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Chapter 1

Introduction

Intensifying Appl i ed Research in Ontariods Coll eges

For nearly five decades, Ontario colleges have pursued a number of core objectives, including
preparing individuals for the workforce; helping individuals change and enrich theirdives;
helping communities to improve their quality of Iff&or much of that time, some Ontario colleges
haveengaged in applied research activities in collaboration with local busirees$sas part of
curricula designed to expose students to practieaddson problemsolving in their fields of study.

Although applied research was conducted on a very small scale at Ontario colleges during this
time, the experience convinced manyhe colleges, the Ontarand federatovernments, and
businesses #t college applied researchuld make an important contribution to economic and

social development, and would provide an additional way to better prepare students for
employment after graduation. Thus,tis 2002update of théntario Colleges of Appliedrts

and Technology Acthe Government of Ontario recognized applied resess@ne activityhat

colleges could undertake to carry outdtseobjectives obfferi n g comprehensive program of
careeroriented, possecondary education and trainingagsist individuals in finding and

keeping employment, to meet the needs of employers and the changing work environment and to
support the economic and social development of their local and diverse comninities.

As a result of the enabling mandate andess tsome modegsiesearch funds from provincial and
federal Ministries and granting agencies, many Ontario colleges have accelerateoipiiesir
research activities over the past 8 ye@dleges across Ontario are working with busingsses
primarily, though not exclusivelysmall and mediursized enterprisg SMEsSP and other
organizations omesearch projecdesignedo addressealworld technical problems, adapt new
technologies for the marketplace, and develop new and improved prahretsesand
processes.

Over a threg/ear period between 20009, the ten colleges that comprised the Colleges Ontario
Network for Industry Innovatio(CONII) received 766 requests for research assistance from
industry, started 270 applied research projecis,cmmpleted 126Vioreover,187 faculty members
and 779 students participated in induselated applied research projects during that fiffleose

11.D.Clarket al. Academic ansformatiop. 21.

2T he act npgaorying sutits bbpedtivesi a college may undertake a range-refl&dcatidrirainiedated activities,
including but not limited to entering into partnerships with business, industnatodabtietiedions; adult vocational
education and training; basic skills and literacy training; apprenticeshiaiming; aapgplied researcc®  ( Emp hasi s
Government of Onta@intario Colleges of Applied Arts and Technology Act

3 Colleges Ontarid,New Vision For Higher Education in, @niario

4CONI |, ACONI I | mpact Data Tracking Summary. o

©The Conference Board of Canada, 2010.
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Textbox 1
APPLIE[RESEARCHAN OVERVIEW

I LILX ASR NBaSHNDK Aa NBaSH NiftkracticRIA NB Of BIR 2 16dsi@-Fhio Easicl
research in that it is not driven primarily by the curiosity of the researcher, but instead by needs and problen
identified by firms, governments, and other organizations in the private and pudators, and is more often
oriented towards developing new or improved products, processes, and services which contribute to
competitiveness and organizational effectiveness.

¢CKS @I fdzS 2F LI ASR NBASI NOK o6 Snialubeis ofithe iprisspdptolzs a
knowledge, often with the ultimate test set in the marketplace, and with response time in reaching a solutior|
0SAY 3 Iy AnvhisSespedt, apgpl@ddrésearch is more aligned with pressing innovation and producti
needs than is basic or curiositlyiven research, and thus offers a useful complement to basic research.

APPLIEBRESEARCH MBANADIANCOLLEGES

While applied research is conducted by researchers based in a variety of institutiarigding universities,rad
private- and public organizationsits grounded, industryelevantapproachmakes it a suitable mode of research
for colleges given theivell-establishedelationships with firms and the industry backgroundsrafnyfaculty. In
the college context, apjdd research involves a broad range of resditiwen, collaborative or servideased
activities, includingbut not limited to:

e Proof of concept, testingnd benchmarkingvhich include émonstrating the feasibility of an idea
testing existing or new pructs, processes or services to allow for improvements or wider applicatio
and establishing performance standards and benchmarks inweald conditions.

e Development, prototypingand modelingwhich includesmplementing ideas, typically through
fabrication, construction or engineering, as functional preliminaries to further development and
manufacturing.

APPLIEIRESEARCH AND TIHEIOVATION, PRODUCTIVITAGENDA

The emergence of college applied research and innovation capacity reflects, to a esttit, resurgent
provincial and national goals to increase productivity and competitiveness in tight global markets by focusin
greater amount of resources on commercially valuable research and development. In this environment, mat
colleges have beeavolving into local, regiongdndeven nationatentres of applied research and innovation
capacity, negotiating expanded economic and social roles as they go. Thus, colleges and polytechnics are
increasingly welpositioned for a variety of unique intactions with the public and privateectors and are well
AdzA SR (2 O02YLX SYSYy(l dzyAGSNEAGASAE yR 2G§KSNJ Ayal

Source: The Conference Board of Canada, 2010.

numbers have grown. Over the past ye@NIO members report having worked with 415
businesses on 143 projects, and the number of students involved in applied research projects has
climbed to over 2000.

SOECD, f Ap p.bEmghdsis Rdelesle ar c h

6Bel anger, fiNati onal Il nnovppB863An and the Role of the Col
‘Fanshaw€o |l | ege, ACONI 1 2 buil ds on s ucpp. dssAsdordihg todatapposidedy , f ac
the ConferenceBoargg 14 of Ontariobs coll eges, applied research

in 20809, including grants from provincial and federal government sources, funds from business collaborators, and interna
allocations and grants dedicated to research projects and/or research administration. When estirkiteés of company
contributiorese i ncl uded, the resources allocated to Ontario co
Figures for 202910 are not yet available.

©The Conference Board of Canada, 2010.



With a multitude of programs and i nandgivant i ves
the importance of innovation and commercialization to the saod longeiterm development

of Ontariodbs economy thei s mpamé Bodt Akeuseopbk
applied research on innovation, productivity, and compengss, and develop strategies for

maxi mizing Ontario collegesd applied research

Ontario Colleges as Innovation Catalysts and Accelerators

TheConf er e n ageseaBhoreveald th@ntario colleges are poised to make significant
contributonst o0 t h e ¢ o u n perfgrmascehrongh theirapplied nesearch
collaborations with businesses and other organizatiwhde Ontario colleges have only
recently intensified their applied research ageadafocused on building capaciand ae
operating on a very limited scatbg early signs are that college applied research is having
impressive impacts on firm performance, including the development of new or improved
products, services, and processes; increased sales and revenues;tjoh estdrereation;
increased business R&D spending; and local economic and social development.

Applied research collaborations between Ontario colleges and business@nwating new
R&D activity and spendingy businesses that would not have ocaliivad college expertise and
fundingnotbeen availableMoreover, h nearly all collaborations th@he Conference Boaraf
Canadaxamined, the college applied research assistance was identifiedyaaaelerator of
innovation especially iproduct dgelopment and tim#o-market.

The collaborations are also contributing to the innovation skills and entrepreneurial ambition of
students and employees who participate in collaboratiamen@he need for highly qualified
personnel (HQPs) to fuelinnovabn and productivity i mprovement
applied research activities will become increasingly importsnthe same timegpplied
researcltollaborations arproviding employers with excellent opportunities to assess the skills

of potentidrecruits contribute to their improvement, and hire graduates who are familiar with

and fit into their industries and workplaces.

Meeting Challenges and Maximizing Potential
As the report reveal©ntario ollege®applied research @oving to bea very promising, albeit still

developing, mechanism to stimulate innovation and productivity, and to improve edutratrong
and employmenbutcomes for studentiideed, nearly all interviewees in colleges, businesses, and

governments who areawareoib | | eges 6 applied research activi
about iIts potenti al to contribute to Canadads
Howeverawar eness and understanding of coll egeséo

potental business clientdMany in government are still unsure about how to measure and assess
the outputs and outcomes of the reseafetd colleges themselves are struggling with faculty
release issues, mixed levels of support and skill among faculty andismlation, and relative
inexperience in managing research projects and partnerships with business.

©The Conference Board of Canada, 2010.
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In fact, while Ontario colleges have accelerated their applied research activities and new funding
programs have emergadany of the findingsind recommaettationscontained n D. J. Madd e |
2005 landmark reporinovation at Canadian Colleges and Institytsdl apply in the Ontario

context® This is not to say that progress has not been made in the intervening fiveQygaro

colleges have maturedetn applied research capacities and activities, and governments and

funding agencies have become more appreciative of the contribution college applied research

makes to economic development, innovation, and the trainil&sandhave become

increasinglyr e s p ons i v e ontemsStillprhahyeftre sundansentahallengedaced
fveyearsage ont i nue to hamper Ontario coll egesdo ef:

If the potential that college applied research has to improve innovation performance peducati
and training, and economic and social developnseiat be realizedstrategies to address
ongoingchallenges will need to be identified and pursued. This will require good faith
discussions between colleges, governments, and business about stepsotadakess the
challenges, and ongoing communication among all stakeholders during the implementation,
monitoring, and adjustment of those strategies.

Neverthelessyhi | e Ontari o coll eges 6 dewelpping andimatureyg e ar c t
both interms ofscale and sophistication gthrack record to date suggests that the college applied
research modgirovides avery promisingmechanisnto stimulate innovation among firms,

contribute to local economic development, antiance the qualityf education and training in
Ontariobs coll eges, al | emfomiwgrdsperity and sbcial wbkéng.e s s e

Research Objectives and Methodology

This report presents the findings of a miditeted research methodology desigreedriswer a
number of questions related to Ontario colleg
impact. In particular, the research aimed:

e tobetter understand the contribution that O
developmentfirm-level performance, and education, training, and employment outcomes
through investments in applied research, innovatioad commercializatioactivities;

e toidentify the key factorthat determineollege sector success or lack of sucaoess
participatirg in federal and provincial applied reseafehding programsand

e todevelop recommendatiomsr

o collegesegardingstrategies for improving their effectiveness in securing and
undertaking research, innovation and commercialization progeuts

o federal ad provincial governments regarding the design of research, innovation,
and commercialization funding programs to better align the program activities with
the innovation needs of SMEs and other businesses.

8D.J. Madddnnovation at Canadian Colleges and Institutes

©The Conference Board of Canada, 2010.



Methodology

To achieve these aimihe following methods were employed:
e areview of relevant literature and available data;

¢ in-depth interviews with 150 key informants, including representatives from Ontario and
other Canadian collegesfficials based improvincial and federal agencies and ministries
senior executives in private and public organizations that have worked with colleges on
applied research projects; and representatives of a variety of other associations and
stakeholder group@isted in Appendix E)

¢ in-depth examinations of collegdient collaborations and their outcomes in Ontario
(n=29) and other provinces (n=13);

e asurvey (n=14) of Ontario colleges on the financial costs of and spending related to
applied research;

e an online survey (n=181) of Ontafii@ased businesses on the importasfcand barriers
to innovation, and their awareness of and
research services;

e an evaluation of thpotential economic impact of several possible policy changes and
scenarios, particular those that would see arease in R&D funding directed to Ontario
colleges to support expansion of collaborations with businessds

e consultation with an Advisory Committee of leaders in industry, governmengrsities
and the colleges, as well as experts and other stakeholde members of the
committeg(listed in Appendix Dprovided valuable advice and feedbacK te
Conference Boardf Canadathough the Conference Board produced the report
independently and is solely responsible for the confents

9While the Advisory Blganovided input, their participation and the inclusion of their names in this report does not imply their
endorsement of the reportds findings and recommendati ol
contents of this documertdimg any errors or omissions.

©The Conference Board of Canada, 2010.



Chapter 2

Innovation and Productivity in Canada

Innovation and productivity provide the main, though not the only, lenses throughWigch
Conference Boardf Canadaa s sessed Ontario coll egesd appli e
performance in these areas has beeskvier many years, the search for effective mechanisms

and strategies to improve performance has become increasingly urgent.

Whil e Ontario collegesd applied research acti
individuals, firms, and the ecomy and society more broadly, one of its key contributions is in
stimulating and accelerating research and innovation among firms, esp8aly Indeed,

Ontario collegesdé applied research activities
harnessed teignificantly improve innovation and productivity performance.

Understanding exactly how that mechanism works and houghit be even better supported

and exploited to enhance Canadian firmso6 comp
innovd i on system in which it operates. What is (
what exactly are the barriers and gaps that O
potential to address?

Canadads I nnovation and &@€roductivity Perfor ma

A nationds current and future prosperdty and
that is, on the ability to extract economic and social value from knowledge using the generation,
development, and implementation of ideas to produce newpsovred products, services, and
processes. Indeed, as a large and growing body of evidence demonstrates, innovation is essential
to productivity growth, and increases in productivity lead to{tamg economic prosperity and

social weltbeing™®

Unfortunaté y, Canadaés innovation record i $lomweak. |
Canada Performs: A Report CardonCangdaCanada received a grade o
innovation performance, rankingtiéut of 17 peer countri€s.Moreover, we have been a

consi stent ADO perfor merSiimi liaarn oocvaart d lons isd msc ea kit c
weak innovation performance have been reached by many other organiZations.

10See Appendix A: Literature R@@Qeantifying the Economic Impact of Applied Research.. feadaFbeésHealth
Enterprise: Charting a Path for Health Innpvatomert Panel on Business Innovation in,Garaddion and Business
Strategy: Why Canada Falls, ph@T.

11The Conference Board of CahlmdaCanada Performs: A Report Card on Canada

12Competition Policy Review Raoepete to WiRicience, Technology and Innovation Geaiecilf the Nzt 2008:
Canadatb6s Science, T e cEkperoHamelgog Business Inhowation in &amaddion arfly st e m.
Business Strate@ye productivity and innovation performance of Ontario, in particular, iSadikdussEddn
Competitivess, Productivity and Economic Prodgessting Through the Recovery

©The Conference Board of Canada, 2010.
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Textbox 2
What is Innovation?

Innovation is a process through which economic or soclakva extracted from knowledge through the
generation, development, and implementation of ideas to produce new or significantly improved products,
processes, and services.

The Conference Board of Canadlanual Innovation Report 2002: Including InnovatioRegulatory
Frameworks1.

Innovation creates valudt can lead to the development of new or improved products or services, which can
result in increased salesxpansion into new markethjgher margiis and profits, and a range of other benefits
for firms and consumers. Innovation may also leathéw or improved processeghich mightimprove
efficiency,productivity, and perhaps lead to lower costs for consumers.

Importantly, much innovation is incremental, not radical or disruptive. Firms can wepteir products and
performance in small ways with significant benefits. Additionally, innovation should not be confused with
inventomy S¢ ARSFa 2NJ AYLNROSR LINRPRdzOGaz LINPOSaaSa:z
only be new to the ector, firm, or individual and create value to count as innovation.

Why Innovation Matters

G¢CKSNBE Aa I Ot SINIftAYy]l 0SGsSSy tS@Sta 27 Ayyz20l
Countries that show more evidence of innovation doher and grow faster, and companies that do so perforrn
0SGGSNI FAYEFYOAL & I'YAR ecKrlomywithiivm3 &8 ettoiskhathtiBovatehafied shd
well will experience productivity growth which, in turn, leads to ldegn economic progerity and social well
being not just for firms, but for consumers and citizens.

Innovation is more important than ever in an era of tight global markets. Countries that are more innovativg
passing Canada in productivity and on measures such as ingenuapita and the quality of social prografs.
There is a persistent and growing income gap between Canada and the United $t€j480 per person in 2004
(double whatitwas in 19845/ | y I RI Q& f | 62 dzNJ LINER RdzO(G A OA (i & advddss (
OECD peers and almost a full percentage point behind the United States.

To maintain and enhance oquality of Ifet includingquality of education, healthcare, and the environment
Canada will need to improve its innovation performance. ldentifydtrategies and mechanisms to stimulate
more innovation is an ongoing concern of The Conference Board of Canada.

Source: The Conference Board of Canada, 2010.

The indicators used to me ag.kmwledgegpmducdiends capac
knowledgetransformation, and market share of knowletigeed industries) show that while

Canada is supplied with good colleges and technical institutes, universities, and teaching hospitals,
we continue to fall short in ensuring that our research and sciesaccessfully commercialized

or used as a source of competitive advantage by our compaBie=m as we outspend 0GECD

peers on R&D in higher education (RB) and perform well on rankings of the publication of

13The Conference Board of CaRadmrmance and Potential-2008: Defining the Canadian Advapté&de

14The Conference Board of CalataCanada Performs: A Report@ardCanada @Al nnov.ation det ai
15The Conference Board of Cabday Canada Perf orms: A Report .L£ard on Can
16The Conference Board of Cabday Canada Perf orms: A RepordivityGmowdt on Can
17The Conference Board of CahlmdaCanada Perforis Report Card on Canadda filnnovat

©The Conference Board of Canada, 2010.
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scientific articlesthatperformancesnotb ei ng mat ched by Canadads sp:¢
business R&D (BERDand other indicators of innovation performante.

To i mprove Canadadés innovation and producti vi
stimulate business R&D activity aregently required. Until Canadian firms increase attempts to
improve products, services, and processes, and make greater investments in research that would
improve firm performance and competitiveness, the national innovation situation will stagnate.

In theface of increasing global pressures and competition, Canadian firms will need to do more,

or simply go out of business.

The Role and Importance of SMEs

Given that improvements in overall economic productivity and competitiveness depend-on firm
levelinnovation and improvements in firlavel productivity it is no surprise that there has been
much investigation into, and hamdinging about, the current state and challenges of business
innovation in Canada. But while much attention is paid to the ghdyédrmance of large, high
profile, Canadian firm® or, for that matter, the relative absence of large Canadiandfiams

proper understanding of innovation and productivity in this country reggpesgalexamination

of the performance of Canadads SMEs

Firms with fewer t hanenterpri@esazcoynt far 98eper sentofiall e . , fs
businesses in Canada, while firms with less than 500 employers ématledium enterprises)

make up 99.8 per cent of all businesSedoreover, while 48 pecent of the total private sector

labour force worked for small enterprises in 2009, approximately 15 per cent worked for medium
enterprises. Together, in 2009, SMEs accounted¥pe6 cent of private sector employéés.

When the public sector is include®iMEs still employ nearly 55 per cent of all working

individuals®* Ontario alone is home twearly 400,00BMES a third of all SMEs in the countfy

While it is difficult to quantify the contribution of SMEs to GDP, a method developed by the
Government oBritishCo |l umbi adés st ati sti c ardestenateofthece ( BC S
contribution to national and provincial GDP made by small enterprises (defined by BC Stats as

firms with fewer than 50 employees In 2008, BC Stats estimated that 29 percefit Canad a6 s
GDP can be attributed to small firms (compared to 26 per cent in 2000). In Ontario, the

182008HERDspending in Canada reached $10.3 hillion in 2008. We ranked first among G7 countries and fourth among OE(
courries, behind only Sweden, Denmark, and IcHBR&EonGDPratio in 2007. By contrast while BERD spending in

Canada reached $16 billion in 2008, and accounted for 54 per cent of all R&D spending in the country, we nevertheless ral
168"among OECDuntries on BER®GDP ratio in 2007 (just over 1 per cent), below the OECD average of about 1.5 per
cent, and wdlelow top performers Japan and Sweden (at about 2.6 per cent). Ind8stenGanadal echnology.Data

Asthe Expert Panal Businesinnovation concludledCanadaés performance ome:BERD i s |
fexpressed as a percentage of GDP, BExpatiPanelorsBush&sd decl i n
Innovation in Canaldaovation and Business $tygie4.

Statistics Canada, iJuk20g00Smal | Business Statistics
St atistics Canada, ThKley Snh0! Boawi masy Peaplstwersk for
21IQWong, #ASmall Business Profile,o p. 2.

25t ati st i cSmalCBusinasd Statistidslyg 20¢,0p. 10
28Industry Canada i Key Smal [6JByW81l0pp.28WG St ati stics

©The Conference Board of Canada, 2010.
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contribution of small firms to provincial GDP in 2008 is estimated at 27 per cent, an increase of
2 per cent since 2000.

Given that the BC Stats methocessa narrower definition of small enterprise (i.e., fewer than 50
employees, rather than fewer than 100) than we employ, and given that medium enterprises (i.e.,
firms with fewer than 500 employees) are excluded from the estimates altogethmartaiigy

the case that total SME contribution to national and provincial GDRagshigher than

suggested bthe figures provided her@/hatever the precise contribution of SMEs to
employmenandGDP, SMEs are central to Canaahads econo
analysis of and strategies to improve their innovation performance are essential.

The Innovationand ProductivityPerformance of SMEs

It is difficult to get a precise picture of the innovation performance of Canadian SMEs, though

there are bits ofvedence to begin a conversatidotably, Canadian firms with fewer than 250

employees performed 36 per cent of BERD in 2006 which places Canada first among G7 nations

on that metri¢* Moreover, while Canadian SMEspend f ar | ess onas®&D t ha
percentage of revenuBR&D intensity), spending on innovation by small businesses far outstrips

t hat of [®¥et gieen thdt firmsmofsthatsize make up between 98 and 99 per cent of

all firms in Canada, and employ more than 50 per cenbdfevs in the private sector, it is

difficult to determine whether SMEs are makingudficientcontribution proportional to their

overall weight in the Canadian economy.

It does appear that Canadian SMEsspecially Ontaridbased SME$ lag provincial and

international peers in R&D activityust ovel per cent of Ontaribasedirms claim to have
performedR&D versusapproximately3.3 per cent of Quebebasedirms, and 3.5 per cetd.S.

firms.?° Evenif all of those firms were SMBsan unlikely assumptiah thenonly 8,000 of
Ontariobs nearly 400, 000 SMEs dhaeOntariebased ved i n
firms trail their peers by such a large amount indicates that strategies to stimulate more
innovation and resear chsiressésiare irgegtlyraguiddsh g t he pr

Anotherindicator of the weak innovation performance of Canadian SMEs is their low rate of
ICT adoption. While the adoption of appropriate ICTs is a recognized way to improve
productivity and thereby fuel better perfornsarand growth, SMEs in Canada are less likely
than large firms to adopt ICTS.

24Industry Canadggience and Technology Data 2008: Industry

%St at i st iKeySmal Busimedsstatistiody 2010: Doma | | businesses innovate as I
26Calculations based on tables in Indestnya d a, fiKey Smal |l B 10sInduseyCanatiBjustriali st i ¢ s
Research and Development: Intemptiids and National Science Famdatmpangnd other nonfederal funds for

industrial R&D performed in the United States, by industry, by compaabiz€) 2005

27Calculation based on data from Statistics Calstiéal Research and Development: Intentpns 3 hanl i Re s ear ¢
devel opment performers by provinceo)

28R. Martin and J. Milvnhancing the Productivity of Small and Medium Enterprises through the Greater Adoption of
Information and Communication Techpolbgy

©The Conference Board of Canada, 2010.
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Given how much Canada 0 sndsegtheperfiormancemeSMESD r ma n c e
stronger investment and innovation activity by SMiiisst be essential elements of a larger
strategy to improve innovation, productivity, and competitiveness at the national level.

Barriers to Innovation

Despite the demonstrated benefits of innovation for productivity and prosperity, Canadian firms
as a wholare not keeping pace withterndaional peersAs David Naylor andStephenToope
recentlyobservedfithereceptor capacity in the private seétareeds urgent attenti@?’ So why

are Canadian firmsotinnovating and investing in R&D as intensively as one might expect

given the benefitand importancef doing so? And what policies and mechanisms are available
to stimulate firms to innovate and invest more?

Recognizing Innovation as Important

While the innovation performance of Canadimms may be cause for concern, it is important to

note at the outset that leaders and employee®sftfirms recognize that innovation is

importantThe Conf erence Boar dmanly®ntaricbasgdfions 181 | ead
revealedhat almost 90 per cent recognize innovation as somewhat or very intgortaeir

organization. Specifically, 40 per cent indicated that innovatigengimportant26 per cent

said it ismore than somewhat importaand 24 per cent said that innovatios@snewhat

importantto their organization. Fewer than 8 per centespondents said that innovationass

than somewhadr not importantto their organizatiori’

It may be the caséhen that while Canadian businesse® innovation as critical to the
performance of both their companies and the country, andvaaito do more, they face
internal and/or external barriers that prevent them from actually doing more. What are those
barriers and how, if at all, can they be addressed?

Explaining Canadabds Weak Performance

Though there are many factors that affect thewation performance of individual firms,
sectors, and the countrygeneralyanadads weak productivity and

Al ar gel y bdsiness hm ow &aHe®@au roc i | of CanbkxgkitRanel Acade!
on Business Innovatioasksii ii fnnovati on i s good for business,
Canada choose to compete on the basis of inno
considerthepriorin f act or s that infl uencecludige choice of

i. particularc har acteristics of a firmbs sector;
ii. the state of competition;
iii.  the climate for new ventures;

29D, Naylorand$oope, A Doaidnbvatormnastriinsw t hes

300f courssaying hat i nnovation is important to oneds organi zat
investments a genuine commitment to innovation. Consequently, these results should not be mistaden for an indic
commitment to innovation or innovative activity.

31Expert Panel on Business Innovatiomation and Business Stratedy

©The Conference Board of Canada, 2010.
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iv.  public policies that encourage or inhibit innovation; and
v. business ambition (i.e., entrepreneurial aggressiveness and growth oriefftation)
In addition to thee factors, Conference Board research has revealechtracteristics of the

firm itselfd especially physical and human capit@/ailability of funding and expertise for
innovation, operational pressuresidsized affect innovation performancg.

Asthisand many other analyses have concluded,

problem in Canada, nor is there any-simefits-a | | r & imsteddy what is needed is a
sectorby-sector, and perhaps also fitog-firm, analysis of the factors thatructure the
opportunities for and barriers to innovatibonn t hat case, |1 mproving
performance will likely require a mix of targeted poli¢igmls and mechanisms that are nimble
enough to respond to more than one need or barried tag firms looking to innovate.

Barriers to Innovation According to Businesses

Business strategy decisions are madéhglersvho have specific practical knowledge,

it

Canz:

di spositions, and beliefs that r egifithenatket.t hei r

Thus, if we want to know why Canadian firms do not innovate more, a useful first step is to
speak to decisiemakers directly about the barriers they face to becoming more innovative.

Thus,The Conference Board of Canaattked222 leades of public and privatsector
organizations of varying sizeghat barriers they face becomingmore innovative” (See Chart
1). Among SMEs the most frequently cited barriengre:

e alack of R&D funding/capital (53.6 per cent)
e alack of time (44.8 parent)
e alack of irhouse expertise (24.5 per cert)d

e insufficient government incentives (24.3 per cent).

Leaders of many SMEs felt that they often lacked the resources and time to pursue more
innovation because of tliegh demands of daily operatisof their core business. But even in
cases where SMEs can find the capital and time, they often luduse expertise to conduct
research and/or pursue innovatigvhile turning to external sources for help might not seem
difficult, doing so can involveew time demand&.g., findng and assessg experts, managg
relationship} and new riskge.g., exposure of sensitive information, data, and strategies to
external actors; uncertdynaboutintellectual propertyIP) rights coordinating timelines wh
unknowncollaboratork.

32]bid., p. 5.
33The Conference Board of CaRadmrmance and Potential-2gQ%. 559.
34Expert Panel on Businesovatioimnovation and Business Strated§.

35The result were collected fromdébih interviews with leaders of organizations who had at some point collaborated with a

Canadian college or polytechnicappbed research project, andafiother 181 leaders in primarily eraseid businesses

(n=181) through an online survey. The 222 respondents and interviewees included both SMEs (n=181) and large business

based primarily in Ontario, 30 per cent of whom at some poiatdiad watlab college on a research project.

©The Conference Board of Canada, 2010.
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Chart 1

Barriers to Innovation Cited by Small, Medium, and Large Firms
n=222

Lack of R&D Funding/Mone

Lack of Time

Size of Organizatior

Lack of Expertise

Insufficient Government Incentive
Excessive Regulation, Application, Report
Insufficient Market Incentives

Weak Innovation Skills/Motivatior

Lack of Technology/Equipmer

Lack of Ideas

No Barriers

Lack of Mandate

0% 10% 20% 30% 40% 50% 60%

SMEs (n=181 mLEs (n=41)

Source: The Conference Board of Canada, 2010

Whil e fAsize of organizationo WwaSMES(2B82perhi rd mo
cent), it barely registered among larger enterpri®agy 1 of 41 representatives of large
enterprises citedizeas a barrieto innovation However, despite being cited by more than 1 in 4
SMEs, Asi ze of or gagnplyastpraxyfor othepdeterminasntsdf o s er v e
behaviour (such as presence or lack of expertise and funding/capital).
Amonglarge enterprisesthe most frequently cited barriesgre:

e alack of R&D funding/capital (8 per cent)

e alack of time (2.7 per ceny;

¢ insufficient market incentives {24 per cent)and

e excessive regulation and/or oneropgplacationand reporting requirements for
government programs (22 per cent).

©The Conference Board of Canada, 2010.
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It is worth noting that while both SMEs and large enterprises point to a lack offi®&lihg and

a lack of time as key barriers, the frequency with which the barriers are mentioned by SMEs is
much higher than their frequency among respondents from large enterprises. Mavhieer,
manySMEs identify a lack of ihouse expertise as onetbé major barrier§24.5 per cent)
fewerlarge enterprises seem to face this challétgel per cent).

There also appear to be some noticeable differences in the kinds of incentives regarded by
leaders as necessary to stimulate innovation among firdifferent sizes. Thus, while SMEs

are more likely than large enterprises to point to the absemme/efnmenincentives as a

barrier to innovation (24.3 per cent and 17.1 per cent, respectively), large enterprises are more
likely than SMEs to cite thabsence omarketincentives as a barrier to innovation (24.4 per cent
and 16 per cent, respectively).

Interestingly, large firms were more likely than SMEs to cite a lack of technology or equipment
as a barrier to innovation (19.5 per cent and 8.3 pdr mEspectively). The survey and

interviews provided very little information to interpret this result; however, it may be that the
innovation ambitions of large firms are greater than those of SMEs and thus require more
expensive and/or difficult to aceetechnology and equipment. In any case, for those Ontario
colleges that have higtlemand technology or equipment, there may be opportunities to assist a
number of small, medium, and large firms.

Breaking the Barriers

In light of the barrierso innovationfaced by businessnd Canadabés generally
and productivity performance, there is obviously a need for new strategies and approaches. To be
sure, addressing the factors that cewilribute
require multifaceted approaches and, as many have concluded, there is unlikely to be a single
cureall for the challenges. Yet, part of that strategy will certainly require attention to tier$ar

cited by firms themselves and the identificatadrdeveloped or emerging resources, policies,

and institutions that have the potential to bridge the existing gaps. As this report reveals, the
applied research activities of Ontario colleges are emerging as a potentially significant piece of
provincial am national innovation strategies.

©The Conference Board of Canada, 2010.
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Chapter 3

Bridging the Gaps: Ontario Colleges @&pplied Research Potential

Ontario colleges have developed a set of unique streagénghe past five decadtéwatprovide

a solid foundation for the succésglsexecution of applied research collaborations Wwitlsinesses
and other organizations. Indeéhtariocollegesare wellpositioned and equipped to understand
the needs, challenges, and opportunities of businesses, especially at the local andewegignal |
and are using these strengths to furtterelop and intensifapplied research activities.

To be sure, there are areas where additional
unigue advantages, and there are some barriers to innofeted by firms that Ontario colleges

may be unable to address on their own. However, taken together, the strengths of Ontario
college® when used to support applied research, educatiahtraining will allow them to

play an importantrole in improving he innovation and productivity performance of both the

province and the country.

The Ontario College Toolkit

Literature reviews anthterviews with150representatives déaders in business, officials in
provincial and federal governments, and Optaollegesreveal thatollegeshave knowledge,

skills, and other resources that are sorely needed by businesses and other organizations facing
barriersto innovation and growttMoreover, applied research collaborations between colleges and
businesses, men supported by sufficient resources and policiesyregarded as #ateal
mechanisnthrough which colleges can share and exploit their strengtiealize benefitsor

firms and communities, as well as students and faculty.

In particular, Ontario cééges are widely regarded as having:
Strong Industry Connections

As fcolleges and institutes are mandated to establish close partnerships with business, industry
and community groups and are structured to do so through community access and development
departments within institutiorgsit is not surprising that they have not only developed strong
connections, but also welksted institutional arrangements for further developing and

strengthening those connectiocitéNot ab | y | col | ege ypammigteeawhish h av e
are required to have representatives from community or regional employers to ensure that
education and training programs are developed
needs M many cases, colleges strive for advisory commstiaf ten or more employseand

community representatives for each academic program or department. With some colleges
boasting well over 100 programs, networks comprised of 1000 or more industry and community
representativesed to a single college may nlee uncommon

36 ACCCConsultation with Canadian Colleges and |nstidutes

©The Conference Board of Canada, 2010.
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The network offer collegesan unmediated watp learnabout industry concerns, acquire a
familiarity with the language of business, and identify opportunities for collaboration with
mutual benefitsAs Ontario colleges enhance and exptmair applied research activities, these
strong industry connections will serve both them, and their business collaborators, very well.
Indeed, the challenges of developing mutual understanding andl whéth are often very
difficult to achieve in any ctdboratior® are significantly eased lexisting arrangements

Industry Relevant Research Expertise

Given that a quarter of the SMEs surveyed cit
ti meo, as barriers t oOntariocollegasthave astrong dupplysf si gni
student and faculty researchers and prokdeirers whose expertise is directly relevant to industry
activitsigs and who have the time and motivation to assist firms with research and innovation

needs.

Education ad training in colleges is generally orientetvards employment (rather than

knowledge for its own sake). Consequently, both students and faculty have incentives to stay
informed about the needs, challenges, and opportunities of industry and to nugtirgon

relationships with employersés interviewees noted, established coll@ggustry channels of
communication (e.g. advisory boards), knowledge exchange (e.g., research collaborations and
conferences), and human capital transfer (e.g., recruitmeatwty from industry; internships

and career placement for students and graduates) ensure that college researcher attitudes and
expertise are fAgrounded, éwofrprda cot-atamat toflder el cl o n n e
needs of business. 0

In many cass, both college and businessinternaesv c har acteri zed coll eges
less aconventional researa@nd more as gproblemsolvingd activity, and seeollegebusiness

research collaborations morefi ¢ u s tdor m e¥fthan @ollaborations beten university

researchers and businessesséarch questiorms problemsare dentifiedby firms rather than by

the researchewith the result thatjaps between what researchers do and what business find
valuablearemuch narrower

Accessibility and Reeh

Ontario olleges are alstegarded as beinguch more accessible than other institutions and
organizations that could provide research and proisielving services to businessaktionally,

coll eges are present fAin a&ppr oxigmatne lofy Xhh&G da
imandate to support r edCoosequéntlyewhi manmbusinestesy el o p
will find it difficult to communicate with and receive services from a geographically distant

university or consulting firm, the logah of colleges in many medium and small communities

facilitates easier communication and collaboration.

37Maddernnovation at Canadian Colleges and Instiut€kl.

38RMartin, fdWragalilsyonnovation

39R FisherThe College AdvayeaPrivate Sector Innovation & Highly Qualified Rerééniele also ACCC,
Consultation with Canadian Colleges and |qstidutes
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Moreover, the location of colleges in many regions and communities in the province and the
country, further contributes to an unmediated understgrafithe locatiorspecific and
industryspecific challenges and opportunities that local firms fébat is, in virtue of their
location, Ontario colleges are not only easier to contact, but also have rich, embedded
understandings of economic and socisduumstances that firms, especially SMEs, face in their
communities.

Facilities and Equipment

Another barrier to innovation cited by some firms is their lack ¢fdnse oreadilyaccessible
technology and equipment to conduct research, testingathadinnovation and productivity
enhancing activities. With research facilities, technology, and equipment of their own, colleges
can serve as offite R&D facilities for firms and thereby help them overcome this bdfrier.

As Polytechnics Canada notesits recenSolutions Repoyt A[ u] nl i ke | arge com

internal research and development department, most SMEs will need some sort of research

support. A smaller enterpriseéoften cannot af

neededtoresotv c o mme r c i &'ln thatcase) doleges magy help businesses to conduct
research that would otherwise not have been pursued due to a lack of research infrastructure.

Recognizing the advantage that colldgesed research facilities and equipmenttwang both to
students and business collaborators, many colleges have been improving their facilities in recent
years. In it2008/200%Environmental Scathe ACCC found that the number of Canadian
colleges identifying research centres or specializesi laliii ncr eased by 56 p
yearso to a total of oV e r*?IniOatlrio, decollegeeraported 6
housing 52 specialized labs or research centres in 2008/2009, including facilities focused on
work in natural resourceand energy; environmental science and technologies; health, medical,
and life sciences; manufacturing and building technology; and social inno{aithile precise
statistics have not yet been aggregated, interviews with Ontario colleges revealedrttieg ove

er
4

past year, even more new labs and centres have been opened at these and other Ontario colleges.

To be sure, some colleges report that even as they are able to maintaofitbtesat facilities

in some research areas, in other areas theyftam®e weltbehind industry in terms of acquiring

and using the latest technology and equipment. In that case, the facilities and equipment
advantage is not an advantage across the board. Rather, it can be important for some firms in
some sectors, but irefant to other firms in other sectors. But this situation imgyyove. The

recent announcement by the Canada Foundation for Innovation that $32.5 million in new funding
will be made available to colleges, institutes, and polytechnics to acquire and ingseaeh
equipment and infrastructure, indicates that the facilities and equipment adwafrtatiegess

likely to improve in the near futufé.This will have benefits for botstudent learning and the
success of applied research collaborations witiriess.

40 ACCCgConsultation with Canadian Colleges and |nstidutes

41Polytechnics Canaflag Solutions Repprt7.

42 ACCCPartnerships for Productivity and Advancpd1skill

431bid., pp. 3%4.

“4Canada FoundatCiaomdfads [Ermowat comlMction Pl anoOSupports
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Funding Application and Reporting Assistance

The most frequently cited barrier to innovation among both SMEs (54 per cent) and larger
organizations (39 per cent) is a lack of R&D fundiithile there are government resources

available to businegs to initiate and complete R&D projects, many SMEs indicate that accessing
those resources can be difficutt. many casedjrms report thatherelatively smallamounts
availableoftend on 6t j usti fy t he ptoduoeeandasubnoiithdiigf ort r equi
applicationsAdditionally, one in five businesses surveyed note that excessive regulation and
reporting requirement®ften related to funding programs, constitodgeriersto innovation

Consequently, a significant proportion of research and irtfwovactivities are not pursued by

firms due to challenges related to funding.

While colleges are not a direct source of funding, many do dffices to assist with grant
applications and reportinghich cangreatly reduce the burdens faced by busiree3sethe

extent that they are able to identify and acquire financial and other resources to support applied
research collaborations, Ontario colleges play a key rotereaig the likelihood that
businessemaypursue R&Dbased innovation and produdty improvements.

As with the facilities and equipmeissue there are limits to what the colleges can achieve given
current funding arrangements and reporting requirements. These challenges, and how they limit
the potential college contribution to inradion and productivity enhancements, will be addressed
more fully in later chapters. However, despite the tight parameters within which colleges must
operate, they are playing an important yalleng with provincial and federal ministries and

granting agnciesjn linking businesses with sources of funding for research and innovation.

Interest in Intellectual Property (IP)

Finally, although policies and experiences ar
number of interviewees, particularlysinesses who have collaborated with colleges, note that
coll egesd6 relative |l ack of interest in retain

guality to privatesector collaborators. Indeed, a few business interviewees reported that they
turnedto a college, rather than a university, for research services in large part because they
believed that they would not have to engage in lengthy negotiations about IP.

Whet her col | eges 6IPis betdbyechents (o enedurage eommelizéiort) a t

is appropriate and good for the colleges in the {tevgh or not, it does appear to be the case that

the current approach constitutes a distinguishing feature of college research services that appeals
to business clients.

©The Conference Board of Canada, 2010.
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Textbox3
Barriers to Business Innovation and Ontario College Strengths

Innovation Barriers Cited by SMEs and LEs| Ontario College Strengths Cited by Interviewee

A Lack of irouse expertise A Industr)_/-relevant researc_:h expertise

A Lack of time A Strong industry connections

A Acessibility and reach

A Lack of technology/equipment A Facilities and equipment

A Lack of R&D funding/capital A Funding application and reporting

A Excessive regulation and/or onerous : .

T ) . expertise/assistance
application/reporting requirements

A Insufficient market incetives A Colleges generally prefer that IP is held by

A Insufficient government incentives clients (to encourage commercialization)
Source: The Conference Board of Canada, 2010.

A Resource for Large Enterprises?

It should be noted that while SMEs are thienary clients forOntarioc ol | eges 6 appl i ed
services, and while much of the literateraphasize SMESs as clients, our research reveals that

large enterprise$ave also beedlients*> About onequarter of the interviews conducted with

firms thathad collaborated with a college on an applied research project were with businesses
employing 500 or more people. Moreovgien that all bubne of the 41 large enterprises who
completed the survey or interview cited at least one barrier to researcimandtion that could

be addressed by one or more of the college strengths describedthbovés significant

potential for future engagements between Ontario colleges and large enterprises.

As a resultwhile corestrategies for developing and rkating college research services wisely

focus on SMEs, there ispppulation oflarge enterprisethatmi ght benef it from cc¢
services It would be to the advantage of both colleges and large enterprises to explore possible
collaborations gien the benefits that could arise from such collaborations for both parties.

45 Approximately 25 per cent of-thepttinterviewse conducted with businesses and other organizations who have
collaborated with colleges reported having 500 or more employees. Excludingppfiilmrgadirations, the proportion

of large privasector organizations is approximately 19 (&pt86). Looking at results froomlihe survenf

organizations, of the 97 organizations that indicated that they are aware that colleges offer researctusderices, 19 (or just
20 per cent) are large enterprises. Of the 26 organizaticassthabhé&ndhey hamhtacted college regarding research

services, 6 (or 23 per cent) are large enterprises. And, of the 22 organizations that indicateel e ey diad

services from colleges, 10 (or 45 per cent) were large entdpiiseslifficult to draw strong conclusions from these small
numbers, the results provide enough reason to reflect on the strategies that colleges pursue to attraieidclients to their appl
research services. Emphasizing the adviont&éss is caily wise, but neglecting LEs ®ald unfortunate

omission.

©The Conference Board of Canada, 2010.
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From Potential to Impact

In a 2007 reporbn the value that college applied research can bring to SMEs in Cémada

Association of Cardgian Community Colleges observdttih SMEs need support f o
and development activities that are focused on their needs and goals, and the productivity and
competitivenessandafr gtuheesi rt hbauts i haensasdeasbos <ol | eges
positioned to meet those nedfs

Our research confirms and extends that observeibliEs and LEs facepportunities and
challenges that Ontario collegesn help them to address in light of the tools and advantages that
the colleges have developed over their nearly fifty years of exeste

Still, while it is one thing for Ontario colleges to exhibit grpatential it is another for that
potential to beealizedandto produce significant benefits for firms, communities, students, and
others Are the collegestrengths translatg into tangible benefils the collegeapplied research
potential being realizednd maximized What more can be done to further enhance the
contribution that Ontario collegesan makennovation, productivity, and social and economic
well-being?

ACCC, NnColleges and I nstitutesoOpaind Canadabs SMEs: A Pc

©The Conference Board of Canada, 2010.
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Chapter 4

Reali zing the Potential: The | mpact of
Research

While funding for college applied research has been relatively modest to date, and while many
Ontario colleges have only recently initiated applied research programs, the reslitadyf
completed projects are impressive.

Colleges as Innovation Catalysts and Accelerators

Among the most significant findings from the research is that the applied research activities of
Ontario colleges arstimulating new, and accelerating exagtiinnovationinitiatives by the

firms with whom they collaborate. Criticallthe research reveals thhe collaborations are

leadng to innovations that would not otherwise have emerged had the college services not been
available andOntario collegesire helping businesses and other organizations create new and
improved products, services, and processes imaek quickly and withgreater quality than

they otherwise would have been able to achieve without college support.

In light of the many repostand much handringing abouiC a n a dealdignovation

performance, especially the comparatively low R&D spending by Canadian busitiesses,
recognition that Ontario col | degeetwsiducebpsmdssee d r e
to pursuennovaton and productivity improvements more intensivelyesy encouraging.

Innovation Catalysts

The Conference Board of Canaakkedbusiness nt er vife wehees c oflil egebs r es
expertise and/or funding contribution weret available, would yowstill have pursued the

i ni t i*a0fthe28appbed researctollaborations betwedirms andOntario colleges for

which evidence was providedearly onethird of the projects (9 out of 28) would have been
abandonedhad the college research serviceslmeen availabl&®

While the college role was critical in only a minority of case®ntariq it is nevertheless

remarkable that one third of the projects would not have been initiated in the absence of college
applied research assistanltds not pasible to quantifypreciselythe lossor unachievedet

gainsthose firms and the economy generallyuld have experiencdthd this subset of projects

not been pursued. However, many of the organizations reported that the collaborations with the
colleges esulted in new or improved products, services, or processes; increased sales and
revenues; identification of new markets and other research opportunities; and the creation of new

47The Conference Board conduetieghtin interviews with 29 businesses and organizations vided kath woe or more

Ontario colleges on applied research projects, and 12 who had worked with colleges outside Ontario. In some cases, the
organizations had worked on more than one project with one or more colleges. Of the more than ) initiatives examine
interviewees provided evidence on and careful assessments of 41 projects.

48This compares with 6 of 13 projects conducted witin aiheg@sovindémt would have been abandoned had those

colleges not been available to offer applied repgeesh se

©The Conference Board of Canada, 2010.
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jobs (some of which were filled by college graduates who had worked oroiketp)’® These
benefits are presented and discussed below in

Innovation Accelerators

Although twaothirds of the initiatives would have proceeded even without the college applied
research support, nearllf arganizations interviewed identified at least one significant negative

consequence that they would have faced if college assistance had not been available to them.
Specifically:

¢ more than half the firms would have faced delays in starting and congpileéir

research projects (with some firms reporting that these longer timelines and delays would
have resulted in lower sales and revenues);

¢ half of the firms reported that their projects would have entailed higher costs, in some
cases almost to the poiof making them financially unfeasible; and

e half of thefirms would havehad to locatequipment and/or expertise in another partner
(e.g., another college, university, private researcher/consultant) with unknown
consequences for timelines, costs, andityya

Somefirms also reported that, without the colleges:

e their projects (e.g., products, services, or processes) would have been of lower quality,
with unknown consequences for revenues, customer satisfaction, and other aradrics;

e they would have miggl out on ideas and opportunities (for future product, service, or
process improvements) that emerged from the collaborations with the cdfleges.

Thus, while colleges were not always essential to the initiation and completion of all the projects
investigaed, they did play aatalystrole in a sizable minority of initiatives and served an
importantacceleratorfunction in many of the projects.

On the basis this evidence, it is reasonable to conclude that Ontario colleges-pasitiefied to

make impotant contributions to the Ontario and national innovation systems. Indeed, Ontario

coll eges have the potential to help address a
performancd namely, underperformance of Canadian firms, especially SMEs, in R&dlisyge

and innovative activity. That colleges have the potential to play such a critical role in stimulating and

organizations that identified the coll eghelprol e as:c
with funding was critical o; AW thout the i hferastdoctbhi
iwe probably wouldnét have completed the initheative. TI
coll ege expertise that gave us the i dea [theprojectyvdtmoutdo i t 0 ;
them, or any other partners. o

50Of those firms who indicated that they would have pursued the project even without the college expertise, 24 indicated th
doing so would have entailed negative consequences of one sort treanolilderdported that they would have

experienced delays; 12 reported that their costs to complete the project would have been higher; 12 reported that they wol
have had to find another source of expertise or equipment (e.g., another cqllegeonsiNtarsily5 reported that they

would have hadpiorchasadditional equipment. In many of these cases, interviewees reported that these consequences
would likely have affected sales.

©The Conference Board of Canada, 2010.
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supporting innovation suggests that policies and funding programs ought to be created and/or revised
to ensure that t haystand hctetemgter pdientiakspandedhantharimized. a t

Textbox 4
Incremental Improvements in Manufacturing Processes

Conestoga College and COM DEV International Ltd.

COM DEVhternational Ltd one2 ¥ G KS 62 NI RQa f S| RAY JardwiN® Rczllf NA 2
partnered with researchers at Conestoga College on a process innovation that has improved the way it doe
business.

The collaboration involved automating a key manufacturing pracés® S 6 dziNiNgk hadbéeviously been
performed by handAfter examining alternatéools and techniquesCOM DEV and Conestdgallegesettled on a
plan tocreate a robotwith the capacity tdfabricate parts with greater efficien@nd to integrate the result into
COM DE¥ @roduction processA demonstration ofhe new process is expected in late 2010 and should provig
COM DEV withnimproved, more efficient production process.

A COM DEV executive notes thatheut/ 2 y Sa i 2 3| Qthe ideadita dutbriiake yh® Faduction process
with a robot woutl not haveemerged. Not only did researchers at ConestGgdlegantroduce a new idea to the
company,COM DEV executives were also ensured that the vamad be feasibleMoreover, because COM DEV
was able to effectivelyutsourcethis R&Dinitiative to ConestogaCollege the company wasble tostick toits core
competendes rather than engage in, what for them wouldvebeen, a new and risky activity.

Source: The Conference Board of Canada.

Impact and Benefits for Firms

Across a broadange of indicatorshe benefits to businesses and other organizations of Ontario
collegesd applied r es'd@kermpledrssegich activities of Ontarier y p o
colleges are emerging as an increasingly important means by which they are able to fulfill

important parts of their mandaien a m e 1o yneet tlie needs of employers and the changing work
environment and to support the economic and social development of their local and diverse
communities®?d and are producing measurable improvements relaesthictionand process;

sales, markets, and customers; workforce impacts; and innovation and R&D spending by firms.
Production and Process

Nearly allcollaboratios between firms and Ontario colleges on whietawere provided
resulted in anewand/orimprovedproduct service, oprocessand in some cases, more than one

51Each firm interviewed was presented with a list of 28upossibkeof their research collaborations with Ontario colleges and
asked to indicate whether they have fobserendeddquesiion, fiant |
interviewees were invited to describe other posgaté/erautcomes not contained in the set list of 29 outcomes. In both cases,
when interviewees indicated that specific outcomes have been observed or anticipated, the interviewers asked whether the
could be quantified or otherwise approprardhedeWhile some interviewees were able to provide precise quantitative or
gualitative measures of the observed outcomes, most were able to quantify or qualify outcomes in only bi®é&l brush stroke:
not surprising given that the projects at@relyahodest in financial &emgs, government contributions for most projects tends

to be no more than $30,000 and oftéanesare often combined with other innovations and initiatives to achieve results.
52Government of OntaBintario CollegeSApplied Arts and Technology Act, 2002
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novel or improved outcomemerged(See CharR). Of the 29 applied research collaborations on
which respondents provided outcome assessments, 11 (38 per cent) led to the development of a
newgoodor service while 9 (31 per cent) are expected to lead to a new good or service in the
future That is,new products or services were observed or are anticipated in 69 per aknt of
collaborations we studied.

11 (38 per cent) of the collaboratiopsoducedobservablemproveanentsto a good or servige
and another 5 (17 per cent) are expected to produce future improvémentsnprovements
were observed or are anticipated in 55 per cent of Gasesl, new or improvegrocessesvere
observed in 9 casé€81 per cent) and anticipated in another 6 (21 per@&ehgt is, 52 per cent
of collaborations produced observed or anticipated process improvements.

I n addition to novel or improved goods, servi
Ontario coleges are leading t@ductions in the time to market new/improved products (49

per cent observed or anticipated) One i ntervi ewee noted that for
unexpected benefito that all owed thetfiimmot o

Other benefits includmore effective marketin@1 per cent observed or anticipatedproved

decision making28 per cent)andimprovedstrategic and business planni(@7 per cent)The

President of one firm that worked with an Ontario g@len a wide range of issues related to a
single product (including product testing, ma
and conversations with [the college] about project progress and outcomes improved our capacity

to planand makedexii ons about future directions. o Anot|
conversations with college faculty and research staff, during andradtasllaboration, have

given him a better understanding of risks and opportunities in the nagdésius inproved his

ability to make business decisions.

58l n some cases, a single Acollaborationodo resulted i n mc
For example, a collaborati on t h ahatasnithmoegh the¢ developmpntaia e a f |
new production process. In that case, the firm reported an observed improvemesm iobsewed new process.

Consequently, the sum of observed and/or anticipated new or improved goods, servicesgedptbedssaisreimber

of collaborations assessed.

©The Conference Board of Canada, 2010.
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Chart2

Production and Process Outcomes for Firms
n=29

Development of New Goods and Servic
Development of Improved Goods and Servic
Development of New/Improved Processt
Reduced time to market of new/improved produc
More effective marketing

Improved decisioamaking
Improved strategic and business planni
Reduced production/operating costs per ur
Improved access to financing/investmel

Reduced production time

Improved supply chain efficiencie

0% 10% 20% 30% 40% 50% 60% 70% 80%

m Outcome observed by firrr Outcome anticipated by firm

Source: The Conference Board of Canada, 2010.

Sales, Markets, and Customers

Research collaboratis with Ontario colleges hawatsoled totangible results with respect to
sales, markets, and customg&ee CharB). Nearly 80 per cent of the applied research
collaborations between firms andleges have resulted,ior are expcted to result inncreased
sales and revenudasr the firm.Representatives from one firm noted that while the total cost of
the collaboration for them was approximately #0000, thaultimateresultwasreturn of $2
million over a six month period. Another firm reportéat the small applied research project
they conducted with an Ontario college led to a sales contract worth $250,000 for ttre@fiém.
firms (17 per cent), the increases in sales and revenues is a resafeaked exportsvhile
another 9 firms (31 pecent) anticipate increased exports as the results iofajygliedresearch
collaboratiors reach market.

Moreover, large majorities of the collaborations have led to, or are expected to legutooed

market positior(79 per cent) andew customeré/6 per cent), while others have observed or
anticipatenew market$58 per cent) anomproved customer satisfacti¢h9 per cent).

©The Conference Board of Canada, 2010.
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Textbox 5
Economic and Social Impact

Algonquin College and HousAll in Haiti

Following the earthquake that devastatéthiti in 2010, Ottawdnased firm HousAll contacted the humanitarian
organization Save the Children with an offer to provide its patented line oftlenmg, transitional shelter units to
meet the humanitarian need. While interested, Save the Children mpliat it required larger shelters than thos
currentlyproduced by HousAll to serve as schools and cliffiisivas to contribute to the relief effortiousAlhad
to find a way toquickly increase the size of gbelters originallydesigned fosinglefamily use.

A HousAll representative who hadcetaught at AlgonquirCollege, and whaas familiar with the applied
research capacity dhe college contactedAlgonquinfor assistance. The schosés receptive to the idea and
immediately put HousAll inontact with asuitable department that could undertake the projeotfind a way to
increase the size of the shelters while maintaining their structural integrity.

The total cost of the project wasetween$60-70,000, which included contributions of ¢aand inkind resources
from HousAll, and funding frotimne Ontario Centres of Excellencéhe improved shelters were not only sent to
Haiti to assist in relief efforts, but alg®nerated $2 milliorin salesover a six month periotbr HousAll. Algonquin
also benefitted: Wo studentswere hired by HousAll based on their work on the project, and three new resear
projects between HousAll and Algonquin were initiated in the subsequent year.

Source: The Conference Board of Canada.

Chart3

Outcomes for Frms: Sales, Markets, Customers
n=29

Increased sales/revenue
Improved market position
New customers

Improved customer satisfactior
New markets

Increased exports

Increased profits

Repeat customers

Increased margins

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

m Outcome observed by firrr Outcome anticipated by firm

Source: The Conference Board of Canada, 2010.
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Workforce Impacts

Firms that collaborated with Ontario colleges also experienced a variety of workétatsl

benefits. (See Chad). In over a third of theassessed cases, interviewees reported that the research
collaboration was a direct contributing factor to their himng or morenew employees, while
another28 per cenanticipate hiring in the futuras a resulof the collaboration.

Of those hired 3 were college students who had worked on the applied research praject
assessmeniany firms note that one of the main advantages of thebooliéions, beyond the

results of the research itself, is the opportunity to observassetss potential employees over a
sustained period of time. When students work on projects that last more than a few weeks or months,
employers are able to see how well a potential recruit works, thinks, and fits in with the organization.

While other firns did not hire new employees as a result of the research collaborations, a few

reported that the increases in sales and revenues that arose from their applied research
collaborations with Ontario college allowed them to retain workersotierwisemayhawe

beenlaid off, especially during the recent economic downturnOne executi ve r emat
phenomenal success of t he pladdhe projdctnetbekreast ed ev
successful as it was, a number of employees may have losotheiinpstead, the firm became a

very profitable exporter of product in great demand in many parts of the world.

Textbox6
Health Innovation Mon Ami

Seneca College and Tertec Enterprises

Markhambased Tertec Enterprises saw an opportunity to developoayet for the baby boomer demographic
that increasingly willook for services and technologiesdllow them to age at home and thus delay entering
retirement or longterm carehomes Tertecused its expertise in developing software and hardware systems t
create an interactive deviegethe Mon Ami Mon Ami carprovidean individualwith physical challengeseonline
connection to a caregiveand provides a number of interactive services in lieu of a flesh and blood care worke
everything from playing musend telling stories, to sending and receiving emails, to recording personal methg

The idea to collaborate with Seneca College emerged through the Markham Synergyt Geogratre run by the
OAde FYR bw/ Q& Ly Rdza i NAWIth sypp@tar@r thelBl&alth! Tachnblagy Exgh@nge andN
Communications and Information Technology OntafiBenecaesearchers developedaluable extensions to the
device, including a pill dispenser, a microwave, and a communications platform that can be usedtbinatase
ofinjury.¢ SNIISO NBOSAGSR Iy 2NRSNI F2NJ mZpnn az2y ! YA dz
installations began in the Greater Toronto Area in 2607.

According to a Tertec executive, the company looked to Seneca for assiberaise of the ability of college
atdzRSyda (G2 aKAG GKS 3 NP dzy Readidskll getsynd studenkeselirchedddre G A
eventuallyhired by Tertec as a result of the collaboration.

Source: The Conference Board of Canada.

54Tertec Enterprisé$y Mon Ami
55Seneca Research and Innov&tionpleted Projects
56R.FisherThe College Advantgme30
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Chart4
Outcomes for Firms: Workforce Impacts
n=29

Job creation

More ideas being generated in the organizatic

Improved capacity to solve problem

Increased belief that innovation leads t
competitiveness

Improved teamwork and communication

Improved entrepreneurial ambition

Improved capacity to take calculated ris

Job rentention (reduced turnover/layoffs

0% 10% 20% 30% 40% 50% 60% 70%

B Outcome observed by firm Outcome anticipated by firm

Source: The Conference Board of Canada, 2010.

In addition to the job creation and retention benefits, many interviewees report that the research
collaborations have had significantpacts on the skills, attitudes, and behaviours of both
managers and empl oyees. Most notably, over ha
generated in the organizationo according to t
changesindal y routines and broaden the perspective
research collaborations with Ontario colleges are sparking new insights and ways of thinking

which are signs of a healthy, innovative organization.

Moreover, some firmeeport that their work with Ontario colleges has led to an improved capacity

to solve problems (45 per cent), an increased belief that innovation leads to competitiveness (38

per cent), and improved teamwork and communications (34 per tThage are soma the skills

and attitudes that make Ujne Conference Boasl Innovation Skills Profilé@ a profile of the

skills that have been found to be needed by managers and employees to contribute to an
organi zationo6s i HThatapplied researdpllaborftions beaween érms and

Ontario colleges lead to observed improvements in some of these skills, attitudes, and behaviours
is a very interesting finding. It sswagtgests th

5"The Conference Board o0d Canada, filnnovation Skills Prc
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improvetheentrepreneuriabmbitionand skills ofa  n a tleaders, thanagers, and workers. (See

Textbox 7).

Textbox7
Entrepreneurial Ambition and Innovation Performance

While many observeragree that innovation skills and entrepreneurial ambition are key ingredients of cotinpetss
and innovation successpinions differ about whether Canadians are sufficiently skilled and ambittouseet current

OKIftSyaSad a2NB20SNE GKSNBE Aa a2YS RA &l 3 NEavdiywvben
compared with lehaviour in the United States, is a consequencmwinsicdifferences in ambition and attitudes, or

the result of differen institutions, policiesand opportunity structures

The Competition Policy Review Panel concludes that Canadian competitivenksi A Y Llack di&Eificiednte |}
SYGNBLINBYSdzNA I £ Odzf GdzNB | YR ' YOAUA2YXP2KAES GKS Sy
Canada needs more aggressive and ambitious business leaders with the global mindset necessarytéotcammpén
the twenty-FT A NE G DSy (i dzNBE @€

While the Expert Panel on Business Innovatignees thaitl KSNS Aa | agARSALINBIR QA
people lack a sufficiently aggressive and entrepreneurial spirit, at least when compared with thegrpauts in the
PYAGSR {GFGSazé Al O2dzx R LINE R dzO S°Mgreoved, astthie RistiSt@brR Sy O
Competitiveness and Prosperify2 0 Sa 2 oKl G SPARSYOS Aa | @Cahatliand do& hagey
afundament f f @8 RAFFSNBYy(d 2dzif 221 2y Ylyeée |awLsSoia 2F 02
in innovation and competitiveontexts rather than intrinsic traits and attitudes of individuals, &etter explanations
for the behaviouraldifferences weseebetween Canadian and American business peS?JIe.

In short, t may not be defickA 'y / I y I RALFY Sy i NBLINBYy S dzNESsucthahekpam Weakeri
innovation performance, but instead the lack of a supportiéekground stictureof institutions, policies, and
opportunities thatsupport and facilitatennovative behaviour amon@anadiarbusiness people.

Source: The Conference Board of Canada.

Firm-LevellInnovation Benefits

Two critical innovationrelevantbenefitsoff i r ms & appl i ed research

colleges arespeciallyworth noting.Together, these benefits provide evidence that collaborations
with Ontario colleges are helping SMEs not only to become better innovators, but also helping them

to nurture an ongoing innovation orientation in their organizational culture and activities.

AdditionalR&D Spending
It appears that the collaborations have the effect of motivating some firms to increase R&D
spending increases that would not have occdriead they not collaborated with a college on a

research project. About one third of the projects led to firms increasing their spending on R&D,

while another 10 per cent indicated that they anticipate spending more in the future. One firm

noted drmdiegd inothitt o I nvest at al | beforeo the

R&D spending. Another firm
c

ndicated that
coll aborations with J[the I

[
ol ege] i n | ight

58 Compaétion Policy Review PaBempete to Wim 25.
59Expert Panel on Business Innovatiomation and Business StrgiedyO.
60|nstitute for Competitiveness and ProBegotyd the Recoveary31.
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Overall,it is encouraging to finthat Ontario colleges provigemechanism that may be able to
stimulateadditional R&D inthefirm.

Textbox 8
The Three Little Pigs Project

Fanshawe College and the University of Western Ontario

In spring 2006, shortly after Huraine Katrina struck New Orleans, students at Fanshawe College teamed up
researchers at The Insurance Research Lab for Better Homes at the University of Western Ohtaldoatad test
weather-effects ona specially designed twstory houseThe proj@© i = Rdzo 6 SR G ¢ KS ¢ KNB
improve the design and construction of dwellings that can sustain hurrit@ce winds like those experienced
annually in many parts of the world.

More than 90 Fanshawe studentarticipated indesignng and castructing the fully-functional brickhouse on a
base with special monitoring equipment irspecially designed faciligt the London International Airpoﬁl.The
project is the first of its kind to test the effects of category five hurricanes on affirigtional house in controlled
conditions, in order to learn about many aspects of building durability.

The $6.8 million dédr project, funded in part by the Canada Foundation for Innovadioth Qhtario Innovation
Trust,and a number of private donoréjs informing ways of constructing houses are that are more resistant t(
climactic effects and energy efficierend offers an example of how colleges and universities can collaborate ¢
mutually beneficial applied research projects.

Source The ConferencBoard of Canada.

Networks and Opportunities

Firms also reported that presentations about the results of their work with the colleges at forums
and conferences often organized by the colleges, have given them opportunities to expand their
business netwosk In some cases, this has led to new business opportunities that firms did not
expect before the collaboration was initiated.

Ot her firms have become formally involved in
provide them with a wide range ofgrtunities to network with others, to keep abreast of
developments and opportunities in their sectors and fields, and to nurture their relationships with
the colleges which have a variety of mutual benefits.

Repeat Collaboratios

Though not a benefés such, it is worth noting that many of the firms and organizations that

worked with Ontario colleges have either collaborated on other projects or plan to do so in the

near futurelnterviews with firms and other organizations who had worked with @ntatleges

on applied research projects found that in 27 of 29 cases, firms and organizations say that they
are idlikely to work with this or another Ont a
interviewees reported thttey arealreadycollaboating with an Ontario college on one or more
newresearch projects.

6lFanshawe Coll ege, i ea MatkkeawdBedner UWP uRast mer
2Uni versity of Western Ontario, fiThe I nsurance Researct
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A key reasorior repeat collaborations cited by a number of firms is simply the excellent
performance of the college in the previyous pr
positive things happened during our <coll abora
Enhancing Technical, Employability, and Innovation Skills and Attitudes

Ontario coll eges 0 Imapembarietydbemetissoetlaosestudentssvdd i vi t i es
paricipate in the projects and, consequerdiypear tgrovide a useful wayfor the collegesa

fulfil another part of their mandaien a m etb offer & comprehensive program of caregented,
postsecondary education and training to assist individualisétinfy and keeping employmerft

Indeed, in addition to imprawg innovation performance of firms in the short term, the applied
research activities at Ontariobds coll eges al
innovationready, future worforce that should enhance innovation perfancen the longterm

(7]

Educationaland Training Benefits

We asked professors and directors of research at Ontario colleges about the educational and
training impacts for students of participation in applieskarch projects with businesses and
other organization$' While unable tgpreciséy measure and quantiffie impact of applied

research participation on educational and training outcomes, nearly all college representatives
report that they have observedarovements and believe that applied research participation has
improved the learning experience for students.

Industry exposure and the experience of working on real problems in real workplaces gained
through student sod p a rptojects,conaibuteotmtheir mainiagpapd i ed r e
employability in ways that canét be replicat
representative not e thimictheagalpbrid amplied reseaisihecehl d o e s
world. Applied research is ¢hbest way for students to put their existing skills to use, and the
best way for them to refine and develop new s

> @

I n particular, college interviewees techmipabrt t h
andemployability skills including communication and problesolving skills, adaptability, and

ability to work with others? A few college representatives also reported that they are seeing

greater selconfidence among students who participate in applied research projects with

businesse and other organizations.

63Government of OntaBintario Colleges of Applied Arts and Technology. Act, 2002

64]deally, a study of the impact of applied research panicpatiams would involve a systematic examination of a large
number of students who had, and others who had not, participated in applied research, over a sust@iired period of time.
scope and timeframe of the current project did not allow ustcltarstudy. However, in completing the work, we have
devel oped a research approach to assessing the educati
General Innovation Skills Aptitude Test (GISAT) and other tools, and ieohbfgeatoraak in the future.

5l ntervieweesd observations about the i mprovements in ¢
Board call s dteemgititabskila beeded in tye wSrkplade,lwhethelf-emmisysd or working for others.
Employability Skills include communication, problem solving, positive attitudes and behaviours, adapthbiiity, working with ¢
science, technology and mathematics skills, and Bibers. ad. Kitagawdnderstading Employability Skills

©The Conference Board of Canada, 2010.
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Additionally, interviewees indicate that participation in applied research projects with businesses

or other organizations | i kenfreprenewia ambitioraod i mpr ov
innovation skillsy i.e., the skil§, attitudes, and behaviours of individuals that contribute to

organi zationsd® innovation performance. Accord
involved in the projects see the entrepreneurial aspects; they see theldighto s go on. 0 An
remarkel t hat HdAapplied resesarl oh nigs stkh d [ast ttirmd the np
Sshows students fAwhat i nnovation is really all/l

a! LILJX A SR NBmidittheXel warle, Spligdréseardbthe real world. Applied research is
the best way for students to put their existing skills to use, and the best way for them to refine ang
RSOPSt2L) ySg alAftfaoe

SourceCollege Interviewes

Finally, nearly all college interviewees report tfatulty involvement in applied research
projects has varety of indirectbenefitsall collegestudentsyhether they participate in applied
research projects or ndtaculty who design and manage applied research collaborations with
industry gain new knowledge and skills, andintain awareness new developmes in the

fields in which they teach. This helps to ensure that caffsgngs andmnaterialsprovide upto-
date and industryelevant education and training for students.

Recruitment and Employment

Collaborations that involve student researclpeoside firms opportunities to rigorously assess

the skills and attitudes of potential recruits, while students have parallel opportunities to consider
whether the firm with which they are collaborating might be a place they would want to work. In
both cass, the relationships that develop over the weeks or months of the research projects
reveal much more relevant information to both parties than conventional recruitment processes
and job interviews tend to reveal.

Assessments of 29 applied research collations between firms and Ontario colleges revealed
that 13 students were hired after working on the project, while other firms anticipate hiring
students in the future as a consequence of their performance during the collakBvaton.

those cases wvee students are not hired by the collaborating firm there are important benefits
related to studende€mployability.

The handson experience that students gain can be addedita¢isemes anthany students have
receivedreference letterom the busiesses with whom they and their colleges have collaborated.
Additionally, students arexpose to contacts in thérm andsector which can be called upon for
advice and/or future employment opportunities. In short, students gain experience, contacts, and
references that they would not otherwise have acquired throwgiisis learning alone.

©The Conference Board of Canada, 2010.
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Future Research

While early indications are that the educational and employment benefits for students of
participation in applied research gresitive, alack ofdatacollecion and analysisn many of
theseoutcomesnakes it difficult to draw strong conclusiorMoreover, the absence wieasured
resultsmakes it difficult to offeipreciserecommendations abohbw toarrangeand manage
researclcollaborations to r@ximize benefits for students.

I n I'ight of the centrality of education and t
possibility that applied research can make a significant contribution to fulfilling that part of the
mandate, future researtiat aims to collect and analyze data on stutbarm outcomes,

especially employability and innovation skills, attitudes, and behaviours, is highly recommended.

Enhancing the Impact

Ont ari o col | e g eokaboratopspnithi besthess, eogpeofit orgahizations, and

some government agencies are producing excellent outcdi@ieshe scale on which applied

research is being conducted is a mere fraction of what is necessary to stimulate and accelerate
innovation performance amongOntal® s busi nesses, especially SME
colleges have worked with hundreds of businesses, theneary 400000 SMEs in Ontario

that constitute the potential client pool. While it would be impossible for Ontario colleges to help

all of them, expanding their assistanceartorefirms would helpbring Ontario more in line with

Quebec and the 8. levels ofesearch and innovation intensity.

I n short, Ontario collegesd applied research
innovation in the provice Government and college attention te threeFoundations of

Applied Researchuscesd asdescribed in the following chaptérsvould certainly help to

enhance the college contribution.

©The Conference Board of Canada, 2010.
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Chapter 5

Foundations of Applied Research Success I: Funding

As a group, Ontario colleges are beginning to deliver clear benefits from their applied research
activities But not all schools have reached the same level of expertise and sophistication for

carrying out successful projectdoreover those colleges that have reached greater maturity in

applied research capacity and outcostédsfacebarriers to their full development. In order for
Ontario collegesd6d applied research activities
the economy, clear understandings of the challenges faced by colleges and their collaborators are
required, as are effective strategies to address those challenges.

In the next three chapters, we offer an account of fhoe@dations of Applied Research

Succesd namely, funding; physical and human capital; and effective collaborations. To carry
out effective applied research projects that produce the kinds of benefits described in this report,
colleges require sufficient funding, access to facilities ayuipenentresearch faculty and

students with expertise and time to participate, and effective strategies for identifying business
partners and managing relationships. As the research reveals, however, colleges face many
challenges in securing these predtods. Moreover, the analysis shows that actions by the
colleges and government to overcome the challenges are necessary if the college potential to
stimulate innovation and productivity improvements is to be realized and maximized.

Stages of Applied Research at Ontario Colleges

At the outset, it is useful to recognize that Ontario colleges are at different stages of developing
their applied research capacity and activiRgcognizing this fadtelps in understanding whether
the challenges each faces ammecessary and malleable barriers, or simply the challenges one
would normally expect to face at a certain stage of learning and development. Moreover,
recognizing the differences in developmental progress allows foralfteng of more strategic

and pecisely targeted recommendatidhat can provide a foundation for more effective policy
and action on the part of governments and colleges.

Using the continuum of stages of applied research at colleges develolledtgr® and refined

by the ACCC®’ alongwith information about Ontario colleges collected through a data request,
inndepth interviews with Vice Presidents and Di
websites, whhave deter mined where the coll eges woul d
Moreover, given some important developmental differences between colleges within some of
Madder 6s Wweufusthgesdi stitongddi ashdbiélt aceed fpleas é:
three higher stages to create 7 posgbigses. (See Textb@

66 Maddernnovation at Canadian Colleges and Institutes
67 ACCCPartnerships for Productivity
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Textbox9
Typology of Stages of Applied Research at Colleges

Colleges with no Formal Innovation Policies & Structures

Characteristics and Activities:

e Undecided institutional commitment to applied research (AR) and no related policies, structures, humari
resources Hocated or dedicated to AR, and no active support by senior administration.

e Focused on projedbased delivery and/or student placements with employers; developed and implement
Fda aaARS 2F RSal1é¢ I OGAGAGASEA T aiNdculyoOstaff. G & = 2 NJ |

Novice Innovation College

Characteristics and Activities:

e Recent launch of AR activities with support from senior administration, though institutional acceptance i
widespread and some cultural conflict may be experienced.

e Direcor of Research appointed and reports to senior VP.

e Initial policies often developed for compliance with funding requirements, including ad hoc and incomplg
fiscal and HR systems and policies

e AR activities are done by faculty with some release time optaary staff allocations and initially more fund
are available for capital equipment but less operating capital.

e Often a transitional and unstable stage of 3 to 7 years. Time spent in this stage can be reduced by hirin
experienced Director of Researchddor with intensive professional development for A8&lated staff.

o Potentially all activities as in the first state.

e Formal AR activities are usually proppetsed in collaboration with industry partners, with combination of
industry support (cash or ikind), and are limited in number, scope and framed as pilot projects.

Established Innovation Colleges

Characteristics and Activities:

e Comprehensive policies in place related for AR, including fiscal management, human resources and rej
and facilitiesand equipment are established but may require renewal.

e AR human resource policies support more-fuie positions and result in less tuover of AR personnel.

e Increased access to operational funding than can be managed by the existing AR administration.

e Academic and service divisions support AR activities as part of the college mandate and mission.

o Potentially all activities of the first and second states.

e AR teams led by faculty conduct multiple projects that interrelate and faculty and staff may belsdcand
fully funded to conduct AR activities on a continuing basis.

e AR activities may support both local and regional needs and may be integrated with business support s

e Funding and AR activities involve multiple public/private sector partnesship

e As colleges progress through this stage there is greater focus on longetyeauitprojects that provide
sustainability for AR activities and greater stability in human resources.

Integrated Innovation Colleges

Characteristics and Activities:

e These ctleges, often relatively large, have integrated AR and business support systems that provide bu
development support integrated with AR activities that may be regional, national, or international in scoj|

e Potentially all activities as in the firseond, and third states.

e These colleges house business incubators, accelerators, or business parks supported by and providing
to the college, with many opportunities for companies on campus to access research resources and sel

Sources: ACGCRartnerships for Productivit010; Madder|nnovation at Canadian Colleges and Instity&05.
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For those 19 colleges for whom sufficient information was available to make a reasonable
assessment, the following distribution emerged:

e 10 colleges exhibthe characteristics ofely tomiddle phaséNovicelnnovation
Colleges;

¢ 5 exhibit the characteristics of late phak®/icelnnovation Colleges
¢ 3 exhibit the characteristics of early to mid ph&se&blished Innovation Collegesnd

¢ 1 exhibits the chaicteristics of a late pha&sstablished Innovation College

Many of the remaining colleges |ikely fall/l i n
policies and structureso category, but in the
collegesit is impossible to make proper assessmé&hts.

The point of classifying the colleges is not to motivate comparisons and concerns about ranking,

but instead to provide a lens through which the performance of colleges can be better understood.
Indeed, awaref the different levels of development, we can make better sense of the determinants

of funding application attempts and success rates, as well as the determinants of success in applied
research collaborations and outcomes. Moreover, the classificatidrelato ensure that college

and government deliberation and planning abou
applied research contributions is guided by a clear sense of where the colleges are, what the next
steps might be, and what is ne@@gand sufficiento help them get to those next stages.

Funding

Historically, the amount of funding available to Ontario and other Canadian colleges to conduct
applied research has been | ow. Rel at iversitiess o t h
the resources available to colleges is almost impercepiiliiereas the main source of funding for
universitybased research derives from the expected allocation of approximately 40 per cent of

uni versity pr of es s oormseardh,he operatingograrad fdr @ntapgoacolleges t i
include no explicit allocations for collegenployeedo pursue researchihus, resources to support
Ontario collegesdéd applied research activities
have had to be identified and secured from sources other than operating grants.

Indeedwhi | e the Ontario collegesd mandate all ows
to achieve their core objectives, transfers from the Ministry of Trainindge@&s, and Universities

(MTCU) do not include distinct envelopes for applied research. While colleges may allocate some

of the transfer to support applied research, they are not entitled to additional resources and must
continue to meet their mandated alipges with the resources they receive. Consequently, much of
the funding for collegesd applied research co
departments concerned with research and innovation, including the fedeoalricils.

68Colleges are not named in the distrfoutismot to generatmecessary conflicts and anxieties about relative positions.
The intent is not to rank, but simply to understand how Ontario colleges, as a group, are distributed across the continuum t
provide a clear foundation for recommending next steps.
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While fundingf or applied research at Ontariods 24 co
indicated that such modesty may be appropriate at the present time gicarrémécapacity of
Ontariobs colleges to absor b alndéedaftifrecentyi vel y

most colleges have not needed, nor expressed a strong desire to acquire, funds for applied
research. It is only in the last five to ten years that colleges have really intensified their applied
research activities and started to insedemands for more funding.

At the same time, many colleges are rapidly improving their capacity to absorb and use funds
effectively and will likely be ready to apply for, receive, and effectively use more funding than is
currently available. Moreovea, number of interviewees noted that funding for infrastructure and
capacitybuilding in particular has been especially thin, even as prbpsed funding may appear

to be adequate.

Further still, many of t hose twdnappfomiatvelotfhat On
funding at this stage in the applied research development, nevertheless express concerns about

the stability and longerm predictability of funding streams for college applied research. In a

context of unstable and unpredicebl st r eams, they hol d,termol | egesa
investments and rational plans for future applied research activities is hampered.

As the following account and analysis of the funding environment for applied research at Ontario
college®reveas, it is as important to discuss the differkimtdsof funding and theipredictability,

as it is to discuss the aggregateouns of funding available. Moreover, even as existing and new
sources of funding for college applied research may constitutepaopaiatepool of available

resources, the actual accessibility of those resources to colleges depends on the nature of eligibility
requirements, the composition akitbwledgeof review committees, and the sorts of performance
measures on which collegesdatheir collaborators are expected to refg@r a more detailed

analysis seepage52: Guidelines and Restrictions on Appropriate Use of Funds

Ultimately, whatwe find is a funding environment that increasingly reflects a recognition that
Ontariorc ol | eges6 applied research activities stirm
business, especially SMEs, while contributing to the development of a future labour force with

the right mix of technical, employability, and innovation skills and aothiindeed, if recent

funding announcements are any indication, many in government see the college applied research
potential and are searching for ways to further support this vital and underutilized, element of
Ontariobs and Can atbasystemr esearch and i nnova

Federal Sources of Funding
National Sciences and Engineering Research Council (NSERC)

The National Sciences and Engineering Research Council (NSER&jarded as one of the most
important and reliable sources of federal funding for agpksearch conducted at Ontario, and

ot her provinceso6, coll eges. Not onlycosndNSERE
College and Community Innovation (CCI) Progkama key applied research funding progtaii

has also demonstrated a conm@nt to actively consulting with colleges in the design of programs

that are aligned with the nature of applied research, the college context, and the needs of SMEs.
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College and Community Innovation (CCI) Program

Colleges have enjoyed a great deal otssgs through the CCI programmich began in 2004 as
apilot collaboration of thert-council granting agenciésincluding NSERC, the Social Sciences
and Humanities Research Council of Canada (SSHRC), and the Canadian Institutes of Health
Research (CIHR) albeit administeredind largely designelsly NSERC. Prior to the launch of
that$3 million pilot, NSERC consulted with colleges from across Camadausedheirinputto

help shape various aspects of the program, including eligibility requirements. Ositheflihe
pil ot pr oj ect 6ahansful ofapEiedsesearahpmgrams, d@gpme a

permanent program amdcentlyhad its budget doubled $30 million for 20162011.

CCl seeks to develop college capacity to undertake applied reseagchanpsarhich support
innovation, commercialization, and technology transfer activities among local and regional
businesses. It does not fund individual projects. CCIl gran@aveaeded on a competitive basis to
colleges that demonstrate alility to contribute tolocal and regional economic development
through collaborations with industrgspecially SMES® Collegessubmitting applicationare
expected to have industry partnarplace who are committed to the partnerships as evidenced
by commitments of cgh or irkind contributionsMoreover, colleges and business are required
to report on their activities and show evidence of economic impact to retain funding in future
years.

Notably, the24 performance measures for the CCI program are-alighhed withthe nature of
applied research and the college contiexaddition to asking grantees to report on the total
dollars and irkind contributions invested by SMEs in R&D projects at the college, the CCI
programrequires colleges to report on, for example, tamber of:

e products, technologies, processes, prototypes developed or improved per year;

e principal investigators experienced in working with industry clients on successful
innovation projects;

e college professors and staff trained on equipment fund€&hyrojects;
e college students participating in applied researchdevelopment projects;

e students employed by partner organizations or in local industries after graduation who
participated in CCI funded projects; and

e existing collegecoursarevisedto include results of CCI funded projects and new
courses based on results of CCl funded prajects

These contrast with the more universigntric performance measures of many otherduncil
funding programs which include, among other indicators, the aunflpeer reviewed

publications produced and number of graduate students engaged in funded desepoctant
measures for many programs, to be sure, but not appropriate for funding programs intended to
stimulate innovation and commercialization amon@ldwsinesses, especially SMEs.

89NSERQOCollege and Community Innovation Pdogram.
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Textbox10
A Model for GovernmeniCollege Understanding:

b{o9w/ Qa [/ 2fftS3IS YR /2YYdzyAile& LYYy,
In 2002, senior management from NSERC consulted with 19 community colleges across the country to lear,
the nature and scope of college applied reseaftiihey discovered that colleges were contributing, in a variety
ways, to local industry needs, and that thewvasan opportunity to further harness college applied research
potential. The Collegeand Communit Innovation pilot progransoon emergedvith an initial budget of $3 million
to seize that opportunity

On the basis dhe consultations with colleges, NSERC decided that application evaluation criteria needed to
away from purely performancbasedmeasured & G KA a SFNXe& &adl3S 2F 02ttt S
Instead, evaluation criteria werdesigned taassessnstitutional policies and practiceand the prgramaimed to
enhane capacity where there already existed basic institutional ootment and local need for colleggoplied
research services.

At the time, theCClprogramrepresened a significantdeparture fromconventional universitcentricfunding
prograns. Instead of focusing omeasuresuch asiumber of peesreviewed publicatins,and graduate student
engagementCCl evaluation criteritncused orthe potential of collegeto contribute to local or regional
innovation needsto facilitate the transfer of technology or skiliend to contribute to the training of students,
through collaborations with local businessés.

Byvirtue of its adoption of metrics sensitive to the nature of applied research and the college context, and b
it developed these in consultation with the colleges themselvesQ6®rogram provides a gml model for the
design of other programs that aim to support the contribution of college applied research to innovation and
productivity performance and the training of a future innovatimady workforce. To be surepnhevery funding
program can be ase&lcoming to college applied research as CCl, owing to basic differences in program obje
and mandates. Howevet, / L Q& O2 y & dzf {progranglgsigrgN@altiiStuaique afrBngements may b
necessary t@nsure that college® O 2 y (i NA @\wdtion i€ apprapratel stipported.

Source: The Conference Board of Canada, 2010.

Idea to Innovation (121) Program

NSERCO6s | 21 program provides funding for coll
development and transfer of promising techn@sgFunding is meant to bring ideas to more

advanced stages of commercial readiness through applied research activities such as prototyping,
benchmarking, and testing of applicabilfty.

Analysisofl2las a source of f undi digeseérahiactividiestpraducema c ol |
mixed conclusion: While the program appears vaéfined withc o | | e g e sibapgliedr engt hs
collaborative, research, and those colleges that have received 121 funding have produced benefits
for business collaborators afatulty researchers, it presents two significant challenges for

potential college applicants:

1. Designed primarily to achieve business and industry objedtivesimely fashionthe program
may have the effect of informally excluding students from padiang in the projects. 2 1 6 s

7ONSERCC(ollege an@ommunity Innovation Pilot Progratarrivideviewp. 1.
1See: I$ E R Cqllegéiand Community Innovation Poogram.
?For objectives and details of the Il dead to I nnovation F
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requirements state that eligible projects are time limited and may not be appropriate for graduate
students (saying nothing of college studerdsy @rticipating personnel aexpected tde

chosen on the basis of their ayito deliver on objective&’ Consequentlya centralpart of

Ontarioc o | | e g e D d.e., edacatbraandetrainidgwould not obviously be advanced

through 12Hunded projectgthough there may be-direct benefits for students if participating
faculty revise curricula to include what was learned during the project.

2. The program does not provide money for to release college faculty from teaching while
engagedinl2f unded pr o] e c trecagnizésthat calegdlfaddlfy Ravefheavy
teachingloads, t he agency maintain that fAas many co
their mandate from the province where they are located, it is therefore not appropriate that
NSERC cover any par fThieis prableneaticfforn @ntafiotcollegdep | ar i e s
whom applied research is recognized by MTCU asanf achieving the objectives of
their vocational education and training mandate, but who do not have a funding stream
explicitly dedicated to releasing faculty from teaching to do research.

For Ontario colleges, 121 may be an important source of applied research funding, but is accessible
only to the extent that a college has a strategy and other resources to release faculty from teaching
to actually complete the wodnd, in the endnayprovideno direct benefits to college students.

Social Sciences and Humanities Research Council (SSHRC)

SSHRC provides grants and scholarships for social science and humanities rédianati

numerous Canadian colleges have sought, and successfully ac§&HHRC eligildity, the

amount of SSHRC funding that has gone to colleges has been small. Since 1999, less than 0.5% of
standard SSHRC research grants have gone to colleges, as opposed to universities or other research
institutions’® This is partly becaustae number of colleges that apply for SSHRC funding is low.

This situation may reflect the fact that colleges are still predominantly technically focused
institutions, and that most collaborations between colleges and businesses are ones that utilize
college technical capacities better supported through NSERC or other funding and grant
agencieslt also appears to be the case that many colleges do not apply for SSHRC funding due
to perceptions that universitentric review and performance measuresi&snumber of peer
reviewed publications) woulexclude colleges from competition, and beliefs that grant review
committees may lack understanding of, or have biases against, college applicants.

Nevertheless, many colleges have sostéénceand humaitiesdepartmentsvhich are interested

in pursuingapplied research to investigate and offer practical solutions to organizational or social
challengesln that case, ongoing conversations between SSHRC and the colleges should aim to
resolve disagreemenabout funding objectives, eligibility, and perceptions about fairness.

BNSERC. fABaskRt Proposplesofor |

7ANSERC fil dea t o | nifFagwatuiearnt | Br AAgrka&rd @QluzlIs)t i ons. 0

75 ACCCPartnerships for Productivity and Advanceuil8kNIste that this figure excludes grants fronotheeilriCCl
program administered by NSERC.
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Canada Foundation for Innovation CFl)

CFl was founded in 1997 with a mandate to support waldds research through the creation
and improvement of research infrastructure at Gemauniversities, colleges, and research
hospitals Colleges have been eligible to compete for funding with these other instit.Biocs.

its founding, CFI has supported over 6000 projects, committing about $5 billion in research
infrastructure spendingolleges have had limited access to infrastructure funding through CFI
Of the $5 billionawarded to dateolleges have received about $50 mill{6n.

CFI6 prograns aredesigned to enhancesearch capaciiy institutions that demonstrate
research exalence or potential for excellenc¢as evidenced imstitutional missios, research
expertise and research traglecord To win CFI funding, applicants must convince reviewers
that infrastructure will facilita innovative and transformative applicat®andhatsound plans
to maintain and make available to other users, the facilities and equipment funded.

College Research Development Fi{g601-2002)

CFl once had a collegenly funding envelop& the College Research Development F&nd
whichinvested$15.6 million into college research infrastruct(if&@he program was shelived,

with only two competitions offereddm 20012002. Various explanations exist for why the

program disappeare§omesuggest that colleges did not have sufficient capaciyake use of
CFIl-funded infrastructure at that tinse the program may have been viewed as premature

Others noted thatolleges had difficultyneeting CFI matchingund requirementa/hich may

have contributed to a view that the program could not meebjestoves. A third explanation

offered is that CFI may have terminated the program on the advice of colleges themselves, many
of whom allegedly preferred mompete fogreater amounts déinding in open enveloperther

than be limited to the small amdsravailable in a collegespecific program

Whatever the reasons, the cancellation of the College Research Development Fund limited college
access to CFl funding. Since then, colleges have not had a great deal of success in CFI
competitions. For examplé the last funding competitionp college (out of 13 applicants) won
funding asalead applicar@ although three colleges won funding as junior partners with the
University of Toronto.

A New CFI College Program

Recognizing the increasing potentiatfo col | eges t o make significant
research and innovation syste@k| recently announced thatnew collegeonly funding initiative

has been created and that fundbognpetitionswill begin in December 201While details about

the pogram are not available at the time of writing, it appears that program requirements are being
designed in ways that are aligned with the nature of applied research and the college context.

Indeed, in addition to consulting with colleges directly aboagmm design, staff at CFl have
consulting with staff at -HNBEHKRCCI @mdgramwt t he | att

761bid 17
"Canada FoundatQGolege Résearch DenetopmeabEund n A
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National Research Council Industrial Research Assistance Program (IRAP)

The National RiRASP dedps SMES deeelopmandraimérgalize promising

technologies by directly supporting the costs of technical and business assistance. It also supports
agenciesnd organizations su@s theOttawa Centre for Research and Innovatardthe

Innovation Synergy Centre in Markham, winideliver a range of services to businesses to address
their innovation need3hroughl R A RRéssarch and Technology Development Activities
envelopebusinesses are eligible to receive funding to support the afgsts-commercialization
activitieswhichin many cases are subcontracted to colleges as applied research activities.

IRAP is notable for the emphasis it places on providing advice and putting businesses in touch
with the technical and other expertise they may require through the effort24® ilsdustrial
Technology Advisors (ITA$) someof whom ardocated on college campusé€BEAs have in
depthknowledgeof specificindustries and the characteristics of the communities in which their
clients operateheywork to establish longerm relatimships with clientsand they serve as
impartial brokers of information to help businesgeswy and prospef In addition to the

industry experience held by md$is, approximatelyl0 per centhave also beeemployedby a
university or collegeat some pait during their careemnd thus understand both sides of
businessacademic partnership$

Regional Economic Development Agencies

Regionaleconomic development agenclesse supported college applied research in their
respective regionsgn Ontario, cdleges have been supported by two agencies in particular: The
Federal Economic Development Agency for Southern OnfgedDev OntariopndFederal
Economic Development Initiative for Northern Ontafi@dNor).

FedDev Ontario has recognized the oppatyuthat exists for colleges to address the gap
between research and commercialization and has developed a pilot idtigtes&pplied

Research and CommercializatiGhRC)Initiatived that will provide up to $15 million in

funding to support collaboratiometween SMEs and pesécondary institutions. The program,
announcedn April 2010, aims to foster economic outputs such as commercialization and
productivity improvement. It offers a maximum of $50,000 per project (and a total of $750,000
per institutior), provided gartnering SMEhas been identified, and can be usesijgport

eligible applied research activitigacluding fiproduct and process applied reseaestgineering
design;technology developmenproduct testinggertification;proof of conceptpiloting and
demonstration; angroblem solvingy®

While not exclusively a colleg®cused program, th&RClnitiative is clearly aligned with the
kinds of applied research activities that Ontario colleges conddcteover, the initiative does
not gve priority to institutions that have pritnack record or preexisting relationships with
businesseso may provide a promising way for colleges just beginning their applied research
activities to secure funding.

78National Research Council Camadiastrial Technology Advisors: The human face of innovation.
791bid.
80For more, sdeedDev Ontari@cdnomic Action Plan Creates JohgjhtBusiness Innovation Partn@rship.
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FedNor is a regional developmentargi zat i on t hat fAworks with a v
facilitator and catalyst, to help create an environment in which communities can thrive,
businesses can gr oW Calleges impnerthgrr Gntario Aave had socsegse r . 0
accessing ap@d research funding througledNor given its emphasis on partnerships to

stimulate regional economic developmesinice 2001, FedNor has provided about $13 million

in fundingfor more thar70 projectsconducted witmorthern Ontario collegés.

Industry Canada

In addition to the many permanent funding agencies it héusetuding most of those
described above Industry Canada occasionally administers special programs from which
colleges have received support taectly or indirectly assistwith appliedresearch. For
example, apart ofC a n a #80@9ksonomic Action Plan, Industry Canaci@atedhe

Knowledge Infrastructure Progr&ra onetime stimulus of $2 billion to enhance physical
infrastructure at Canadian universities and coll&3&sOntario, theprogram has supported 56
infrastructure projects in colleges and universiti#hile infrastructure projects are not
undertaken with a specific view to enhancing applied research capaeitpnistruction ohew
research labs and centresi¢h aghe Ceitre for the Health Sciences at George Brown College)
has the effect of enhancing the applied research capacity of Ontario colleges.

Provincial Sources of Funding
Ontario Innovation Trust (OIT)and the Ontario Research Fund (ORF)

The OIT was createthi1l999 to enhance the research infrastructure in Ontario research
institutions, including colleges. OIT funded over $844 million in support of 1,253 projects at 44
Ontario research institutiodsincluding many collegeés beforecompleting its mandat¥.

The ORF was createrh 2005by the Ministry of Research and Innovatitwncontinue the

mandate of OIT to support the creation and improvement of research infrastrirchasdicular,

the objective of the ORF is Bupport the creation of new products anwises through two

funding programsthe Research Excellence Programhich funds the direct and indirect
operational costs of research; andResearch Infrastructure Progrgmhich funds the capital
costs of research infrastructu#hile both programsffer possible means of supp&st Ontario
collegestheyhave beeffocusednor e on supporting basic or dAdis
onappliedresearch t may be worthwhile for the ORF to
applied research moseibstantially, especially to complement the new federal program

established by CFI to fund infrastructure at colleges.

81l ndust rhedNG@ nada, 0

82FisherThe College Advantgneb8

83For more informatsg®l n d u s t r knowledge Ifdaatructufe Progtam
84Ontario Innovation TrST. @reario Innovation Toust.
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Ontario Research Fur@ResearclExcellence PrograflORFRE)

According to its program description, OFRE supportgitransformativeijnternationally

significant research of strategic value to the provdielinimum funding is generally $1

million, in support of operating costs such as salaries, administration, equipment and facilities
while maximum support the program offers is $8limil, with flexibility for exceptional
circumstance ORFRE provides 1/3 of the funding, with another 1¢pected t@ome from

the private sector, and the remaining 1/3 from the institution. Colleges have found it difficult to
meet the 1/3 requirement.

Evaluation criteridor applications focus include the quality of {m®posed researchroad
commercialization potentiaglhestrategic value oher e sear ch t o Ont ari o0s e
health, andhe environmentppportunities for thelevelopment bresearch talent; and

institutional managerial and administrative capacity to carry out the préjéde some of these

criteria play to Ontario college applied research stredgtieanely, commercialization and value

of the research to economic grodéthsa whole the reviewtend toemphasize institutional

reputationand academic credentialsresearcherdin interviewee with the Ministry of

Research and Innovation noted that the prograstesgyned with a view to suppiorg Nobel-

prizeready researclCorsequently, it may be challenging for colleges to receive much funding

from the program.

Ontario Research Fur@Researchnfrastructure ORFRI) Program

ORFRI equips Ontario research institutions with the physical infrastructure needed to carry out
cutting-edge research and development. ERRFunds 40per cenf the capital costs of

research infrastructure through two funding optéotise Large Infrastructure Program (LIP) and

the Small Infrastructure Program (S®Pyith the remaining 6@er cenof funding to be

acquired through CFI, private partneasdbr the institution itself. Colleges anet eligibleto

apply to the SI P, which requires that an inst
Fund.

Colleges are eligible to apply for the LIPhiwh supports the capital costs of large infrastructure
projects, including the creation or upgrading of facilities and research labs. LIP funding and
evaluation criteriaret i ed c | os el y-EdgeNew@WitiativesFurid.eApplicantsgo
ORFRI musthave already made an application to CFI, though BR&oes not necessarily
automatically match CFl awards.

Colleges have been successful aspplicants with universitisut have notio date, been
successful as lead applicants to the LIP. In theflegling competition, five collegesibmitted
applicationsbut none were fundedn light of need to acquire matching funds, possibly from
CFI, and the difficulty for colleges in doing so to dategemains to be seen whether the new CFI
program for cokkges willimprove the chances fapllege applicant® win funding in future
ORFRI funding competitions.

85Minstry of Research and Innoyabaiario Research FuR@&search Excellence Round 5: Program Gverview.
86|bid.
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Ontario Centres of Excellence (OCE)

OCE supports industiselevant research and development with a view to fostering
commercialization and otheusiness impact®Vhile not all OCE programs are designed with
colleges in mindDntario colleges have beqnite successful in receiving funding fradCE
programs related tpre-commercialization activitieand those that suppartllaboratiors with
Ontaio businesses. OCE offers a suite of funding optfonsvhich colleges areligible and
from some ofwhich they have benefitethcludingthe Collaborative ResearcRrogram the
Proof g7f Concept Prograninteract(which colleges have used extensive@®nnectionsand
others:

OCE hasan especiallgupportive application process, in which colléged otherapplicants

work closely with OCE business development staff before applications aferseview. This

guidance ensures thapplications aref the highest quality before officially submitted and that

only the most competitivapplicationswill reach the stage of revieMot only does this help to

reduce wasted effa@tbecausg@roposals without sufficient potentien beabandone@arlyd

but italso serves to improvethegramtr i t er s6 under standing of what
application which may help them produce succe
competitions. Ultimately, as omepresentative from OCEEemarkedOCE® s g ofuaddthe st

best projects with the greatest potential for goottomes, nosimply to rewardhe best grant

writers. Applicant mentoring is regarded as a key strategy to achieve that goal.

Colleges Ontario Network for Industry Innovation (CONII)

Initially established in 2006 with ten Ontarieember colleges and a budget of $3.5 million,
CONII has since expanded to include 20 member colleges with a furylear $10.2 million
funding commitment from the Ontario Ministry of Research and Innovation. Thdateof the
organization is teupportand facilitate applied research collaborations with prigatetor
partners in need of technicsistancand problensolvingcapacity?®

CONII membeiinstitutions receiveresources to conduptovide technical asstance andpplied
researclservices tdntario firms, as well as support for capacity building (including assistance
in funding research offices and administrative officesjtariofirms that work with CONII
colleges are required to make financial/andh-kind contributions to project®esearch,

technical assistance, and business services supported by CONII often involve work at the pre
commercialization and testing stages of innovation, as welkeamn#nketing stages, and include
activities such s

e Proof of principle projects and testing

e Product, process and prototype development
e Industrial design

e Marketing and communications strategies

87For the full suite of OCE progsamisttp://www.oastario.org/Pages/Home.aspx.
88 For moreseeColleges Ontario Network for wdlustrvatiofiProject Fundiag.
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« Business planning, market research and other commercialization séfvices

CONII provides colleges and busisses with a readily available source of funds for research and
technical assistance, though the amounts for individual projenta@iest ¢ften about $10,000

per project with some as large$20,000 per project). Yet, it is noteworthy that the prognash

been renewed and expanded and is accompanied by efforts of the colleges to mentor and learn
from each other about how best to assist companies to perform inneaattbproductivity
enhancing researcAdditionally, with its central portal for busingss, CONII helps to ensure

that businessesre directdto thecolleges most suited to meeting their needs and thereby
improves the likelihood the network as a whole uses resources efficiently and effectively.

At the same time, with a relatively small mdtfunds for an expanded membership, there are
limtstowhat CONIIl can achieve in terms of support
Records from the first 3 vy dundredsalbusineSehd | 6s ope
have sought assistance hdasl to be turned away because the colleges lacked the resources to

assist themThus, while CONII constitutes an important source of funding and mentoring for

Ontario colleges, and an emerging source of expertise and funding for Ontario SMEs, with its

cumrent resources it can make only a srsakle contribution to the research and technical needs

of Ontario SMEs, and thus produce asmsat al e i mpact on the province
productivity performance.

Other Sources of Funding

Institutional Sairces/Allocations

In addition to the funding that they may receive from provincial and federal ministries and
agencies, many Ontario colleges have also allocated some of their operating funds to applied
research activities and the administrative structirassupport these activities.

A handful of federal government officials interviewed noted that the move by some colleges to
allocate internal institutional funds to support applied research capacity and projects sends a very
good signal to the governmen about the coll egesd comnitist ment
regarded as a reassuring sign that the colleges will not only have the necessary administrative
structures in place to manage grants and execute successful projects, but also tsatdahiene i

level support within the colleges to the letggm development of applied researdhthe same

time, provincial government officials indicate that allocationsp#rating fundso support

college applied research should be done only where dpplsearch serves the college

mandaté if applied research is pursued for reasons otherdabhieving theeachingmandate

then use of operating funds is a concern.

Private Sector Sources

Finally, a key component of funding for applied research col&lmors between colleges and
businesses is the contribution made by the business itself. The nature and amount of the
contribution is determined by a number of faclossich as whether government grants require
matching contributions, the size and resouss&slable to the firm, and the nature of the project

89Colleges Ontario Network for Industry InnovaficdBe r vi ces Avaiol able and Sectors Se
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itself and its importance to the business, among dihansl is often a combination of cash and
in-kind resources.

Survey results from the Ontario colleges reveal that applied research dollars ghentdlieges

have a leverage effect on the businesses with whom they collaborate. In particular, every dollar
contributed by colleges on applied research initiatives (from operating grants and/or specific
research grants), leverages an addition 59 cemts ¢ollaborating firms.

There are also tarcentiveprogram$® such aghe Scientific Research and Experimental
Development (SR&ED) Tax Incentive Progranwhich firms may be able to use tover
eligible R&D expenditures. It is not clear, however, whethany applied research
collaborationdetween colleges armlisinesses meet the eligibility requirements that would
allow businesses to deduct costs or receive reftthds.

The Funding Environment: Issues and Challenges

While the funding environmentfor®nar i o col | egesd apspdem ed resear
improving inrecent months and yeathereis still a range of outstanding issues and challenges

faced by tle colleges and theliusiness partners. If colleges are to play the innovation catalyst

and acelerator roles for a critical mass of Ontario businesses, changes in the funding

environment will be required.

Levels and Kinds of Applied Research Funding

The absolute level of resourcagailable to colleges for applied resed&dmnd thus available to

potential business collaboratérss still very small Not only does college research funding pale

in comparison to research f undisinsafficianttbald e t o
colleges to assist trmanySMESs and other businesseshe province with their research,

innovation, and technical assistance needs. Ontario colleges currently assist only a few hundred
Ontario businesses per yeand turn away hundreds more. Wiigarly 400,00(BMEsin the

province that could benefitfrorodd | egesd applied research servic
|l evel s of funding are inadequate to have a si
countryodés, innovation and productivity perfor

At the same time, amy Ontario colleges asgill developing their applied research capacity

while others are entirely new to the activity. Consequently, while further increases in the
resources available would be advisable, those increases should be aligned with the capacity of
the colleges to absorb deffectively use those resourctsparticular, new resources for
infrastructure and capacity should accompany new resources for research projects to ensure that
absorptive capacity is allowed to mature.

Recent announcements of new collspecific or ollegefriendly programs by CFIl, NSERC,
and FedDev are encouragir8MEs and colleges would also benefit from assurancesdiat
and future fundingvill be stable andong-term As the funding environment over the past

YCanada Re v Scientific Rasgarch ang Expeiimental Development (SR&ED) Tax Incenéive Program
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decade has included many pilot, calied, or suboptimally designed programsplleges have
faceduncertainty thahas affected thembility to make longerm investments and plans to build
applied research capacity

Accessibility of Funding

While improvements are being made and grgnagencies anecreasinglytaking care to design
programs that reduce artificial barriers to colleges, there still appear to be formal and informal
barriers to the accessibility of funds that I
busiresses. Some batrriers to collegeay be appropriate for certain funding progrénssich as

those intended to support graduate student development, and thus require graduate student
participatior® but other barriers may serve no legitimate purposech as thaswhose

objective is to stimulate business R&D, but require strong faculty publication records as a
requirement of application.

Program Barriers

Both college and some government interviewees observe that many funding programs erect
barriers to college daibility that serveno legitimate purpose given the objectives of the funding
programs themselves. Interviewees frequently pointed to requirements of credentials not always
held by college applicants (such as PhDs and peer reviewed publications), arehreiis of
graduatestudent participation as common barriers.

Additionally, application review committees often fail to include collegeed members and

rarely receive briefings on the nature of applied research and the college context. Consequently,
whi | e coll eges may be able to contribute to th
objectives, they arpreventedrom doing so by artificial barriers to their eligibilify.

College Capacity

Although colleges face some barriers to winningding that arise from program design, other
barriers are a consequence of their own internal challekizes; of the challenges are simply a
consequence of the fact that the collegestiten a learning andevelopnent phasand

therefore need more terand resources to perform more effectively in funding competitions.

Interviews with federal and provincial program officials, as well as with Heads of Applied
Research at Ontario colleges, uncovered key factors that affect application success rates

1. Institutional supports and structureSolleges that have already identifiedhireda Director
of Researchand provide support to his or her office, tendc¢hieve greater application
success than those that do not. Additionaibfleges with cleaadmnistrative structures,
policies, procedurelated to applied research, along with other applied research office staff,
perform better than others in funding competitidheding programs and agencies want to
be sure that the money they are providindegms is wellmanaged and accounted for. For
example, the presence of a finance office that can provide reliablekbeping and

91To reiterate, thexe many programs whose objectives cannot be advanced by colleges and therefore formal or informal b:
to their eligibility may be appropriate. But for a number of other programs, barriers to college participatjon seem unnecessa
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management of applied research money refl ect
smoothly and effectively with governmieandprivate sector partner€olleges with more

haphazard arrangements have more difficubych as when a single faculty member

attempts to organize the applied research portéolibis or her own in addition to regular

teaching and administrative ded

2. Proven capability College success in winning funding is affected by the state of their
previous performance in winning funding and completing proj&gsearchers with track
records of accomplishmeandcolleges with track records of succeslyfawompleted
projectstend to do better thasthers Consequently, colleges who are new to applied
research may have difficulty attracting funding from some government programs, and may
be welladvised to make fulise ofsources more specifically designed ¢ollege
participationsuch as CONII funding.

3. Partnerships Colleges that have identifi@dustry partners for specific proje@sd who
can provide eidence of longterm ongoing relationshipwith firms can be helpfulSome
interviewees also note thpartnerships with universities can open up new sources of funding
and ease review committee conceatbsut college capacity and expertise.

4. Champions andr@ntsmanshipColleges that have superior gramtiting individuals or
teamson staff are much moréely to attract funding than those colleges whose grant
writing capacity is weak and/or still developing. Additionally, knowledgeaod ability to
navigate, agency and college bureaucracy and structures is a key determinant of success.
Thus, having appd research champions on staff is also beneficial.

5. Emphasizing anddhering to evaluation kteria. Applications thaexplicitly addresspecific
program evaluation criteria and demonstrate how government program objectives will be
advanced by thapplied researclprojecttend toexperience greater succeBanding programs
and agencies are outcorogented, thus evaluation criteria demand clarity and detail on how an
applicant plans to achieve specific goals and objectives. To this end, the primamp aince
review panels and evaluation criteria is to determine whether the college is capable of seeing
the project or program through to succ&sa.proposal that succeeds on some criteria might
nevertheless fail if does not demonstrate a clear fit withrgovent priority areas.

6. Demonstrating faculty researclxgertise Finally, there is some indication tHaghlighting
col |l ege megpatsé e.q,PhBsasdpublicatiorecord® maysway someeview
committees to award funds to collegeewever, theg is also evidence that review
commi ttees and program managers shuby col |l ege
emphasizing these qualifications. According to some interviewees, #iigagne that
coll eges fican never win.o

92 A number of texle respondents have describedistrapping dilemnvhercompeting for research grantsder to

win, a collegaustdemonstrate experience and capacity, which it may only be able to acquire through funded applied resear
collaborations. Whilsi#notthe case for ghant opportueg it isso for manyrogranparticularly at the federal.leve

This can make the beginning stages of college applied research very difficult. It requires, as one interlég®@se noted, that col
get as much gdlge out of their initial successes as possible. It also speaks to the importance of a fundamental institutional
commitment to get a college into the applied research game. In the absence of outside sappwéda seliegidm

a portion of ilsvn base funding to build capacitgeputation among local businessese respondent put it, until you

grow capacity for five years witimiithpplied research staff, you willindheégame.
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Guidelines and Restations on Appropriate Use of Funds

Coll egesd abil ity otanthastheirahilitytto helmfidms with theirf undi ng
research and innovation neéds also affected by the nature of guidelines and restrictions on

the appropriate use @inds. Inpar t i cul ar, col |l egesd applied re:
hampered by the prevalent (though not universal) prohibition on using research funds to release
faculty from teaching responsibilities while they perform research. Unlike most university

faculty who are not simply allowed, but required, to dedicate approximately 40 per cent of their

time to research, Ontario college faculty are paid only to tédals, when opportunities to

conduct applied research emerge, colleges face the additiodehbefrsecuring resources to

hire replacement faculty to teach the vacated courses.

College and other interviewees note that this is the main barrier to expanding college applied
research servicel 2008 survey o2,410faculty membersat Canadan colleges 81 per cent

agreed or strongly agreed that Al ack of fundi
participation in applied resear¢hln the absence of collective agreements that set aside

resources for facultseleasdérom teaching, fundingpplied researcdepends on programs that

allow funds to be used in that mannéet, only a handful of programs permit resources to be

used in this way thus | imited the devel opment
assistance to business.

Performance Measures and Reporting Requirements

Finally, collegesd ability to acquire and eff
research services and technical assistance to business, especially SMEs, depends also on the
nature of ultimat@rogram objectives and performance measiesy funding programs that

support research at pestcondary institutions in Canada tend to focus on objective and

performance metrics that view research as primarily a curidsign, knowledgealiscovery

acivity. In that case, performance metrics tend to focus on such things as publications, citations,
patents, and other discovemyiented research outputs.

By contrast, those few programs that are explicitly oriented towards tangible improvements in
innovdion and productivity performance, and economic and social prosperity, are increasingly
adopting performance measures and metrics that are more aligned with the nature of applied
research and technical assistance. This includes measures thehussberof:

e products, technologies, processes, prototypes developed or improved per year;

e principal investigators experienced in working with industry clients on successful
innovation projects;

e professors and staff trained on equipment funded by projects;
e studens participating in applied research and development projects;

e students employed by partner organizations or in local industries after graduation who
participated in funded projects; and

93R. Fisherfaculty Participation in Rebaa Canadian Collegpesl4.
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e existing collegecoursa revisedto include results of funded projecind new courses
based on results of funded projetts.

Yet, movement toward these sorts of measiiries., measures that would capture how well
research contributes to innovation, productivity, and workforce developntcurring at a
gradual, if not tacial, pace As a result, government spending on research ingezsindary
institutions is stilloverwhelmingly focused on basic research whose benefits to business and the
economy are much more indirect and lgagn, if they emerge at all.

To be surebasic research is a necessary component of an innovative and prosperous society and
should receive considerable government support. But applied research and technical @ssistance
with performance measured in terms of real busiass innovatiorrelevantoutcomes$ is also
necessary for social and economic prosperity, and these sorts of programs have been relatively
scarce in the Ontario, and Canadian, research funding environment.

Towards an Innovation-Friendly Funding Environment

Though notunanimous, the prevailing consensus that emerges from interviews with

representatives from government, business, and colleges is that wideetlisandkindsof

funding available to Ontario and other collegegdimproved, and may even be adequatédiat t
stage of collegesdé applied research devel opme
theaccessibilityof the funds, and a need to revise both the guidelines on the appropriate use of

funds andperformance measures and reporting requiremantlirections more sensitive to the

college context.

Changes in the funding environment to support more applied research and technical assistance
would certainly allow Ontario colleges opportunities to expand their applied research activities.

But this is not the reason why the funding environment should be changed. Rather, changes in

the funding environment to support more applied research should be made because of the effect
that such changes are likely to have on the innovation and productivibyrpance of firms and

thus their contribution to overall economic growth and social-ltg. In other words, support

for coll egesd appl i,ndintrinsicaklydesialiie College applisdt r u ment a
researclshould receive more funding no¢cause it is interesting, but becausimulates and
acceleratginnovationat the firm leveland improvsthetrainingand education of an innovation

ready future workforce.

“See the measures used by NSERC6és CCIlI program, descri be
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Chapter 6

Foundations of AR Success II: Human, Physical, and Administrative
Capacity

Applied research cannot be undertaken with suaselessthe right combination of human,
physical, and organizational capitslin place Many colleges have been growing each of these
types of resources and expanding the range of thgliledesearch and innovation initiatives.
However,many are still new to applied research and have much to do to secure the appropriate
human and physical capitédven those colleges further along the developmental continuum still
facedeficitsthatlimit the growthand refinemenof their applied research capaceynd activities.

Human Capital

Applied research is a function of the skills, capacities, and efforts of p&yueessful

initiatives require faculty and students with the right skills, asjions, and time to work on

projects that involve both technical and professional expertise, as well as relationship
management. Ontario colleges appear to have strong pools of motivated faculty and students that
could be deployed to pursue applied resle@and offer technical assistance to business, but face
challenges in ensuring that these individuals have the time and resources to achieve success.

Faculty Researchers

A 2008 reporprepared by Roger Fisher for the Canadian Councileanriing revealthat a large

majorityd 78 per cerd of Canadian college faculty are interested in participating in various kinds

of researchAs colleges attempt to expand their applied research activities, these results indicate
that there is a fiestrgngwrt ko ¥apeoificelyEhpher g. sur
shows that college facultpembersare strongly or very strongly interestedajppliedresearch,

including

e research related to working with business/community partners (74 per cent);

e research leadp to technological advances or processes (66 per cent);

e problem solving for industry (52 per cent); and

e commercialization (38 per certf).
At the same time, a 2004 study conducted by the Association of Colleges of Applied Arts and
Technology of Ontarie st i mat ed t hat | us ttim@colegefacutyent of On
engaged in applied research, development and commercialization activitidisations from

interviews completed for this project are that this has increased only modestly ovet tiglgas
year® and certainly nowhere near the levels of interest discovered by Hiskleat case, there

95 R. FisheFaculty Participation in Research at Canadian g@leges
%|bid., p. 30.
97]. Clarket al. Academic Transformapo83.
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is a wide gap between the proportion of college faculty who are interested in pursuing research
and the proportion of faculty who have opportuniteesd so.

SMEsthathavebeen turned away by Ontario colleges, then, are being turned away not because
the colleges and faculty dondét want to hel p;
simply lack the resources to help.

Faculty Reearch Tine

Interviews with college administrators and faculty, as well as individuals in government and
business, reveal thdtdmost criticalhuman capital challender college applied research relates

to faculty and employees having sufficient time to purasearchAs noted above, this is
confirmed by Fcudyimembérs at Ganadianecgllegedt per cent agreed or
strongly agreed that fAlack of funding for rel
applied research

Reflectingc ol | eges® mandate to be providers of voca
operating grants do not include release from instructional dwil@sh involvestime in the

classroom as well desson preparatiograding, and other teachunglated duties This limitsthe

scale ofapplied research to whatanyinstructors are able to condwst their own time, as many

grants and applied research funding programs are not designed to fund release time.

The problem is compounded the fact thatollective agreementnd operational requirements
make it difficult to coordinate the logistics t@acher release issuesthiose colleges that lack a
culture of applied researctequests for release time (even if funding is available), may be viewed
with scepticism from administration and colleagukreover, mcertainty around funding streams
andthe nature ofunding agency timelines can make release planning very difficalt colleges

Thus, if Ontario colleges are to make significant contions to the innovation performance of

firms through applied research and technical assistance, maneifil resources must be

available to supporesearch time for facultyAdditionally, such resourcesust be made

available in a wagpnd at timesha allow collegsto address the logistical demands of finding

repl acement teachers, making alternate cour se
upcoming research activities. It is hard, in other words, for colleges to change their academic
structures on a dime, which in turn makes it hard to respond to immediate business needs.

Faculty Expertise

Although college faculty members are regarded as having inehedényant expertise and

experience, @ny colleges repodifficulty identifying sufficient faculty expertise to take advantage

of applied research opportunities. -editaied e many
faculty among their ranks, not &culty members have the right combination of techracal

managerial skills to ensuseiccessful completion of projects that involve industry collaborators.

98 R.FisherfFaculty ParticipatiomRsearch at Canadian Collggédst.
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To be sure, Fisher reports that 66 per cent of Canadian college faculty members agree or strongly
agree that they have ficonf i d¥®¥Yetgverthelow hei r abi
participation rates discussed above, many of theseegmifted assessments of ability must be

from faculty members who have not yet had a chance to put those abilities to the test in actual
applied research projects.

Compounding the challenge the fact that in many cases, ¢ o | | ea@seaEiwers Wik adso

be its besteachersin that case, department heads and administrators may be reluctant to allow
those star teachers to be out of the classrooiiéotime necessary to pursue an apliesearch
program of any significance.

None of this is to say that colleges lack expert knowledge and industryhmewhatcouldbe
deployed to assist businesses with research and innovation. Rather, the interviews suggest that
what is needed is fadyltraining in how to use that knowledge and krosw in new way8

i.e., as part of applied research initiatives and programs. In many cases, faculty know how to
solvebusinesproblems, but may not know how to design and execute a program of applied
reseach with a sound methodologyd approaches for verifying and replicating results.

Recognizing the weakness, some colleges are beginning to identify and support research
mentor® i.e., faculty members who are expert researchers who can share their kieogfledg
and experience with the reseapribcesswith other faculty members who are new to applied
research. But as with many other aspects of applied research at Ontario colleges, finding the
resources to fund mentors and their activities has been diffictlthe result that concerns

about college faculty expertise may persist until new funding programs emerge.

Studert Researchers

While the immediatdenefits to firms provide good reason to suppapplied research, its
contribution to the trainingnd development of an innovatioeady future workforce provides
an equally compelling justification for suppdvtoreover, applied research collaboratiaiso
provide businesses with opportuegto have a first look at potential recruits @nanake dfers
to demonstrably capable and skilled studeasl they provide students with practical and
marketable experience, industry connections, and employment

Yet, achieving these benefits through applied research is not without challenges. Colleges and
business collaborators must recognize that student participastsideatd they are not yet

fully proficient and professional experts. While they may have developed some clats®en
knowledge and expertise, in many cases student participants imocatians will be applying

their knowledge to realorld problems for the first time and thus will likely make mistakes.
Consequently, these junior participants will require careful guidance and management from
patient faculty researchers and businessboHlators

Additionally, the applied research collaborations may also constitute the first time many students
will be exposed to a professional business environn@aliege and business interviewees report

9 |bid.p. 51.
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that studentsd abi | mofésgiondl envirandhangsind expettations is hod r m t
universaly well-developedand that explicit and clear instructions and guidareeequired in many

cases. At the same time, some business interviewees recognize that students constitute a source of
very dfordable technical assistance and that enlisting that assisataiks aresponsibilityon the

part of busines® contribute to the professional development of those students.

In sum, both colleges and business can achieve great benefits éparticipation of students
in applied research projects, lagpropriate management and directiah be required to ensure
that those benefits emerdeolleges, businesses, and student participants should discuss
expectations and responsibilities at thiset of collaborations and ongoing management and
mentoring should be a key element.

Facilities and Equipment

Human resources are constrained or enabled by the quality and quantity of apaysidal
resourcest a college, including research edtructure such as labs or equipment. While
colleges have been successfully expanding their physical resources along with their human
resources, many colleges still report an infrastructure deficit that is preventing them from
undertaking a broader rangkapplied research and innovation initiatives.

Traditionally, colleges are equipped with a range of facilities and equipment to allow them to
achieve their mandatd providing handson workforce training. In most cases, {gdsting
infrastructure suchs machine shops and fabrication facilities support the initial stages of college
applied research and innovation. Colleges looking to support a broader or more advanced range
of applied research look to expand or enhance their infrastrictbreugh, forexample, the

creation of new facilities, research labs,testls, or statef-the-art equipment.

Accessing infrastructure funding has for the most part proven more difficult for colleges than
accessing funding for the operating costs of research. Thaafor infrastructure funding tend,
regardless of the program, to be lgrequiring a convincing plan for how the infragtture

will be used for maximum economic value to the community and/or region. Colleges have not
widely benefitted from the majdederal source of infrastructure fundéhgamely,the Canada

Foundation for Innovatiah though the recent CFl announcement of a coliggerific program

should ease, however slightly, infrastructure and equipment challéhgeting from the

Ontario Innovatn Trust, before it completed its mandate, expanded some college infrastructure,
but the progrodne@rst areipd aResneantch Fundbés Smal l
Progpamé appears unable to meet all coll egesd inf

The infrastructte challenges particularly pressing light of the fict thatmany SMEs value
collaborations with colleges because of opportunities to access research facilities and equipment
that they are otherwise unable to purchase or maintain themselves. Oppsrfoniti

collaboratio® and t hus coll egesd opportunities to co
performance of the firnds may be lost if the colleges are unable to provide their research

facilities and equipment advantage.
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Institutions and Policies

Finally, the effectiveness of colleges applied research services and technical assistance to firms
depends on the presence of a sufficient numbagualified support stadf including directors of
researchgrantswriters, project managsg, industry liaisns financial manageé and

procedures and policiesn grant applications, human resource logistics, client identification,
research procesBnancial managemenand collaboration management. Faculty researdhers

who are already pressed to find resousrgs time to pursue applied research initiatives

require the support of individuals who can facilitate the funding application process, identify and
manage student participants, assist with reporting requirements, and assist in managing
relationships with bsiness collaborators.

A number of business interviewees noted that they prefer to work with colleges that have
sufficient support staff in place because this ensures that projects will beaavedled, that

funding application support will be provideéfiat conflicts can be resolved through established
processes and policies, and that faculty researchers will be able to devote more time to the actual
research problem than to administrative functi@mne business intelewees indicated that

they decidedhot to pursueollaborations with some collegdse to a lack oprofessional

assistana@ especially project and financial managendetitat they would have to perform
themselves and thus face higher costs associated with the collaboration.

While Ontariocolleges are at different stagefsdevelopment in terms airganizational capital

and some have achieved greater success than others in getting critical staff and policies in place
all colleges face challenges in identifying and maintaining resourcagofmort applied research
administrative capacityi hekey challenge is in identifyingnancialresourceswWhere it is

already difficult to reallocate existing or find new resources for tegearctprojects

themselves, finding resources for AR supptatfshowever critical, has been especially tough.

Institutional commiinent at the highest levels is often needed to see the development of

organi zational <capacityodtehthedimaghat mushetapseforeyv e st me
organizational cafal investmentgalong with human and physical capitalestmentsbegin to

pay dividends through sedustaining applied research progra@aslleges may need to allocate

some of their own base funding to support applied research offices, where tisaneces

administrative and managerial functions can be housed. In the absence of this, colleges can only
depend on sources of external funding. Few funding programs, however, recognize and support

the indirect costs of applied research.

Although CONIIfunding includes$2.9 million for college capacity building (specifically,

through the creation of College Industry Innovation Centres), it is not clear that this aloney

has translated intsignificanttye nhanced organi zati onaslAnd apacity
although NSERG €CI programwill support the costs of administrative and supportive

functions for specific projects, it will not support the development of overall college applied

research organizational capacityf Ont ar i o c o htalystqredadzeleratomov at i on
potential isto bear fruit on large scale, increased resources and effort will be needed to enhance

and expand administrative capacity.
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Chapter 7

Foundations of AR Success lllI: Effective Collaborations

As college applied researahintended to stimulate and accelerate fievel innovation and
productivity through collaborations with business, especially SMEs, and other organization, a
final element of applied research success is the nature of the collaborations themselves. This
includes how they emerge, how expectations and responsibilities are articulated, how projects
and relationships are managed, and how conflicts are resolved.

Colleges are welpositioned to contribute to business success. Theirindostry ent e d-toand A
thegr ound o at t-setsbhavechsen mudedvesi-klignied with businesseeds and able to
contribute in a cosgffective way tdusines®bjectivesHowever, Ontario collegagmain
academidnstitutions with a mandated role to provide viimaal training and education and, as such,
havedeveloped different culture than what one finds in the world of business. When institutions
with different cultures interact, some challenges are to be exp¥¢tal@. firms that work with

Ontario collegesiregenerally pleased with the final results of their collaborations, many note that
challengeslo emerge anbopethat they willbe addressed in future thinking and planning.

Awareness and Initial Contact

A pre-collaboration challenge is that firnase often unaware that Ontario colleges offer applied
research services. Aomlinesurvey of 181 businesses and other organizateresals that, prior to

the survey, nearlialf (46.4 per centjerenotaware that colleges offer research services and
collaborate with businesses on research and innovation activibesover, despite efforts by

colleges to improve awareness throaglvertising in trade magazines, newspapers, radio, television,
and other medidahose respondents wiaoe aware (53.6 per cenivere most likely to have become
aware through infor mal mechani sms such as fAwo
business networ(eeTabl139. 2 per cent) .

In one of the irdepth interviews with a firm who had worked with an Ontarideg®, a senior

executive remarked thtiec ol | eges and ot her stakehol ders fAn
engage and inform industry partners of the opportunities available at Ontario colleges. Prior to

our selfinitiated research into colleges anduersities as possible partners, we had no idea that

coll eges had such great capacity.o

Still, more than 30 per cent of the online survey respondents indicated that they had contacted a
college regarding research services in the past, and 13.3 per tahb{t@4 organizations among

the 181 respondents) indicated that a collegephavided research services to their busin€hs
suggests that when firms become aware of Ont a
assistance, many are irggted in using those services and developing partnerships. In that case, if

the colleges can improve their marketing strategies, and sufficient funding from government and
other sources emerges, there is a vast pool of firms, especially SMEs, rea@yadviaktage of the

coll egesd6 innovation catalyst and accel erator
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Table 1
CANNVAQ ! gl NSySaa 2F hyidlINrAR2 [/ 2fftS3S
Of the 97 firms thatre awareof college AR, the proportion
who became awarettrough a given channel:
Channels of Awareness
Word of mouth 49.%%
Community business networks 39.2%
Conferences/workshops 18.6%
Industry association newsletters 16.5%
Newspapers 11.3%
Website 9.3%
Direct Mailings 9.3%
Trade magazines 5.2%
Radio 3.1%
Television 2.1%
DR2yQi (y2e 4.1%
Source: The Conference Board of Canada, 2010.

Designing and Managing Collaborations

Once colleges and business find each other and begin to set and carry out the objectives of research
collaborations, they face a number of challengesdbald undermine successful completion of

the projects and the potential benefits for firms, students, and others. Intemibwslleges and
thebusinesses with whom they have collaboratecbveredh number of issues including

e misaligned schedules @mleadline expectations;
e preparedness of, and expectations about, student researchers;
e ambiguity around roles, responsibilitiesdexpectations fodeliverablesand
e the extent and quality of administrative support.
A frequently statedoncern of busingses is that, although colleges are more busiitesste
and businesfiendly than universities, they nevertheless need a richer understanding of business
drivers and constraints. Similarly, while colleges note it@tybusinesses have developeut
only an understanding of the challengdésvorking withstudentsbut also an appreciation for

what they can bring to research and innovation. Other leaders, hostélvdg not seem to
understandhe importance of involving students in collagdustry cdlaborations.
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Aligning Schedules and Timelines

A number of privatesector interviewees identified issues relating to timeliness of actigitiegs
deliverables as the most pressing challenge experienced in applied research collaborations with
colleges In particular, many firms noted that the college academic cal@nalaich for most

colleges means a virtual shutdown of activities during the suénmsgroorly aligned with their

need for access to research services and technical assistance throughentirtadiscal years.

While some businesses indicate that tivély adjust their own activities and expectations to
overcome the challenges, others experienced sla@lagompleting important worl&ome

businesses algeporteddelays related to reportirand accountability activities that colleges and
businesses are required to complete as a condition of receiving governmemg. fundi

In both instances, a key strategy for dealing with the chaltemge ensuring good
communication between the collaboratoWWhere businesses and colleges are aware of the
ot her sd constr a patential msunderstandiogs camdern@ne.tAsthe same
time, until the colleges have the resources to overcome the faculty release challenge,
responsiveness to busgsetimelines will remain problematic.

Working with Studentand Faculty Researchers

The success of applied research collaborations between colleges and businesses depend on the
skills, attitudes, and behaviours of faculty and student researchers, as welthe time and

resources that those researchers have to work on préjeatsig and working with college

faculty and studentsho have the right mix of skills, attitudes, behaviours, and resocaces

involve various sorts of challenges for busimasscluding:

¢ Finding and selecting researcheBusinessnterviewees reported a number of issues
related to finding and selecting researchers for their applied research pinjdutscase
of faculty, a business might have a particular person in rbiundhat researcher may not
be in a position to beeleased from teaching engagemewh respect to students,
businesses tend to want to play a large role in selecting which students participate, while
colleges want to ensure opportunities for altlstuts. In some cases, colleges do not
provide businesses with a waytie involved in the process of selecting student
collaboratorsat all with the result that some student researchers simply do not fit well
with the firm and must be replaced when thgerbis already underway.

e Personality conflictsAs with any relationship between individuals and organizations
who have different expectations and ways of doing things, cellagmess
collaborations sometimes experience personality conflicts betwgeactas.One
business interviewee noted tlagprojectwas marred by power struggles over various
aspects of the work. Another said that personality conflicts resulted in the cancelation
a future project. While there is no perfectly reliable way solkee personality conflicts,
addressing expectations at the outset of projects and involving both the colleges and
businesses in the researcher selection process can do much to minimize the likelihood
and severity of possible conflicts.

e Managing studentA number of lnsinessntervieweesoted thasomestudents
sometimes seemed lost, without proper direction, or lacking in sufficient background
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knowledge to effectively carry out their tasks. At the same time, another respondent
noted that the students mived in his project were too constraidethat it was

challenging trying to deal with them directly without first going through various layers of
collegecontrol. While joint collegébusiness management procedures and expectations
can be designed for apgtl research collaborations involving students, given that for
many students the project will constitute the first time they have ever been formally
managed, different responses and behaviours should be expected.

e Researcheturnover Even when the right faglty and student collaborators are found, and
good working relationships established,angoing poblem for businesses is retaining
them. As notedtheacademicycle produces regul&aculty and student turnover, as short
term faculty are replaced andidents graduat€onsequently, longerm collaborations or
repeat collaborations must be prepared for new faces and facilitate new orientations

Articulating Roles, Responsibilities, and Expectations

While one of the exciting and attractive featureseskarch is that it can lead to unexpected and
unintended results and outcomes, there is a need for clear parameters and expectations in applied
research collaborations between college researchers andlfidesd, because college applied
research not dy involvescollaboration with business@svho have ongoing constraints around

time and costs, and who are oriented towards creating and exchanging products and services of
valued but has improving business as one of its two fundamental objectiieese@ssary to

reach an understanding at the outset about how the project will produce value for the business.

Those college and business collaborators who articulate and discuss mutual expectations, roles,
responsibilities, and deliverables at the beginmihg relationship are more likely to achieve

mutually beneficial outcomes at the completion of the project. Written proposals and contracts
that clearly state what is expected from the projects, the nature and deadlines of deliverable, who
is to do the wdt and what their reporting arrangements will be, and what processes should
govern the discussion and resolution of conflicts should they emerge would go a long way
towards reducing the frequency and severity of misunderstanding and conflicts. And when
projects run smoothly, repeat collaborations are much more likely to emerge.

To be sure, in a few cases, businesses may be in a position to allow college researchers much more
space and flexibility to pursue interesting results or ideas that might creatamvath later in the

future, or which may fail to produce value for the business at all. But even those businesses that
have the resources and inclination to support this kind of research, and the researchers with whom
they collaborate, should discuss amdime clear roles, responsibilities, and expectations.

Administrative Support andusinessReadiness

Business interviewees frequently indicated that they would like to see better administrative
support from the colleges on a range of relevant task&sanés. Indeed, despite satisfaction

with ultimate results, there is a general perception among collaborators that most college
administrative structures and processes are not busissdg. Improving in this area is

important apoor administrative intéace between college and business collaborators can result
in costly delays, interventionandbr increased overhead for busines3émse colleges that
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havea r eputation feandlgéi ageiimosieenéeéskely to gene
and nev relationships thaothers.

Two support functions in particular were frequently mentioned in interviews with business:

e Project management capaci#n absence of adequate project managerseagsociated
with ambiguity aboukey roles, responsibilitieandtimeframeswhich, in turn, can
involve increased costs for business. Colleges that have recruited and support project
managers who deal with HR issues, facilitate ongoing communication between partners,
andattend to policy and reporting requiremeatsmore highlyregaretdby potential
business collaborators.

¢ Accounting and procuremerolleges that have staff members focused on project
accounting and resource procurement ensure that researchers and collaborators can focus
on the research rathdran the background support functions. Where businesses have to
provide their own accounting and procurement support, they will experience higher costs
which, given the small scale nature of many projects, especially for SMEs, may cause
them to abandon omminitiate projects.

To be sure, having accountants and procurement officers on college payrolls will increase
college overhead, but having that capacity already available is likely to attract more
SMEs to applied research and innovation activities. B\gg collegebased applied

research accountants and procurement officers will have opportunities to improve their
specialized expertise and thereby constitute a more efficient andffaxgtve resource

for the innovation system as a whole. In sh@apllege-based applied research support

staff provides a public good that would likely be undsupplied in the market.

Towards More Effective Collaborations

While these represent the main kinds of challenges identified through interviews, they do not
exhaust the kinds of issues that might arise in applied research collaborations. Colleges and their
business and industry collaborators remain organizations with different structures, and with
motivations that are not always identidalhile some challengeare the inevitable result of

people working together in any sort of relationship, others relate to college processes and
structures that can be made more busHr@ssdly with the right strategy and institutional
supportWithin the parametersf their mandates and fundinthere is room for improvemeant

the college level.
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Chapter 8
Estimating the Impact of Applied R&D Funding on the Economy

Colleges Ontario requested tidte Conference Board of Canaglzantify the impact that

applied researchatle vel opment ( R&D) funding at Ontari obd
and Ontario economies by evaluating the impact of a boost to R&D funding performed within

the colleges. At Coll eges Ontariobs request,
sources: increased funding of college performed R&D by the federal government, increased

funding of college performed R&D by the Ontario government and changes to Scientific

Research and Experimental Development (SR&ED) tax credit policy that would mdke R&

performed by colleges on behalf of businesses eligible for tax credits.

This section considers two scenarios. The first scenario considers the impact of increased
funding of college performed R&D by both the federal and Ontario governments. The second
scenaridouilds on the first scenario and considers the additional impact that might result from
more liberal SR&ED tax incentives.

The results presented in this section should not be considered recommendations but rather should
be viewed as an evaluatiof the potential economic impact of several possible policy changes.

The assumptions on increased funding to college performed R&D in Ontario were converted to
constant doll ars and fed through the Conferen
in order to quantify the impact on the overall economy. This methodology allows for the
guantification of the impact of increased funding for college performed R&D on a wide range of
economic variables that include gross domestic product (GDP), labowetsarid government

revenues. Moreover, this methodology allows for the calculation of economic multipliers, which

link increased R&D funding to economic activity, that, under not too strict conditions, remain
relatively stable under different funding sceas. In other words, the economic multipliers are

valuable for planning because they allow us to link each dollar of increased funding for college
performed R&D activity in Ontario to a given dollar value of GDP, job creation or tax revenues.

The scope fothis section is limited. While the estimates presented here quantify the direct,
indirect and induced impacts of the boosts to funding it does not assess the contribution that
R&D performed through colleges have on the productive capacity of the ecohloengxtento

which R&D in colleges is commercialized, improves productivity or helps lift the
competitiveness of Canadian businesses provides additionaieionggconomic benefits not
captured in a typical economic impact analysis. These benefitdfazeldio quantify. The

appendix contains a literature review which reports findings about the impact that R&D has had
on economywide productive capacity in Canada and in other countries.

This section is organized as follows: First, a descriptionsibhical federal and provincial

funding of R&D performed by the higher education funding is presented. Next the methodology,
including key assumptions, is discussed. The section concludes with the results of the economic
impact analysis. The impactofiecae s ed funding for applied R&D a
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economic indicators such as employment, GDP and government reveimleag with overall
economic multipliers are presented.

Historical Funding of Higher Education R&D

Funding of higher educati™® by the federal government and the Ontario governments rose

sharply between 1979 and 2007. Chart 1 illustrates how this funding has increased, particularly

since 1996. In 2007, the federal government spent $2.7 billion dollars on R&D performed by
institutions of higher education in Canada, of whichl$i. | | i on went to Ontari g
hi gher education. Ontariobs funding of R&D pe
Ontario was $351 million.

Funding of Higher Education R&D
(millions of dollars)
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Source: Statistics Canada.

Over the 1982007 timdérame over 38 per cent of all federal funding of higher education R&D
has gone toward higher education R&D performed in Ontario. In recent years, however, this
share has expded to 40 per cent.

Methodology

Measuring the economic impacts

The primary objective of this part of
Economic and Soci al Devel opment o study is to

1ooStatistics Canada on R&D funding does not disaggregate the higher education sector into universities and colleges.
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R&Dperfor med i n Ontariods coll eges, on key econo
income, and government revenues . This additional funding can come either through direct
increases in funding from the federal and Ontario governments and the attendaségicrea
funding from the coll egesd businesses partner
the collegesd partners/clients as a result of
analysis evaluates the combined direct, indirect and idec@nomic impacts, where:

Direct impact measures the value add®wn the economy of increased spending on

capital spending on machinery and equipment aneresidential structures, supplies,

salaries, travel associated with the research and spendirsgeéonchate the results of the
research by those directly involved with R
colleges and their business partners.

Indirectimpact measures the value added that Adire:
their demand for irmediate inputs or other support services. For example, R&D might

require the purchase of new scientific equipment, which would require inputs, such as

glass, from other industries. They may also require inputs that are imported from other
countries. Ths would tend to mute the effect on the Canadian and Ontario economies.

Induced impactsare derived when employees of the aforementioned industries (both
direct and indirect) spend their earnings and owners spend their profits. These purchases
lead to moreemployment, wages, income and tax revenues, and can be felt across a wide
range of industries.

Thus, increased demand for a specific industry will not only have direct impacts on the economy

but will spread through the economy through a series of mattigifects. Indirect effects are

first felt on demand for industries that are direct suppliers. Semaml induced effects produce

a widespread impact (albeit usually smaller) on all sectors of the economy, largely through a

general increase in consunsgending. The overall economic multiplier is calculated as the sum

of all valueadded impacts (direct, indirect and induced) divided by the initial constant dollar
spending spent as a result of increased R&D f

Increasedfundng of R&D at Ontariods coll eges would
through a variety of spending channels. Spending in each of these areas would be expected to
impact the economy differently. Spending generated as a result of increased fliftiiy ia
Ontariobs colleges was split into five catego
and equipment; salaries; construction; travel and accommodations; and dissemination activities.

Once the assumed increase in funding was dividedhete five spending categories based

upon historical spending shares the CBOCbds mo
indirect and induced economic effects on a wide range of economic indicators over the 2011 to

2014 period.

101Value added or net output is the difference betweesmiotadind the sum of expenses on parts, materials and services
used in the production process. Summing the value added across all industries in a region will yield the GDP in that region
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Key assumptions
Somekey points and assumptions about the methodology are worth mentioning.

The first set of assumptions is related to the shocks to colleges R&D funding. The assumptions
on the boost to funding were provided by Colleges Ontario. They are as follows:

e Canadaugments funding of higher education R&D by 5 per cent and directs this
additional funding to colleges, with Ontario colleges receiving 2/5 of this.

¢ Ontario augments funding of higher education R&D by 5 percent and directs this
additional fundingtoOntasié s col | eges.

e Changes to SR&ED tax credit eligibility rules to make R&D performed at colleges on
behalf of businesses eligible for SR&ED tax credits.

As noted earlier, the effect of changes to SR&ED tax credit eligibility rules is considered

separately fsm changes to federal and provincial R&D funding. Changes to SR&ED tax credit
eligibility rules would be expected to lead to increased spending on applied R&D projects that

are performed at Ontariods coll egeaswalasdh i nv ol
kind contributions and additional withmr gani zati on spending by the
In the simulation we assume that R&D expenditures will be 32 per cent higher in the presence of
SR&ED tax credits than in the absence of thasecredits:>’ Under the scenario, both current

R&D spending as well as the increased business spending as a result of increased federal and
provincial funding of R&D at Ontariobs colleg

The second set @flssumptions is related to the leverage effect that these initial shocks have on
business funding of R&D at Ontariobs coll eges
provincial funding of college performed R&D on business spending on R&D a suastaken

of the Heads of Appl i e d”®BRseduwenihe fespansestOthed ar i 06 s
survey a leverage factor was calculated. The calculations suggest that every dollar of additional
feder al or provincial f umeahiys@centsoffbousRe&&PDR&AtT Ont a
spending is generatédf Implicitly assumed in this is that businesses have the funds to make this
investment in R&D.

102This assumption is based upon a joint Department of Finarsmel@Gmeshue Caneelp or t A The Feder al
Income Tax Incentives For Scientific Research and Experimental Development: EypluadiomiBepoased upon a

survey, estimates that SR&ED expenditures were 32 per cent highefeteaaleSRIE.ED tax incentives.

103This survey requested information on funding for R&D at the colleges for the 2008/2009 fiscal year. Respondents were ¢
about the value of federal grants for applied R&D projects, provincial grants for appliedtRétiopabgremnts/support

for applied R&D projects, company funding support for applied R&D projects and research administration funding not tied t
specific projects. In addition, respondents were asked to estimate the valuiotdcoonitreripins and additional

monies spent on research projects performed within the colleges that did not flow through the colleges.

104This leverage factor was calculated as the ratio of total business spending on R&D to total federal and provincial R&D
fundingTotal business spending on R&D includes company funding support for applied R&D projects that flows through the
coll egesd budg e-kins coatsbutians to the R&D ard addipoaah gonay spent on those R&D projects that
occurredoutsideé col | egesd budget s. Roughly 42 per cent of bus
collegedudget with the remaining coming as eitHeianid cont ri buti on or spending out
Although respondents hadar anderstanding of the value of company funding support for applied R&D projects that flows
through their budgets and a generally good understanding of the valuelohdaoptibutions to the R&D projects, the
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The third set of assumptions is related to the share of spending on college performed R&D going
to each othe five spending categories: purchases of machinery and equipment; salaries;
construction; travel and accommodations; and dissemination activities. Spending shares wer