minister of Industry were unparalleleslibstance, scope
and duration, reflecting the importance of potash to Canada and Saskatchewa
company had offered to commit to legallinding undertakings that would have,

among other things, increased employment, guaranteed investment and estab
the companyb6s gl obal pot ash heBtPqua
Billiton also offered to invest in the University of Saskatchewan to create a Min
Centre of Excellence to enhance the
internatian a | profile of both the Univers

US Steel Stelco:During 2009, and as part of litigation between the Government of Ca
and US Steel Corporation in connection
revealed that US Steel had submitted thintyy undertakings to the Minister of Industry
under thdnvestment Canada Acthe major undertakings related to production,
employment, planned R&D expenditures, and the location of head office, but undertak
No. 8 and No. 9 were:

n8. The Investor will endow a Prior
and Engineering at McMaster University with a value of $2 million, to facilitate {
continuing development of steelmaking technology in Ontario. B
9. The Investor will continue the funding of the NSERC Industrial Research Ch
in Steel Product Application at McMaster University until the expiry of the exitin
term and for an additional fiveyea t er m begi n n@Ri@Frdéral | y
Court of Ganada (FC) File 642
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4.6 SummaryFindings

Prior to the 1980€anadian governments dmbt view encouraging tB collaboration as
a significant public policy concern ampriority. Reasons for this lack of attention may be
traced to:

1 the business sectperformed vey little of its ownR&D (due to a range of
factors)and placed considerable reliaraeimported technology

1 lack ofbusiness sect@xposure to international competitiand a focus on
serving a small domestic markecept incommodity sectorsncluding forestry,
agriculture, and minindyut here a range of government research institutiane
traditionally played a central rgte

1 thegrowthof thepublic sector R&Destablishment, including in areas of
industrial applicationand,

1 the constitutionahnd related politicatontext of the timewhich constrained a
federal government role in the higher education sector even in relation to funding
of university research.

Beginning in the 1980s, B collaboration becaman increasing concern fpublic
palicy decisionmakersand encouraging 4B collaboration movedn to thepolicy
agendas of governmenighis development may be traced to

1 opening up of the economy to international (especially US) competition;
1 acceptance of a federal role in the fundafigesearch at universities;

1 general recognition th&nowledge andt$ application was source of
competitive advantageé.,t he r i s e o f-based econdbrkyyapdw!| e d g e

1 theincreasinginfluencedfi nnovati on systemsokfaas the or
thinking about the role of government in strengthening the economy through
micro-economic policy measures

Canadian governments have demonstretediderable strengtlasadvocates,

enablers, funders andetmakers of UB collaboration but are algacing a number of

challenges (see Tahl® beginning on tha@ext pagdor summary examplesgiven

Canadadés past and pr e Beoldborgiianlwhatlessoes f or enc
might Canadian governmenttsaw fromthe policy experience aither comtries?
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Table 15

Summary of Policy Strengths and Challenges for Cana@ievernmentsas
Advocates, Enablers, Funders and Rolakers for UB Collaboration

Canadian Governments as Advocates

Examples of Public Policy Strengths

Examples of Public Policy Challenges

1 U-B collaboration made policy priority
in the federal gov
(although under the broader theme of
Abuil ding partners
provincial government innovation
strategies. The Government of Québec
the first Candian government to set a
concrete target for {B collaborationthe
provincebs 2010 in
foriA 10% increase
collaboration between universities and
businesses in relation to the annual
average of 6, 000 collaboratipeojects
observed over the

fThe feder al govern
Technology and Innovation Coungl
startingto measure and report every two
years on B collaboration.

9 A number of provincial governments ha
made fAmachi nertyy of
that, from an advocacy perspective,
symbolize the priority they attach to
encouraging kB collaboration as an
integral component of their innovation
strategies.

9 Local governments who invest in (or
otherwise support) university research
parksmad associated i
facilities have become strong advocates
U-B collaboration as a city branding
strategy.

9 Various public recognition award
programs have been established by bot
federal and provincial governments.

9 How can Canadian genments be more
effective advocates of B research
collaboration?hatobjectives and
expectationshould they set odor the
different contributions to tB research
collaboratiorthat can be made by
universities, businags, intermediary
organizationanddifferent levels of
government?

9 How can provincial governments, from a
U-B perspective, ensure th@inovation
strategies and higher education strategie
are mutually supportive?

91 For some local governments, building an
expanding on their considetatadvocacy
experience developed through their supp
for university research parks, business
i ncubator s, and | o
For all local governments, avoiding the
temptation of advocating4B solely in the
context of advancing a broadertfaugh
not unimportant) policy agenda relating tg
municipal financing issues.

1 Increasing the profile of existing-B
collaboration public recognition awards a
considering what new forms of recognitio
would be helpful.

1 Systematically measuring and refimg on
U-B collaboration and outcomes at federg
provincial and local levels, in a timely
manner and with reference to internations
benchmarks.
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Canadian Governments as Enablers

Examples of Public Policy Strengths

Examples of Public Policy Challenges

9 Governments have providéidancial and
other forms of support for the
establishment and operation of sectoral
and horizontal intermediary organization
that focus on kB collaboration anthat
are now characterized by:

- strong national and regiolheoverage
(for horizontal organizations);

- considerable sectoral coverage (bott
technologies and economic sectors)
although further research is required
see what important gaps may remai

- balanced and strong representation
from both university and lsiness
sectors; and

- areincreasingly connected with one
another rather than operating in silos

1 Initial steps taken to emcate governmeni
research facilities with those of
universities and industry (many of the
Nati onal Research
institutes for the conduct of federal
research with industrial application have
always been located near or adjacent to
university campuses and facilities).

1 Many types of enabling measures to
encourage kB collaboration (and not onl
in research areas) V&been put in place
(e.g., various internships and-operative
education programs).

9 How canthe performance and

effectiveness of sectoral and horizontal
intermediary organizatiorise improved
from a systenwide perspective:

- are there areas of duplicat?

- are there significant gaps (by sectoral
technological coverage or with respec
to intermediation activities and service
offered)?

- where are more government resource
required and where should governme
support be reduce@&hould
government mvide greater stability in
the funding they provide to some of th
intermediary organizations?

- how can Canadian intermediary
organizations be encouraged to
intensify their effort to look beyond
local, regional and national boundarie
in the exercise of #ir functions?

9 Are there opportunities to dragveater

value from existing sector skills councils
through strengthening their linkages with
universitie®
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Canadian Governments as Funders

Examples of Public Policy Strengths

Examples of Public Policy Challenges

9 There is no shortage of federal and
provincial R&D funding programs which
explicitly or implicitly are geared to
encourage kB collaboration. Athie
federal level, at least C$ @illion
annually is being spent to encourag&U
collaborationand this estimate does not
include more general support for R&D
that may be conditioned on university ar
industry participation.

1 Provincial governments are experimenti
with new funding mechanisms for
supporting UB collaboration including,
for example the introduction of various
forms of fAvoucher g

9 Effort has been made to incorporate
private sector perspectives in decision
making processes for grant awards (e.g
the Private Sector Advisory Board with
respect to three specific federal gragti
programs) while respecting pesview
processes.

1 Are Canadian governments providing
sufficient funding for UB research
collaboration and through the right policy
instruments? What should be the balance
between support for4B research
collaboration divered through the tax
system and that delivered through direct
program spending?

9 Canada has four ajor federal research
agencies, fouregional development
agencies, and a diverse range of
government line departments, allvalfiich
have programs for futing U-B research
collaboration Are there more effective ang
efficient institutional arrangemerdas the
federal levefor delivering public support
for U-B research collaboration and reldt
commercialization activities?

1 Federal government funding faggearch is
generally acknowledged to have increase
the Asupplyd of re
universities buthere iscontinuing concern
that is has done little to encourage the
demand side (business puljow can this
balance be redressed and how will it imp
on the form and extent of-B research
collaboration?

9 How should thehallenges associated with
evaluating the impact of public funding or
U-B research collaboration be addressed
(thesame problem exists fevaluation of
all public funding forR&D)?
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Canadian Governments as Rule-makers

Examples of Public Policy Strengths

Examples of Public Policy Challenges

9 During the1980s, and in the single case
the pharmaceuticals sector, the Canadia
federal government recognized and mo
effectively touse federal Intellectual
Property (IP) rules in a manner that
encouraged B researcltollaboration to
a remarkably successful extent.

1 There is growing recognition at both the
federal and provincial government levels
that university IP policies and prasses
are a critical vector of B collaboration.

9 There are other areas of ruteaking that
influence the environment for-B
collaboration and in which Canadian
governments generally have a good trag
record.For example:

- The government (Industry Canades
commissioned studies on how the syste
can be strengthened (e.g. Council of
Canadian Academies, 2010).

- How human therapeutic products are
regulated is a critical contextual element
the environment for LB collaboration in
the biomedical sectorOver the past five
years the federal government has re
invested in its regulatory system for
human therapeutic products and increas
the attractiveness of Canada for
investments in bianedical R&D,
including through B research
collaboration.

- In Decemler of 2010, the Presidents of t
three federal research granting councils
released the Second Edition of thEir-
Council Policy Statement: Ethical
Conduct for Research Involving Humans

(the First Edition was published in 1998)

9 How should Canada turrsitP policies and
management processes, particularly as ti
are found in university settings, into a
competitive advantage and that maximizé
their potential to drive the creation and
diffusion of new knowledgé including
through UB research collaboratn?

1 Should thdederal granting councils
continue to encour
and Aflexibilityo
and processedhe existing diversity and
Aflexibilityd of wu
processes is seen by some observers as
impediment to UB collaboration.

9 From a UB collaboration perspective, are
| P i ssues ones of
between university or inventor IP
ownership model s)
bringing greater certainty and clarityor
both universitiesind businessésin the
negotiation and management of IP
agreements)?

9 How canC a n a fbreignsnvestment
review process be improvéohelp ensure
the benefits of foreign investomiversity
research receive a higher profiled
visibility than is curraetly the case?

9 How should Canadaaintain and
strengtherits world-class regulatory syster
for research, both as a matter of social
necessityand of business competitiveness
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5.0 The United States

5.1 Context

There are 6,550 degrgeanting institutios in the US tertiary education sector, of
which some 2,000 are public institutions and 4,550 are private institttibosl
enrollment (full and pastime) in public and private degree granting institutions climbed
from 11.3 million in 1999 to almost Jiillion in 2008 with public degregranting
institutions accounting for almost three times the number of students than private
institutions(National Centre for Education Statisti@)09) Public and private degree
granting institutions have different fdimg profiles, with public institutions placing
greater reliance on government funding than private institutions and with private
institutions placing greater reliance on tuition fees and tnvest income (e.g.
endowments).

The US has a far greater numloéassociationsepresenting universities than do Canada,
the UK and AustraliaExamples of US university associations include:Aksociation of
American Colleges and Universities (AAC&ltepresents 1,200 accredited public and
private colleges and urevsities;the Association of American Universities (AAU)
represents 61 US public and private researtdmsive universities (the AAU also

includes two Canadian universities as members: McGill University and the University of
Toronto);the Association of Anerican State Colleges and Universities (AASCU)
representg 30 public colleges and universiti@end the Association of Public and Land
grant UniversitiegAPLU T formerly the National Association of State Universities and
Land-Grant Colleges) represent$&institutions

The major universitypusiness organization in the UShe Business Higher Education
Forum(BHEF). Established i1978,the US BHEFRdescribes itself as:

A e nation's oldest organization of senior business and higher education esecutiv
dedicated to advancing innovative solutions to U.S. education and workforce
challenges. Composed of Fortune 500 CEOs, prominent college and university
presidents, and other leaders, BHEF addresses issues fundamental to our global
competitiveness. It deeso through two initiatives:

- The College Readiness, Access, and Success Initiative (CRI), addressing
college and workreadiness, access, and success

- The Securing America's Leadership in Science, Technology, Engineering,

% The two major US university associations are: The American Association of College and
Universities (AAC&U), which represents 1,200 member instituoimeludingaccredited public

and private colleges and universities; and the Association of American Universities (AAU),
consisting of 61 U.S. and two Canadian (McGill University and the University of Toronto) public
and private researdhtensive universities.
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and Mathematics (STEM) Initiaey promoting America's leadership in
STEM (Business Higher Education Forum, Wéb).

The US constitution does nmention education as a federal or sggeernment

responsibility. he delivery of education has largely been left to state and local

governmets. However, @ucation is a major area of policy attention and action for US
PresidenBar ack Obamads Ad mbfrearlythiidaobd educatiann t he ar e
incenting state governments to enaet Kteaching and curriculum reforms (e.g., through

auUS$s billion ARace to the Topodo initiative);
engineering and mathematics (STEM) education at ti@ End community college

levelsTheUS f eder al g oaveasrohimmavantedhhigherseduoation

arein the fundng of research and the provision of student Iq&ut&el and King,

2004)° It is the first of these areas (reseanshjch has providedhe most room for

the US federal governmemd encouragé)-B collaboratior’

Historically, US federal governmenteaswesfor encouragindgJ-B collaboration
have been forged in light of the national security, economic and social chaliénges
the day.In summary:

1 By the end of the Secomdorild WarPr esi dent 6 s Rooseveltbs
ScientificResearchVannevar Bushad articulatecthe case for a continuing
federalgovernmentole in both science and science educatbn s h934
report to théJS Presdent,Science the Endless Frontigroposed a new and
federally funded national research foundation and fifdite Goernment
should accept new responsibilities for promoting the flow of new scientific

% The US Council on Competitiveness serves as another forum for bringing together leaders of

US business and universities but also labour. The Council was founded in 1986 when industrial,

university and labour leaders joined together to found the Councititesgithe national
competitiveness challenges of the day. Accordinc
new challenges to American competitivenegkbalization, highspeed communications,

enterprise resilience and energy sustainability isateforcing organizations at all levels to

rethink and redefine how U.S. companies will remain competitive. After two decades, the

Council on Competitiveness continues to set an action agenda to drive U.S. productivity and
leadership in world marketsamlt r ai se t he standard of | iving for
Competitiveness, Web).

% One historical exception is the Morrill Land Grant Acts of 1862 and 1890, under which the US
federal government provided land grants to eligible states which beulded or sold to support

the establishment and funding of higher education institutions. As recorded by Jones and Garforth
(1997) the Morrill Act of 1862, signed by President Lincoln during the Civil War, was seminal in
the creation of state colleges ‘ajriculture and the mechanic arts" in the northern United States
and, by 1890, the second Morrill Act granted federal funds for the establishment of agricultural
colleges in the remainder of the United States.

“Many of the Obama Aldeforms forsfedera studemtnoansprograms weves e
included in health care reform legislation passed by the US Congress and signed into law by the
US President in 2010.
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knowledge and the development of scientific talent in our youth. These
responsibilities are the proper concern of the Government, for they vitally
affect our health,ourjps, and our ((U&®,19448pl security.

1 With the onset othe Cold Watthe US federal governmeimicreasedhe
build-up ofa largefipublic missiol research capacitparticularly in fields
deemed vital to national securitp.the 1950s and 1960 Federally
Funded Research and Development Centres (FFR&0s)gedThe
F F R D pesated, managed; administered by universities private
sectorfirms, encompassedctivitiesof many of thdederally fundedJS
national laboratorie¥ An importantpolicy assumption of the period was that
a linear model of innovatioappliedwhere basic research conducted in the
universities would flow through to application in the marketpkaoe without
any push from governmenit thetime there was still substaal industrial
research cagmdty (e.g. IBM Research, the Bell Laboratori€& Research,
Xerox PARG and the Dupont laboratories) and littiason to question this
assumptior?’

1 During the 1960s and 1970s, the large increasiSifederal expenditures to
support public mission research activitiess accompanied by the
development of new policy rationales thase expendituresncluding
Aduowasled0 and Ac-ommérarglumept 8. The term
t ransf er Ouble pdicyglexieanh aldndpigh a first generation of
US federal policy measures to encouragphnologytransfer from academic
settings to industryin 1973and beginning as pilot projects, tRational
Science Foundation (NSEjeatechew programs to encourage technology
transferincludingthe IndustryUniversity CooperativeRegarch Centers
program.

%n 2008, the US federal government spent US$ 14.7 billibé.2 percent of its totaksearch

and development (R&D) expenditures of US$ 103.7 billion in 20@8support 38 federally

funded research and development centres managed under university or industry contractors and
through sponsoring agreements with federal agencies. (USG, Z)10e:

% The Economishas linked the rise and decline of the largest US corporate laboratories to market
structure, stating that: A Th etermpepearchavaslta t 0 R&D i ¢
luxury only a monopoly could afford. In their heyday, thg fiims dominated their markets.

AT&T ran the telephone network, IBM dominated the mainfraooeaputer business and Xerox

was a synonym for photocopying. The companies themselves saw the cost of basic scientific

research as a small price to pay for suchgroModern technology firms are much less vertically

integrated. They use networks of outsourced suppliers and assemblers, which has led to the

splintering of research divisions. Even though big American firms still spend billions of dollars

on R&D, none Bs any intention of filling the shoes left empty by Bell Labs or Xerox PARC. The

research and development that [Vannevar] Bush tore asunder are once again becoming entwined.

Oldf ashi oned R&D is |l osing its amper7alma. 06 (fAOut
edition).
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1 Stagflationandperceivedeconomiamalaise in the late 1970s and early 1980s
ledtheUS federal government to-examine the foundations of US economic
competitiveness and throudtetlens of technobical innovation
performanceJapan was identified by somemmentators as the benchmark
competitor and also a model to be emulatexjether with a decline in
industrial research capacity, these circumstahesed set the stage foreth
introduction of aange ofUS federameasures to stimulate collaborative
research effort and technology transfer betwlerlJS government,
university and bsiness sector3hesewere accompanied kgn extensive
legislative frameworkincluding:the University and Small Business Patent
Procedures Adthe 198BayhDole Acj; theNational Cooperative Research
Act(1984); and th®©mnibus Trade and Competitiveness(2@88).

1 Following thecollapse of the Soviet Union in 19@hd throughmuch ofthe
1990s US federakcience and technology policies wenduenced byadesire
toextracah fApeac deience ekgenddureteclined from their peak
in the late 1980s. 101993 the ClintorAdministration created five year
US$ 21.6 billion Defense Raiastment and Conversion Initiativenich
includedexpandedunding forthe US Manufacturing Extension Partnerships
(MEP) program However,apart from the MEP, th£990s werayenerallynot
marked byextensive newS federal activityaimed aencouraging LB
collaboration*®® The majorU-B policy measuresluring the decade were
found at state anidcal government levels/herecluster policiesparticularly
aspromotedby Har vard Uni v e rfaundtayebeptiveMi ¢ h a el Po
audience.

TheUS federal governméhas deepenedts engagement iancouraging kB
collaboratiorover the past decade and primarily through funding of R&dain, US
federal governmeniiterventions are being shapedtbg broader seif US national
security,economic and social challeng@s summarized in thgS National Academies
of Sc i2GmreperfREéing Above the Gathering Starm

AThe dominant position of the United Stat
strong commitment to science and technology and on the comparativeesgakn

of much of the rest of the world. But the age of relatively unehgéd US

leadership is endind.he importance of sustaining our investments is underscored

by the challenges of the 21st century: the rise of emerging markets, innevation

based economidevelopment, the global innovation enterprise, the new global

| abor market, and an aging population wit
(US National Academiesf Sciencs, 2005:C9-2).

1910 1993 the Clinton Administration issued the policy pap@sion of Change for America and

Technol ogy for Americabdés Economic Gr o iish, A New
paper linked national technology policy to US glbimdustrial competitiveness, committed the

US Administration to expanding the Manufacturing Extension Partnerships program, but

generally did not focus on-B collaboration as a policy priority. (USG, 1993).
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In 2010the US National Academiesf Sciencesevisitedand updated the2005
findings. The new report reaffirmed tH005 findings but also emphasized the very
different economic circumstances the US now finds itself in. On the subjeeBof U
collaboratiornthe report said

ACompanies tend to | oc aiversitidd kdodauseoftheer s n e a
talent and knowledge pools that are | ocal
federal funding for research, coupled with declining state support and shrinking
endowments along with the increased stature of foreign universeiese

expected to make U.S. universities less attractive as partners to both established

and stadu p f i(USMiatiomal Academiesf Sciencs, 201G 39).

5.2 USGovernmensas advocate

5.2.1 AdvocacyStatements and Strategies

TheUS Administrationandthe USCongres$iave introducegariousmeasure$o
encourage tB collaboratioroverthe past sixty yeardlonetheless, US administrations
havebeen reticent advocates ofBJcollaborationThe advocacy functiowas largely

left to: the National Sciexe Foundation (NSF); the US Economic Development
Admini stration (EDA) through its advocacy of
Technology Administration and its predecessors (the Office of Productivity, Technology
and Innovation and the Office of IndusiriTechnology) within the US Department of
Commerce. In 2007 the US Technology Administration was eliminated, leaving the NSF
and the EDA largely alone in tlaelvocacyfield. Four examplesrom the past decadsf

an apparent reluctance by US Administragiom beleadingadvocates of tB

collaboration are:

1 The US Secretary & d u ¢ a ROD6CCondngssion on thelkure of US Higher
Educationmade a number eéécommendations its final reporregarding
federal, stateandlocal governmentolesin higher edcation. It mdeonly
passing referende U-B collaboration irthe higher education sectnd
mentioned no role for the federal government in encouragiBgcbllaboration
(USG,2006)

T Presi dent GeAmerigaea ConipetitiBenesdirdtiatimanounced
new federaR&D investments, particulariy the physical sciences and
ergineering, but makes no reference t@\dollaboration(USG, 2006a)

1 PresidenBarackO b a m&trategy for American Innovation: Ding Towards
Sustainable Growth and Qualityl@omakes only onearrowreference to the
subject of UB collaborationwithin the context ofuture skill requirements for a
clean energy economiiSG, 2009a)

1 PresidenD b a mA Eraanework for Revitalizing American Manufacturing
makes only indireateference to UB collaboration Theframework states that
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the Administration will explorstructural and regulatory reforrtigathave the
potential to support innovation and increpsaductioni n ¢ | uWwPdblichn g f
private partnerships that can generate mutbaheficial arrangements between
maj or businesgsG208%1d | ocal i ti es. o

Reasongor US federal government reticence in carrying out high prbki advocacy
functionsinclude:the delivery ofhigher educatiohas largely been left to state dodal
governmentgandprivately endowed institutiongycal economic development activities
have long been regarded as primattilg responsibility of state and local governmgfits
andthat, a the federal government leveheNSF hasbeen constrained lifietension

betweertwo of its legislated functonsT he NSFG6s original Il:egi sl ati

A tirotiate andsupport basiscientific research and research fundamental to the

engineering processdhe US Congresadded an additional responsihjlit t o t he NSF& s

mandatan 1968 fito initiate and support applied research activities in academic and
other nonprofit institution§'%?

Since the Obama Administration issuedStsategy for American Innovation the fall of
2009 therehave been indicatitsthatthe USAdministrationis willing to take g a more
prominentadvocacy role. Even so, this role remains largely focused on deriving greater
economic and social value from federal research fun@irgmples include

1 Grand Challenges Solicitation (Feruary 2010).Pr esi dent Obamabs Se
2009Strategy for American Innovatiesnet out fAgrand chall enges
century which science and technology could address in areas such as health, clean
energy, national security, and education andltifeg learning. The US
Admini strationbds Off i Padicy@ETPSubsequendye and Te

issued dederal Register notice requestimgplic comments on:

YWEperts and Eri ckc e kmicdeéedpmdent adtidtieseare pramaritythe i Ec o n o

responsibility of state and local governments, with only limited assistance from the federal
government. The federal government has chosen not to promote the economic development of
one region over another, exitén the case of severe poverty in specific areas, particularly inner

cities.o Eberts and Erickcek (2002: 6). However,

government spending for R&D can have important local economic development impacts.
Fossum, PainteEisemean and Ettedgui (2004) report that, over the period2A@%5 over 55
percent of all federal R&D funds awarded to
institutions in only nine states: California, lllinois, Maryland, Massachusetts jddichNew

York, North Carolina, Pennsylvania, and Texas.

192 The tension between these two NSF responsibilities was apparent even at the time of the 1968
extension of NSF responsibilities to initiate and support applied research activities. The Director

oft he NSF in 1968, Lel and Hawort h, wrote that:

number of programs of the Foundation. It will also make it possible for the Foundation to support
efforts at academic institutions aimed at providing the knowledge tequired to deal with the
contemporary problems of our modern scieagented society. However, it is not the intent of

the Foundation to support applied research at the expense of the important fundamental science
activities whi cS, 1P68:xin.ow supports. o(U

he
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- what are the appropriate roles of the government, industry, academia and
other stakeholders irchieving the grand challenges?

- what new forms ofa@llaboration should be explored?

- what are the appropriate roles forjm@mnpetitive collaboration and
marketbased competition?

- whatmodelsare appropriatéor creating an architecture of participation
that allows many individuals and organizations to dbuate to these
grand clallenges?{SG, 2010h56345635.

1 Public consultations on the commercialization of federally funded university
research(March 2010). This public consultatiomwas initiated bythe US
Admini strationbs Office and Technol ogy an
Economic Councit® The Request for Information (RFfjotice(which does not
include the NSF as one of the requesting authorgita$gs that:

AThis RFI is designed to colle input from the public on ideas for
promoting the commercialization téderallyfunded research. The first
section of the RFI seeks public comments on how best to encourage
commercialization of university research. The second section of the RFI
seeks phlic comments on whether POC{FPyoof of Concept Centreshn

be a means of stimulating the commercialization of estdge
technol ogi es vdileyof deathd (UGG ROGOb 144768 i
144789.

Onesubmissionn response to this request for informatcamefrom
representatives of over 40 major US public and private sector organizations
involved in university technology transfand states that

AThe most I mportant change i n public
be for the federal government tpide funding to support

commercialization activities that is customized to local circumstances,

addressing the specific capabilities, conditions, and needs of an area.

Historically, the federal government has focused its funding on research

and largely bs ceded any efforts to bring the results to the market to

programs funded by universities, states, local government, and

foundations. With record state deficits and reduced spending by

foundations, the resources to commercialize research are under great

gtrain, and it is unlikely that there will be a broad expansion of activities

in this area unless the federal government dedicates significant resources

to the activities. el t iI's I mportant
area build off the existing feirts that are underway which are supported

1% The strong interest expressed in this consultation resulted in an extension of the deadline for
comments by an additional month.
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at the state, university and local level and that resources be made

available to whomever the most appropriate actor may be. In some cases,

that actor might be at the university; in other cases, it might be an
independent,negpr of it organi zation. o (State
Institute, 2010b: 7)

1 The aeation of an Office of Innovation and Entrepreneurship(OIE) and a
National Advisory Council on Innovation and Entrepreneurship (NACIE)
within the US Department of Commerce TheUS Secretary of Commerce
Gary Locke announcedheformation of theOIE andthe NACIE in September of
2009(USG, 2009j) Section 601 of the America COMPETES Reauthorization Act
of 2010stateghat he OIE will be responsible for such furais agdeveloping
and advocating policies to accelerate innovation and advance the
commercialization of research and development, inctutéderally funded
research andevelopment.

One ofthe OIEG s  dciivitieswasto host a national forum in Febmya20100n

the roles of universities in innovation, economic development, job creation, and
commercialization of federally funded researdhtegrestingly howeverthis
specificevent- attended by university leaders and business sector representatives
- was closed to the public and the medi)ring the following five months, the

US Commerce Secretary hosted f@ublic regional innovation forums at the
University of Massachusetts, the University of Southern California, the University
of Michigan and Gewmia Institute of Technologyn each forumthe Secretary
addressed the role ahiversities in innovation, economic development, job
creation and commercializati of federally funded research (USG, 2010z).

T Pr esi den tASpdthikMoané a tA majorthenet he Pr esi dent 6s J
24, 2011 State of the Unionaddregsa s fiwi nni ng t he future th
l nnovation. 0 The President presented the
ASputnik Mo me mMhe d®resident did not make any direct referendesraddress
to encouraging kB research collaboration, but did set out his view that the US
federal government has a role to play in driving innovati@ur free enterprise
system is what drives innovatioB.ut because itbés not al ways
companies to invest in basic research, throughout our history, our government has
provided cuttingedge scientists and inventorghwvihe support that they neea
(USG, 2011)Speaking at Penn State University one week later, the President
stat ed: fmPdus will bethé praaductcofa true collaboration. Véhatou
have done is develop an innovative model for how to do research. Government
pulled resources from across different agencies to support your effort, from
programs that train new workers and skiidoans for small businesses that will
grow from your breakRthroughs. o (USG, 2011

1% penn State University received $US 472 million of its US$ 780 million total research
expenditures in 20020 from US federal government sources, while induspignsored research
accounted for just over US$ 100 million of the University's research spending (Penn State
University, 2011: 4). Based on 2008 data, Penn State is the 3rd ranked university indhe US f
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5.2.2 Measuring and Rporting on UB collaboration

The maincuratorof theUS evidence base for-B collaboration, and)S innovation
performancenorebroadly, is the USNational Science Board (NSBA. main instrument

for disseminating informati oBciehcaandbeen t he
Engineeringindicators Over recent yearshe US administrationthe NSF, and the

National Academies of Sciergédave recogmed that anuch better job must be done in
measuring andommunicating the benefits of government investments in science, and
including investments in collaborative resgai-or example:

1 The UShas introduce@ newBusiness R&D and Innovatid@wrvey. Thesurvey
wasdeveloped jointly by the National Science Foundation (NSF}tzed).S.
Census Bureaandis based on recommendatioinem theUS National Research
Council's @mmittee on National Statistics. The first survey (which is mandatory
for recipientsto complete) was mailed to a representative sample of about 40,000
companies in January 20@eliminary results from the survey were published in
2010 and final resultare expectetb be available in early 201Thes ur vey 0 s
sectiononfiManagement andtSr at e g y (the fesuls &damwhich will not
be available until 201lipcludesthe following questions:

fiDid your company perform any of the following activities with
universities, students, or academic faculty in 2009?

A Hired academic consultants felmortterm projects in science and
engineering?

A Hosted student interns pursuing undergraduate or graduate degrees in
science or engineering for at least one month?

A Hosted postloctoral fellows in science or engineering for at least one
month?

A Had sciefists or engineers from your company who served as visiting
scientists or engineers at a college or university for at least one month?

A Made monetary gifts to universities or colleges that were restricted to
supporting R&D® (USG, 200%: 35)

1 The NSHntroduced aevisedHigher EducatiorResearch and Development
Surveyin 2010that will permit the capture and reporting of more detailed
information on sources and uses of funds by the US higher education sector.
(USG, 2010x)Already the US National Academie$ Sciencess recommending
furtherimprovements to this survey:

industry funded research. Duke University ranked number 1 in 2008 at US$ 152 million in
industry funded research. Ohio State University ranked number 2 at US$ 128 million (USG,
2010s: Appendix Table-50).
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fiPrincipal university and professional organizatiand federal science

agencies should coordinate efforts to developore balanced set of

measures of total university knowledge exchanile the private sector to

improve understanding of the process angégormance. This should

result in a manageable set of questions incorporatéte National

Science Foundat i on 6esd uwmantuiad n siurmrsvteiyt wtfi
expenditures on resedn and development amd other private surveys.

To the extent possible, the responses shioelldapable of being linked to

other data sets on research outputs, Iogsiness creation, and industrial

performance (US National Academiesf Sciences2010:12).

i STAR METRICS is a federal and university partnership launched in @m0
US$ 1 million in federal funding. The objective of the partnership (that includes
60 US universities) it develop an empirical framework to measure the
outcomes of sciencavestments and demonstrate the benefits of scientific
investments to the publitlS federal government participation in {h@ject is
led by the Nabnal Institutes of Healthihe National Science Foundatiand,
within the Executive Office of the US Préent, theOffice of Science and
Technology Policy.

5.3 USGovernmens as Bablers
5.3.1 Support forintermediary Organizations

Examplesf US federal and stagovernmensupport for intermediargrganizations
are presented in two categorisactoralorganizationandhorizontalorganizations.

5.3.1.2Sectoral Organizations

Examples of sectoral organizations witiBUesearch intermediation as a core activity
and which receive financial support from federal, state, and in some cases, local
governmets, include:

The Semeconductor Research CorporatigSRC)

The SRC ione ofthe largest industrled and consortiumasedUsS intermediary
organizatios. It finds its origins in the early 1980s when the US semiconductor industry
came under increasing imt&ational competitive pressure. The industry, led by the
Semiconductor Industry Association, responded in three ways:

1 it sought relief from what it regarded as unfair competition in the US domestic
market through trade remedies (e.g.-alotmping andcourtervailingduties);

1 it established, in 1982, thmnprofit Semiconductor Research Corporation (SRC)
to manage university research sponsored by SIA members; and
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1 it established, in 1987, SEMATECH, a research consortium of semiconductor
manufacturerdn December of 1987, President Reagan signed into law the first
year of federal funding for SEMATECH and, between 1986 and 1996, the US
federal government provided SEMATECH wltt$ 100 million in annual
funding.Since 1996 SEMATECH has been financed primdmjiyts business
membersThe SRC manages SEMATECHOGSsS universit.)
because SEMATECH itself became an SRC mertBer.

SRCOs gdefand comnson ihdastry needs, invest id amnage the research that
will expand the industry knowledge baaed attract students to study semiconductor
technology Since1982 and through to thé%juarter of 2010, the SRC has overseen
USS$ 1.6 billion in sponsored research at universities. An estimat®d0Smillionor

48 percenbf its totalresearch portfad was fundedrom industry sourcewhile the
remainder, US$ 84rhillion or 52 percent, was fundémm government sourcé&®

The SRC reports that it hpd its industry members through a variety of means, including

1 lowering the search costs to identifpprising research topics and
employable graduate students ;

T lowering training cost by providing a venue for relevantly educated
graduate students;

T lowering the cost of contracting with SRiGfiliated universities because
the legal foundation to protect méers' intellectual property rights is
already in place;

1 increasing the absorptive capacity of members by making available
eminent faculty consultants knowledgeable of the challenges articulated in
the ITRS [nternational Technology Roadmap for Semicordrg; and

T raising the returns on a member's research and development portfolio by
providing a way to achieve a loweost, diversified research portfolio
investment. (SemiconductoreRearch Corporation: 2010 Web).

Onefeature of the SR itsindustryconsortiumstructure. On this poithe SRC has
stated:

Alndustry consortia fund only a small portion of university research.
Neverthelessas major industrial laboratories decline and industry looks for new

105 The establishment of SEMATEC, and also anothajor US industry research consortium, the
Microelectronics and Computer Technology Corporation, was facilitated by changes in-US anti
trust regulation with the passage of the 1B@dional Cooperative Research Act

1% As reported by Mr. Larry W. Sumnelresident and Chief Executive Officer, Semiconductor
Research Corporation, in a telephone conversation with the author of this report.



141

sources for researcimdustry-university colldoration has the potential to grow.

Stable contributions toniversities coupled with its potential leveraging of other

funding sources should makellaboration with industry consortia attractive to
universities. A strong capacity foommercialization ofiniversity research

should make industry consortia attractivgéwernment ( Semi conduct or
Research Corporation, 2010a: 8).

In a 2010 submission to the US government, the SR@Gighakghted a number of areas
where itbelieveghe US federajovernmentanact to better support the SRC consortia
model:

AThe feder al government can and shoul d f a
more industry consortia by (1) joining with industry to identify common

technology needs (2) increasing the R&D tax cratistich investments (i.e.

industry spending on university research through nonprofit consortia), (3)

matching industry funding on a basis greater th&woneto-one ratio for

government industry support and (4) calling upon agenciesetexisting flexilbe

authoritieg(e.g., Other Transaction Authority) that are suited to such

collaborations between the public and private sett8&miconductor Research
Corporation2010a: ).

SR@ eperational expenses are covered by member fees frAthétreindusty
membersand affiliated and associate indugstmgmbersGovernment agenciese
treat ed a sbyB8RCaith some, althoagh hos all, paying membership fees.
Government participantsclude:theUS Defence Advanced Research Project Agency;
the USNational Institute of Standards amdchnologythe US National Sciece
Foundationfive state government agengies a n d a | Bngineerilg & PhisiCa s
Sciences Researcloncil. Since 1982, SRC has entered into sponsored research
funding arrangemesitwith over 249 universitieend technology institutefn 2009

alone the SRC sponsored reseammnducted at 36 universitiesand technology
institutes including three from Canadsee Table 16ext pagg



Table 16
Universitiesand Technology Indtites with Sponsored Researdhinded through the
Semiconductor Research Corporation in 2009

142

1 Arizona State University 47 Northeastern University 93 Univ. of Connecticut
2 Auburn University 48 Northwestern University 94 Univ. of Delaware
3 Binghamton University/SUNY 49 Oklahoma State University 95 Univ. of Denver
4 Boston College 50 Oregon State University 96 Univ. of Florida
5 Boston University 51 Pennsylvania State University 97 Univ. of Glasgow
6 Brigham Young University 52 Politecnico di Torino/ Torino, Italy 98 Univ. of Houston
7 Brooklyn College, City University of NY 53 Portland State University 99 Univ. of Illinois/Urbana-Champaign
8 Brown University 54 Poznan University of Technology/ Poznan, Poland 100 Univ. of lowa
9 California Institute of Technology 55 Princeton University 101 Univ. of Kentucky
10 Carnegie Mellon University 56 Purdue University 102 Univ. of Louisiana/Lafayette
11 Case Western Reserve University 57 Rensselaer Polytechnic Institute 103 Univ. of Louisville
12 City College of New York 58 Rice University 104 Univ. of Maryland
13 Clarkson University 59 Rochester Institute of Technology 105 Univ. of Massachusetts
14 Colorado School of Mines 60 Royal Institute of Technology (KTH) / Stockholm 106 Univ. of Michigan
15 Colorado State University 61 Rutgers University 107 Univ. of Minnesota
16 Columbia University 62 San Jose State University 108 Univ. of Nebraska/Lincoln
17 Cornell University 63 Southern lllinois University 109 Univ. of Nebraska/Omaha
18 Dartmouth College 64 Southern Methodist University 110 Univ. of North Carolina/Chapel Hill
19 Delft University of Technology 65 Stanford University 111 Univ. of North Carolina/Charlotte
20 Drexel University 66 Stony Brook University/SUNY 112 Univ. of North Texas
21 Duke University 67 Swiss Federal Institute of Technology 113 Univ. of Notre Dame
22 Emory & Henry College 68 Technion-Israel Institute of Technology 114 Univ. of Oklahoma
23 Georgia Institute of Technology 69 Tel Aviv University 115 Univ. of Pennsylvania
24 Harvard University 70 Temple University 116 Univ. of Pittsburgh
25 Hiroshima University 71 Texas A&M University 117 Univ. of Rochester
26 Howard University 72 Texas Tech University 118 Univ. of South Florida
27 llinois Institute of Technology 73 The Ohio State University 119 Univ. of Southern California
28 Indian Institute of Science 74  Tufts University 120 Univ. of Tennessee/Knoxville
29 Indian Institute of Technology/Mumbai 75 Univ. at Albany/SUNY 121 Univ. of Texas/Arlington
30 Indian Institute of Technology/Delhi 76 Univ. at Buffalo/SUNY 122 Univ. of Texas/Austin
31 Indian Institute of Technology/Guwahati 77 Univ. of Alabama 123 Univ. of Texas/Dallas
32 Indian Institute of Technology/Kharagpur 78 Univ. of Arizona 124 Univ. of Texas/Pan American
33 lowa State University 79 Univ. of Arkansas/Fayetteville 125 Univ. of Toronto
34 Johns Hopkins University 80 Univ. of Bayreuth 126 Univ. of Trento
35 Lehigh University 81 Univ. of Bologna 127 Univ. of Utah
36 Louisiana State University 82 Univ. of British Columbia 128 Univ. of Virginia
37 Macalester College 83 Univ. of California/Berkeley 129 Univ. of Washington
38 Massachusetts Institute of Technology 84 Univ. of California/Davis 130 Univ. of Wisconsin/Madison
39 McGill University/Montreal 85  Univ. of California/Irvine 131 Vanderbilt University
40 Michigan State University 86 Univ. of California/Los Angeles 132 Virginia Tech
41 Nanyang Technological University/Singapore 87 Univ. of California/Riverside 133 Waseda University

42 National University of Singapore 88 Univ. of California/San Diego 134 Washington State University
43 New Jersey Institute of Technology 89 Univ. of California/Santa barbara 135 Yale University

44  New York University 90 Univ. of California/Santa Cruz 136 Youngstown State University
45 North Carolina A&T State University 91 Univ. of Central Florida

46 North Carolina State University 92 Univ. of Colorado/Boulder

Source Semiconductor Research Corporatiomual Report 2009. [emphasis added]

National Center for Manufacturing Sciend®CMS)

The NCMS finds its origing the mid1980s when US President Roh&eagan issued a
National Security Decision Directive setting out a number of actions with respect to
machine tool imports and a program to modernize US machine tool capabilities,
including: fiThe provision ofup to$5 million in Federal Government matching funds per
year of the next three years for a private sector technology centre, to help the machine
tool industry make advancesirmaom uf act ur i ng alf888:4)Bg si gn. 0O
December of 1986he National Centrdor Manufacturing Sciencg NCMS) had been
identified as the recipierior thefederal funding (USG, 1986a: 1).

(USG
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By 2010 theNCMS hal grown to includeover 200 US manufacturingrns and a

number of US university membersdiéscribes itself athe largescrossindustry
collaborative research and development consortium in North America, and is the only
consortum effort in the U.S. devoted exclusively to manufacturing technologies,
processes and practicdhe NCMS does not perform R&D itself, but doeseasble
funding (including fronfederal and statgovernment sources) and brings together
business and universiB&D performing organizations to conduct the researtle.

NCMS also provides technology transfer consulting sesviceits member

organizatims.

The most recent NCMS initiatiya Strategy to Revitalize American Manufacturings
launched in September 2010. It is supportethieyJS Alliance for High Performance
Digital Manufacturing an industry organization that includeg, Caterpillar, Poctor
and GambleLockheed Martinjntel and Microsoft Thegoal of the initiativeis to
providesmall and medium sized US manufacturers with accdsigtioperformance
computing(HPC)facilities and servicefor digital manufacturing and that anéen
found at US univerges and national laboratorieBheinitiative is primarily concerned
with processather than product innovatighlCMS, 2010: 3)According to the HPC
research consultancy Intersect 360 Research:

fiThe NCMS plan is simple and resonantthat it responds to exactly what the
SMMs [small and medium sized manufacturdraje saidhey ned. U.S.
manufacturers specifically want this from an organization like NCMS rather than
an academimstitution or government agency. There is a senseisf &ssociated
with a nonprofit whosstated mission is the enhancement of manufacturing in the
Uni t ed (NCMS§,2EGB5). 0

The NCMS is now in the process of raising US$ 12 million in start up funding for up to
12 APredictive lentmeonextahree gears, i@audirig fra@sneral o v
Electric, Caterpillar, Proctor dnGamble and Lockheed Martinardware and software
vendors such as Intel,ibtosoft, Cray, SGI and Altair; and alfom federal and state
governments.

The Research Partnghip to Secure Energy for America (RPSEA)

The RPSEASs a nonprofit corporation formedh 2005by a consortiunof US research

universities, industry and indendent research organizationsharacterizes its mission

a s to prdévide a stewardship role ensuring the focused research, development and

deployment of safe, environmentally sensitive technology that can effectively deliver
hydrocarbons from domestic resources to the citizens of the United &tatésR P S E A

2010 Web)One of t he nminyrationszsactmamagedo”ion ofresearch

funds flowing from the Royalty Trust Fund created by the US Congreke inergy

Policy Actof2006 As descri bed by the RPSEAGs Michae

AThe Department of Ener gyos Lapdia®ey) Nati ona
(NETL) competitively selected RPSEA in May 2006 and signed an oversight
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contract with RPSEA on January 4, 2007. RPSEA went to work with a budget of
$37.5 million a year in directed spending for 10 years not subject to congressional
appropriatio, plus a core of 70 members and a plan to leverage its research
money into the most effective research partnership ever assembled for the energy
industry. Partnership and membership form the foundation of the RPSEA open
innovation public/private partnengh Together, they build the research steps to
maximize the value of domestic resources through more efficient and lower cost
exploration, drilling and production techniques in three program comp@nents
Ultra-Deepwater (UDW), Unconventional Resources andlBRroducer. NETL
internally manages an additional $12.5 million research program that is
complementary to and supportive of RPSEA for a combined annual program of
$50 million. Also, NETL has oversight responsibility for RPSEA and the entire

pr ogr amg,2009:(1Mi

RP S EAO s fdwectarsird2010 washaired by théneadof Texas A&M University s
Department of Engineerirand includedix members drawn from US universities and 15
members with private sector affiliations.

The HollingsManufacturing Efension Partnership (MEP) Centr8s

TheHollings MEP was originally authorized by the US Congress in 1988 and underwent
major expansion in the 1990Boday there ar60 MEP Centers across the US. The
objective of the centres is &ssist small and mediuszed manufacturing companies use
and apply manufacturing knowledge and technolodike.MEP centres are structured
either as separate ngnofit corporations or as part of other organizations such as
universities (the most common partnership), state aggrechnology centersy

economic development groups (Shapira, 2001).

The centres are one vehicle for US Department of Commerce tofiuexdntermediary
organizations focussed on the manufacturing sector. In Octobe2@1lRational
Institute of Stadards and echnology (NISTwithin the US Department of Commerce
announcedJS$ 9.1 millionin funding for cooperative agreements for 22 projects
designed to enhance the productivity, technologiealormance and global
compettiveness of U.S. manufactns.

President Ge or g®budget rediesscallédsor arderly 2r@l @ federal
funding for the Hollings Manufacturing Extension Partnerghipthe US Congress
continued to provide fundiny® The first two fiscal year budget requests by tha®a

197" |n 2004 the Manufacturing Extension Partnership Program and associated centres were
renamed as the Hollings Manufagtg Extension Partnership program and Hollings MEP
Centres in honour of US Senator Ernest Frederick Hollings.

19%81n July 2009, the US National Governors Association issuédkitonal Research,

Development, and Technology Policy Positioat includestt st at ement : AfGovernor s
encourage Congress to fund the Manufacturing Extension Partnership (MEP) at a level that

ensures the program will continue to operate effectively. The MEP has been instrumental in
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administration asked for new resources for the MEP. Enacted funding for the program
climbed from US$ 89.6 million in FY 2008 to US$ 124.7 million in FY2010. President
Obamads FY 2011 budget requests a further in

The Critiaal Path Institute

In 2004 the US Food and Drug Administration (FDA) launched a Critical Path Initiative
for transforming the way FD#£egulated productshuman drugs, biological products,
medicaldevices, and veterinary drugare developd, evaluated,ral manufacturedAs

part of this initiativethe FDA supported the creationafiewnon-profit institute,the
Critical Path Institut¢C-Path) Since 2005C-Path has receivaaver US$ 20 million in
grants andJS$ 10 million in ficontribution® from publicand private organizations,
includingfrom theFDA, theState of Arizona, the City of Tucson, Pima County, regional
municipalities, foundations, organizations, an#ate individuals C-Path reports thahi
order to serve as a neutral and trusted thirtygar collaboratorsit does not accept
monies from organizations that develop products regulated by the FDA or that would
create a real or perceived conflict of interégiwever,C-Pathdoes managmdustrial
consortia of companies willing to shareeqjmompetitive knowledge and work in support
of projects that are identified as high priority by the FDA andratke interest of public
health (section 5.5.4 of this report provides an extended discussieRathQvithin the
context of the US regulatosystem for human therapeutic drugs).

5.3.1.2HorizontalOrganizations

Examples of USiorizontalorganizations with kB research intermediation as a core
activity and which receive financial support from federal, state, and in some cases, local
governmets, include:

The GovernmertniversityIndustry Research Roundtable (GUIRR)

GUIRR was established in 1984 by 18 National Academy of Sciences, the National
Academy of Engineering, and the Institute of Mediciteoriginal activitieswere

focussed o the reduction chdministrative burdens on recipients of federal research
grants and contractSince the 1990§&UIRR has engageth new areasnore relevant to
encouraging kB collaborationIn 2003 GUIRR served as the neutral convener for what

is now @lled the Universitindustry Demonstration Partnership (UIDBee discussion
below). In 2008, GUIRRaunched a Working Group on International Research
Collaborations, including government, private sector, and university members, and with a
ma n d a t @litate a maiefs@muctured approach to international research collaborations
and build a solid infrastructure to help companies and universities deal with a range of
administrative a(Gafordet glad0020)o mpl exi ti es. 0

cultivating a partnership among the fedeggabernment, states, and manufacturers, and has
helped smalland mediunssized manufacturers modernize to stay competitive in the global
mar ket pl ace. 06 (National Governors Association, =
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Funding for GUR R 0 are activitiescomes from the National Institutes of Health, the
National Institite of Standards and Technolagyd the departments of Defense,
Homeland Security, and Health. Some 40 other company and university organizations
contribut e f uwotber sperialprojectfUSC,I20RGR0 s

The Universityindustry Demonstration Partnership (UIDP)

The UIDP was created in 2006 through an initiative of the US National Academies of
Sciences. Today it has 75 members, inclu@@giniversities, 20 companiem)d federal

and state government representatives. The UIDP, institutionally located within the US
National Academiesf Sciencedut funded largely through member feelsaracterizes

its three main services agetworking; learning; and building trugthe UIDP considers

one of its functions as enabling successful negotiations between university, industry and
government partners:

fiUnder st and who6s dntustties &d insttgtions sit aibyisideg t abl e :
at the Partnership to problem solve fioe collective good, at the same time as find

ways to advance the goals of their respective organizations. The benefits of these

discussions are invaluable and form the foundation for future negotiations, built upon
stronger under stcluréesandgntepests. Active gartiaipationerr s 6

the UIDP is one of the most profitable investments that can be made to avoid wasting

time, money and resources dealing with intractable universitystry partnership

i s s ydBP, 2010)

Stateand localgovernment support fdrorizontalintermediary oganizations

There are many examples of intermediary organizations at US state and local levels,
including: Pennsyl vani ads Ben Fr-prafik| i n Techn
i2E, Inc.;Ohi 06 s JnganipaBan;sBantkg o 6s CONNECT organi zati o
Georgia Research Alliance; and thikkansas Research Alliance/ith respect to thiast

three of these:

1 San Digg o0 6BNNECT organization. CONNCECTwas foundedn 198 under
the leadership of Rhard C.Atkinson former Director of the NSFEChancellor of
theUniversity of CaliforniaSan Digjo (UCSD)betweeril980and1995 and
l at er Pr esi demversitpslyste@)aahblary 0/alshak,aAéseciate
Vice Chancelloof UCSD.TodayCONNECTreports thathe key elements in
CONNECTO6s formul a f or araeaccekrtegtizetsiucaess of i nn
of innovators at all stagesofgrowdtt nnecti ng i nnovators to t|
resources necessary for succesgresenting innovation companies on Capitol
Hill and in Sacramento on barriers to commercializing discovesesjoting San
Diegobs ground breaking dios;amveries and b
accelerating innovation with sharg@tformation and collaboratiofCONNECT,
2010: 2).






