


DYNAMIC IMPACT OF UNIVERSITY
RESEARCH AND EDUCATION IN
ARESEARCH RICH ENVIRONMENT

Although this edition of Momentum has sought to
document both qualitatively and quantitatively the
many benefits of university research and knowledge
mobilization, it remains difficult to develop indicators
that capture comprehensively the complexity of
universities’ contributions to Canada through R&D
and the education of students in a research-rich
environment. Clearly, the impact of university
research is not simply a summary of all the monetary
benefits that are derived from it. Given the wide-
ranging implications and applications of university
R&D and of the enhanced productivity of human
capital, these effects cannot always be assigned

a precise value, economic or otherwise.

Traditional economic impact studies measure the
“static” or one-dimensional impacts of an economic
activity. That is to say, they assess how spending on
a particular activity affects the rest of the economy
without taking into account the change in productivity.
The static impact of research, however, represents
only the tip of the iceberg. Consideration of the
dynamic impact of university research transcends
this more limited analysis by assessing the universities’
cumulative effects upon the economy as they relate
to changing productivity over time.

These cumulative effects are derived from the
transfer of knowledge and technology, as well as
the enhanced productivity of human capital.
Combined, these factors represent universities’
cumulative contribution to the total factor
productivity or the economic growth resulting
from increases in the efficiency and productivity of
labour and capital.2* Much of the growth in total
factor productivity results from advances in the
stock of knowledge and the ability of the workforce
to apply this knowledge. Consequently, a dynamic
model of university research incorporates
technological change, which enables GDP to increase
without increasing the amount of capital or labour

because it makes existing capital and labour
more productive.

Fernand Martin, a professor at the Université de
Montréal, has developed such a model, one that
estimates the cumulative dynamic impact of
university research on the Canadian GDP. While

Dr. Martin’s model cannot provide a comprehensive
account of the impact that university research and
educational activities have on the country, his work
does suggest the extent to which these activities play
a seminal role in fuelling the Canadian economy and
contributing to Canadians’ quality of life. The most
recent update of Dr. Martin’s model, for the year
2007, estimates the dynamic impact of universities’
contributions to the economy through R&D to be

at least $60 billion. Dr. Martin’s calculations include
universities’ contributions as a result of their impact
on human capital (estimated based on a share of

the higher incomes of university graduates), and the
contribution of university research to enhanced levels
of productivity of other factors of production.

His estimate includes the short-term effects of
current expenditures on university R&D, and the
benefits from past investments in R&D and human
capital. These effects are cumulative because past
innovation and knowledge continue to contribute
to current changes in GDP. Given the central role
of education and research in the development and
dissemination of technology, ongoing investments in
human capital and R&D are required both to enable
knowledge workers to capitalize on past research

as well as to generate new ideas, new knowledge
and new innovation.*° With a cumulative economic
impact of at least $60 billion, as well as its wider non-
economic impact on Canadian society and culture,
university research is a critical driver of prosperity
and quality of life in Canada.
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Chapter 4: Benefits from university research and knowledge mobilization

Notes to Chapter 4
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While the pursuit of knowledge is much like a
journey into the unknown, researchers certainly do
not set out without guidance. They are armed with
the accumulated knowledge from past explorations
- some successful, others less conclusive. As
essential trustees and stewards of this body of
learning, our universities are an important reservoir
of knowledge for Canada that current and future
generations of researchers and innovators can draw
and build upon, leading them to new discoveries.

With investment from the federal government

and other partners, universities strive to provide the
most auspicious possible conditions for this voyage
of discovery. The breadth of their research activities,
the talent they attract, nurture and retain, their
facilities and equipment, and their presence in
more than 80 communities across the country make
universities natural hubs for Canada’s research
effort. As illustrated in this edition of Momentum,
universities make excellent platforms for cross-
sectoral partnerships. Through collaborations
with, and with support from governments,
communities, the private sector, not-for-profits
and foreign entities, universities create, refine

and mobilize the knowledge that has become

the currency of the 21 century.

Countries around the world now acknowledge
that modern research is rarely a solitary voyage of

discovery. The quest to find solutions to issues such
as climate change, poverty and the economy are
global in scope and multi-faceted, requiring a holistic
approach. In order to make progress, researchers
must probe more deeply within their disciplines and
explore new avenues at the crossroads of disciplines,
sectors of activity and geographical boundaries.

This report outlines how Canadian researchers are
contributing to internationally acclaimed research
breakthroughs, publishing their findings at
proportionately higher levels than many other
countries, and making significant progress on

a number of commercialization indicators. However,
while these remain useful measures of research
outcomes, they provide only a partial summary of
universities’ contributions. The broader examination
of knowledge mobilization provided in Momentum
illustrates through many examples that outcomes
extend beyond new products and processes to the
development of new services, policies and public
sector applications, and new ways of thinking and
behaving. Whether these developments affect how
we govern ourselves, how we approach international
business and diplomatic relations, or how we educate
our children, they are all of critical importance.

Fueling this knowledge mobilization are university
graduates and researchers. Through a research-
rich environment, graduates gain problem solving,
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analytical and communication skills, critical
thinking, adaptability and respect for teamwork.
They bring knowledge to the labour market, to
government and to communities by applying these
skills and their expertise to tackle important social
and economic issues.

As providers of graduates and as performers of
both basic and applied research across disciplines,
universities are increasingly recognized globally

in R&D strategies as critical to innovation systems.
Modern research and technology open up major
possibilities for solving a wide array of societal
problems and enhancing productivity and economic
competitiveness. However, building and maintaining
world class research capacity is costly. Computer
processing power, access to scholarly journals,

and expectations for outreach, commercialization
and knowledge mobilization all strain the university’s
resources. Many countries, recognizing both the
benefits and the costs of these investments, are
making aggressive strides to enhance their
universities’ role in the achievement of economic
and social prosperity.

Canada too, has made important progress in building
the necessary capacity over the past decade, and
federal investments have played a central role in this
resurgence. In 2007, university research attracted
almost 150 percent more external funding than it
did in 1993. As a result, Canada is a serious “player”
internationally in university research, as this
publication has demonstrated.

However, we cannot afford to be complacent. The
rest of the world is not standing still and the global
race for research talent is becoming more and more
intense. Furthermore, increasing emphasis on research
and knowledge mobilization has added to the strain
on university resources, particularly because external
sponsors of university research often do not cover
the full costs of that research.

Given that universities are the primary provider
of highly qualified individuals for all sectors of the
Canadian economy and since they perform more
than one-third of Canada’s R&D, their capacity to

conduct top-notch research and provide quality
higher education is vitally important to this country’s
future. Universities have had to allocate more than
90 percent more funds from their operating budgets
than in 1993 to finance the unfunded costs of
conducting research, such as the maintenance

of facilities, the management of research and
regulatory and safety requirements. Since the
demand for a quality university education and

for an enhanced contribution to national R&D

is expected to increase, the required level of
investment to fund all university R&D costs
remains an important topic for public debate.

With this second edition of Momentum, AUCC
is continuing to deliver on its commitment to the
federal government to report periodically to the
public on university research and knowledge
mobilization. AUCC is confident this account

of Canadian R&D investments and performance,
with particular emphasis on the university sector
and the resulting progress achieved to date, will
provoke thought and discussion about strategic
R&D planning on Canadian campuses. It should
also inform decision-making about the appropriate
mix and level of investments needed to continue
to build research excellence and maintain

a competitive advantage for Canada.
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AUCC Member institutions

Acadia University
www.acadiau.ca

University of Alberta
www.ualberta.ca

Algoma University
www.algomau.ca

Athabasca University
www.athabascau.ca

Bishop’s University
www.ubishops.ca

Brandon University
www.brandonu.ca

Brescia University College
www.brescia.uwo.ca

The University of British Columbia
www.ubc.ca

Brock University
www.brocku.ca

University of Calgary
www.ucalgary.ca

Campion College
www.campioncollege.ca

Cape Breton University
www.cbu.ca

Carleton University
www.carleton.ca

Concordia University
www.concordia.ca

Concordia University College of Alberta
www.concordia.ab.ca

Dalhousie University
www.dal.ca

College universitaire dominicain /
Dominican University College
www.collegedominicain.ca
www.dominicancollege.ca

Emily Carr University of Art + Design
www.ecuad.ca

First Nations University of Canada
www.firstnationsuniversity.ca

University of the Fraser Valley
www.ufv.ca
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University of Guelph
www.uoguelph.ca

HEC Montréal
www.hec.ca

Huron University College
www.huronuc.on.ca

King’s University College
at the University of Western Ontario
www.uwo.ca/kings

The King's University College
www.kingsu.ca

University of King's College
www.ukings.ca

Lakehead University
www.lakeheadu.ca

Laurentian University of Sudbury /
Université Laurentienne de Sudbury
www.laurentian.ca

www.laurentienne.ca

Université Laval
www.ulaval.ca

The University of Lethbridge
www.uleth.ca

Luther College
www.luthercollege.edu

University of Manitoba
www.umanitoba.ca

McGill University
www.mcgill.ca

McMaster University
www.mcmaster.ca

Memorial University of Newfoundland
www.mun.ca

Université de Moncton
www.umoncton.ca

Université de Montréal
www.umontreal.ca

Mount Allison University
www.mta.ca

Mount Saint Vincent University
www.msvu.Ca

University of New Brunswick
www.unb.ca

nowledge mobilization

Nipissing University
www.nipissingu.ca

University of Northern British Columbia
www.unbc.ca

Nova Scotia Agricultural College
www.nsac.ca

NSCAD University
www.nscad.ca

Ontario College of Art & Design
www.ocad.ca

University of Ontario Institute
of Technology
www.uoit.ca

Université d’'Ottawa /
University of Ottawa
www.uOttawa.ca

Ecole Polytechnique de Montréal
www.polymtl.ca

University of Prince Edward Island
www.upei.ca

Université du Québec
www.uquebec.ca

Université du Québec a Montréal
www.ugam.ca

Université du Québec a Trois-Rivieres
www.uqtr.ca

Université du Québec a Chicoutimi
www.ugac.ca

Université du Québec a Rimouski
www.ugar.ca

Université du Québec en Outaouais
www.ugo.ca

Université du Québec en
Abitibi-Témiscamingue
www.uqgat.ca

Institut national de
la recherche scientifique
www.inrs.ca

Ecole nationale d’administration
publique

www.enap.ca

Ecole de technologie supérieure
www.etsmtl.ca




Queen’s University
www.queensu.ca

Redeemer University College
www.redeemer.ca

University of Regina
www.uregina.ca

Royal Military College of Canada /
Collége militaire royal du Canada
www.rmc.ca

Royal Roads University
www.royalroads.ca

Ryerson University
www.ryerson.ca

Université Sainte-Anne
www.usainteanne.ca

Collége universitaire de Saint-Boniface

www.cusb.ca

St. Francis Xavier University
www.stfx.ca

St. Jerome’s University
WWww.sju.ca

Saint Mary’s University
www.smu.ca

University of St. Michael’s College
www.utoronto.ca/stmikes

Université Saint-Paul /
Saint Paul University
www.ustpaul.ca

St. Thomas University
www.stu.ca

St. Thomas More College
www.stmcollege.ca

University of Saskatchewan
www.usask.ca

Université de Sherbrooke
www.usherbrooke.ca

Simon Fraser University
www.sfu.ca

Université de Sudbury /
University of Sudbury

www.usudbury.ca

Thompson Rivers University
www.tru.ca

University of Toronto
www.utoronto.ca

Trent University
www.trentu.ca

University of Trinity College
www.trinity.utoronto.ca

Trinity Western University
www.twu.ca

Vancouver Island University
www.viu.ca

University of Victoria
www.uvic.ca

Victoria University
www.vicu.utoronto.ca

University of Waterloo
www.uwaterloo.ca

The University of Western Ontario
WWW.Uwo.ca

Wilfrid Laurier University
www.wlu.ca

University of Windsor
www.uwindsor.ca

The University of Winnipeg
www.uwinnipeg.ca

York University
www.yorku.ca
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The Association of Universities and Colleges of Canada is the voice
of Canada’s universities. It represents 92 Canadian public and private

not-for-profit universities and university-degree level colleges.
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