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University-based research infuses 
and informs all aspects of  our 
lives. It tells us who we are, where 

we’ve been, and where we want to go as 
a society. It explains the world around us, 
from the shape of  the environment to the 
structure of  our communities. It improves our 
understanding of  the physical universe and of  

Perhaps most importantly though, 
there is growing recognition in Canada 
and around the world, that a country’s 
capacity for research and innovation is 
intimately tied to economic prosperity and 
therefore, the well-being of  its citizens.

Thus, the federal government has invested 
substantially in knowledge creation since 
1997 through increased funding to the federal 
research granting agencies and by establishing 
several key programs such as the Canada 
Foundation for Innovation, the Canada 
Research Chairs, a permanent program to fund 

the indirect costs of  research, and increased 

This has been a bold and coherent strategy.

It would be hard to overstate the impact 
that these programs have had on Canada’s 
universities. There’s a new vitality on our 
campuses, and a growing recognition globally 
that Canada is a major player in research. 
University researchers and their students 
are being given the tools needed to explore 
and expand the frontiers of  knowledge, 

of  Canadians. We’re keeping our best and 
brightest here, bringing Canadians back 
home, and attracting international stars 
from abroad. This is real progress, and we 
can all be proud of  these achievements.

These investments in knowledge do have 
a price. We estimate that universities have 
received roughly $11 billion in federal 
research funding since 1997, most of  that 

councils. Canadians have a right to ask what 
they’re getting for their money. Universities 
collectively accepted the responsibility to 
answer by documenting their contributions 
and the value of  these investments 
through this report of  the Association of  
Universities and Colleges of  Canada.

Momentum: The 2005 report on university research 
and knowledge transfer
report by AUCC on the collective efforts 
of  universities with respect to research and 

commitment to report on their progress toward 
realization of  research and commercialization 
performance targets detailed in the AUCC 
Action Plan, which was prepared in response 
to the National Summit on Innovation and 
Learning of  November 2002. For its part, 
the federal government committed to provide 
the necessary levels of  investment required 
to build, maintain and grow a productive 



university research sector. These agreements 
were documented in the Framework of  Agreed 
Principles on Federally Funded University Research.

In the pages that follow, stakeholders, leaders 
and members of  the public are provided 
with a comprehensive account of  the federal 
investments in university research and the 
resulting outcomes. Chapter One sets the 
scene with an overview of  the evolution 

with particular emphasis on the nature 

university sector. The progress achieved 
to date as a result of  these investments 
is discussed in Chapter Two, which also 
outlines some of  the remaining challenges 
that must be addressed if  Canada is to reap 
the rewards of  increased research capacity 
and remain internationally competitive.

Chapter Three brings to light how Canadian 
university research – from developing new 
drugs and medical treatments to major 
advances in clean energy technologies – results 

and the world. By transferring knowledge 
to society through graduates, expert advice, 

publications, consultations, commercialized 
products and partnerships with other sectors, 
university researchers and students bring 

knowledge transfer process and the presentation 
of  a number of  research examples, this 
chapter illustrates how universities help us 
better understand diverse cultures and society, 
enhance our health, improve public policy, 
protect and conserve our natural resources, 
and boost our economy by creating new jobs, 

New ideas and knowledge are key to keeping 
Canada prosperous and competitive. While 
it often takes more than a decade to generate 
societal or economic impacts, this report 
demonstrates the value that university 
research is already bringing to Canadians.

Canadians recognize that university research 
is a long-term investment, the results of  which 

the health, economic well-being and quality 
of  life of  Canadians. Due to the substantial 
federal investments in university research, we 
are making good progress toward our goals; 
however, other countries aren’t standing still. 
Other countries recognize the importance 
of  both basic and applied research and are 
stepping up the global competition for research 
talent. Canada’s universities have been and 
will continue to be essential for generating 
innovation in the years to come and are eager to 
take up the challenge. The country’s challenge 
now is to continue to build momentum.

Claire M. Morris
President, Association of  Universities and Colleges of  Canada

The creation of  Momentum was marked by a strong 
spirit of  collaboration, commitment to quality, 
innovation and passion for “telling the story” of  
universities’ contribution to Canada through their 
research and knowledge transfer efforts. AUCC’s 
Research and Policy Analysis Division and Publications 
and Communications Division assumed the lead in the 
research, writing and production of  the publication.  
Many AUCC colleagues provided invaluable support 
and input. We would also like to thank senior 

member institutions and other stakeholders whose 
advice, data and analysis helped shape this report.





Throughout the 20th century, the 
private sector, the federal government 
and the university community have 

developed their respective R&D capacity, 
increased their levels of  investment, and grown 
in the sophistication and coordination of  
their research partnerships. Their collective 
efforts to build a vibrant national research 
enterprise have been complemented by the 
contributions of  provincial governments, the 

overview of  the R&D investments from 1938 
to 2004 demonstrates how the roles of  each 
partner, the principal funding mechanisms and 
the policy drivers have evolved over time.

portrait of  Canadian research facilities is 
available, investments totaled $17.3 million. 
The private sector provided the largest share 
of  dollars invested (62 percent), followed 
by the federal government (15 percent), 
universities (13 percent) and other funders 
(10 percent). Together, these investments 
in Canadian research facilities supported 
almost 4,500 researchers and technicians 
working in more than 1,450 labs.1

Shortly after this survey was completed, R&D 
efforts across sectors expanded to respond to 
the demand for research to support Canada’s 
engagement in the Second World War. Fuelled 
by the country’s war effort, federal research 
investments increased six-fold between 1939 
and 1945.2  International research collaboration 
rose as Canadian researchers worked closely 
with scientists in the United Kingdom and 
the United States during the war.3  Yet, 
despite growing R&D activities during and 
after the end of  the war, Canada was still 
approaching “complex problems of  science 
and technology as they arose . . . without a 
consistent strategy or a coherent policy.”4

By the late 1950s, the governments of  most 
advanced nations, as well as the Organisation 
for Economic Co-operation and Development, 
began to show an increased interest in research 
policy and the best mechanisms to ensure 
its development.5  This interest was further 
complemented by a growing recognition that 
Canada, together with developed countries 
around the world, was engaged in an 

6

In Canada, this led to two major assessments of  
Canada’s R&D that catalyzed the emergence 
of  a coordinated national system of  R&D.

of  the Royal Commission on Government 

a number of  important gaps in Canada’s 
science policy, observing that, “government 
science activities were expanding in a piecemeal 
fashion without adequate coordination.”7  One 
of  the Commission’s recommendations, that 
linkages among the various sectors within the 
national R&D environment be strengthened, 
led the federal government to assume greater 
responsibility for the coordination and 
development of  Canada’s national research 
effort. In 1964, a Science Secretariat was 
established followed by the Science Council 
of  Canada in 1966.8  A number of  federal 
initiatives – including the Industrial Research 
Assistance Program, the Defence Industrial 
Research Program and the Industrial Research 
and Development Incentives Act – were also 
established to stimulate private-sector research 
activities and cross-sectoral R&D collaboration.9

Undertaken in 1967 by the Senate Special 
Committee on Science Policy, the second 
study of  Canadian R&D called for “both 
sectoral science policies and an overall science 
policy that would encourage industrial 
innovation and contribute solutions to social 



problems.”10

some organizational challenges in the federal 
research system and called for an evaluation of  
returns on investment and resource allocation 
so that new research opportunities could be 
adequately pursued as they arose. The study 
concluded that “a coherent organizational 

of  responsibilities then in place.”11

  
Following the recommendations of  the 
Committee, a Minister of  State for Science 
and Technology was appointed and tax credits 
for private sector R&D were established. 
With Canada trailing most of  its competitors 
in R&D investments and activity, a target was 
also set to raise Canada’s gross expenditures 
on R&D from 1.3 to 2.5 percent of  gross 
domestic product by 1980.12  This target was 
later revised to a more modest 1.5 percent 
of  GDP by 1982, the Committee realizing 
that the previous one could not be reached.

Perhaps the most notable development during 
this period, however, and one that continues 

the creation of  the federal research granting 

Research Council, was established in 1960 under 
the National Research Council, an organization 
created in 1916 that both funds and performs 
research. The MRC’s mandate was to provide 
support for university research in the medical 
and health sciences, to ensure adequate and 
proper recruitment and training of  young 
Canadian medical scientists, and to sustain the 
work of  established researchers.14  MRC’s initial 
budget of  $2.3 million increased exponentially 
to reach $27.2 million by 1970.15  This increase 
was due, in part, to the introduction of  
Canada’s new universal health system, which 

and necessitated upgrades of  existing medical 
schools. Between 1960 and 1970, the number of  
medical programs grew from 12 to 16, and MRC  
funding was extended to dentistry, pharmacy and 
veterinary medicine.16

In 1978, the Natural Sciences and Engineering 
Research Council of  Canada and the Social 
Sciences and Humanities Research Council 
of  Canada were established by an Act of  
Parliament. The federal government’s stated 
objectives for NSERC, as well as SSHRC, 
were to “encourage excellence in research; 
provide a base of  advanced knowledge 
in the universities; assist in the selective 
concentration of  research activities; aim for 

maintain a basic capacity for research training; 
encourage curiosity-oriented research; 
and encourage research with a potential 
contribution to national objectives. . . .”17

$30.4 million in grants and scholarships to 
approximately 3,500 researchers at about 
70 institutions. SSHRC’s budget for grants 
and scholarships had more than doubled by 
its 10th year of  operation, to $64.3 million.18

awarded more than 8,000 grants and 
scholarships worth a total of  $110 million. 

The National Research Council was established 
in 1916, primarily as an advisory body to the 
federal government. In the early 1930s, its role 
changed as new laboratories were built in Ottawa. 
NRC’s activities expanded greatly during the Second 

effort. Today, the NRC plays a major role in stimulating 
research and innovation in Canada with an overall 
budget of  $700 million and close to 4,000 employees 
dispersed in laboratories in all parts of  the country. 
It also attracts around 1,500 guest workers annually 
from Canadian and foreign universities, companies, 
and public and private sector organizations.13



more than doubled its budget for grants 
and scholarships to $239 million, and more 

investments.19  NSERC had also introduced 
a range of  innovative programs to offset a 

in the natural sciences and engineering.20

After the creation of  the three research granting 
agencies, the federal government continued 
to solidify its leadership role 
and by the 1980s, a coordinated 
national R&D system was well 
established, embodying many 
of  the characteristics it retains 
today. Recognizing that “Canada 
must show a strong national 
commitment to improving its 
knowledge and skills in science 
and technology . . . to compete 
successfully in the international 
marketplace”,21  in March 
1987, federal, provincial and 
territorial science ministers signed 

and Technology Policy. Shortly 
after, a Council of  Science and 
Technology Ministers was created. 
That same year, the National 
Advisory Board on Science and 
Technology was established 
to advise the Prime Minister 
on the government’s overall 
priorities and policies on S&T.22

Additional measures introduced 
by the federal government 
during the 1980s included 
increased investment in the 
three research granting agencies 
and private sector R&D tax 
incentives. Federal research 
investments in 1989 represented 
28 percent, or about $2.6 billion, 

of  Canada’s overall research expenditures. 
The government also remained a key R&D 
performer, with federal departments and the 
NRC actively engaged in research activities. 

By this same year, private-sector R&D 
investments had reached more than 
$3.6 billion, which represented 38 percent 
of  overall R&D expenditures in Canada 

accounted for a good portion of  Canada’s 
private sector R&D activities and more than 



80 percent of  these activities were conducted 
in Ontario and Quebec. Close to half  of  

sectors categorized as: Telecommunication 
equipment, Aircraft and parts, Engineering 

equipment, and Business machines.23

Levels of  university R&D increased as both 
government and industrial investment in 
university research rose substantially during the 
1980s. An increasingly global economy placed 
new and greater demands on universities for 
research, knowledge transfer and for highly 

to help fuel the research efforts of  all sectors, 
Canadian universities were allocating 
$1.6 billion internally for research, or 16.5 
percent of  R&D expenditures in Canada, and 
were attracting about $1.3 billion in external 
funding. Overall, universities accounted for 
30 percent of  the country’s research activities, 
and were graduating almost 17,000 master’s 
and 2,600 PhD students each year.24

Universities also became important platforms for 
cross-sectoral research activity, which reduced the 
investment risks for each sector and generated 
economies of  scale for all partners. One 
mechanism facilitating greater collaboration was 
the Networks of  Centres of  Excellence program 
administered under the direction of  the three 
federal research granting agencies. Introduced 
in 1989 and made permanent in 1997, the 
NCE program fostered multidisciplinary 
research among universities, industry, 

by bringing them together to work on issues 

health, telecommunications and space research. 
Today, there are 21 networks supported by 

on university campuses across the country, 
coordinate the R&D effort of  almost 7,000 

25  

The economic downturn of  the early 
1990s adversely affected the international 
competitiveness of  the Canadian research 

reduced its internal and external research 
investments. The private sector’s investments 
increasingly trailed those of  key competitor 
countries such as the United States and the 
United Kingdom. Meanwhile, Canada’s 
universities lost 2,500 faculty (or seven percent) 
to other sectors and countries between 1992 
and 1996.26

universities faced further faculty losses due 
to impending retirements and an inability to 

R&D investment in Canada had fallen to 
pre-1990 levels and the momentum of  Canada’s 
R&D enterprise expansion had been lost. 

Recognizing that urgent action was necessary 
to ensure Canada’s long-term economic growth 
and overall well-being, the federal government 
initiated a major review of  its science policies and 
programs. This culminated in the 1996 report 
Science and Technology for the New Century, which 
noted that, “science and technology (S&T) play 
a critical role in the health and well-being of  
Canadians and in the country’s ability to generate 
sustainable employment and economic growth.”27   
Given this strong correlation, the review process 

programs and partnerships to achieve these goals 
in the new global knowledge-based economy.

The review and the extensive consultation that 
accompanied the report’s release sought to bring 
the various sectors together to rebuild Canada’s 
R&D capacity. The report led to the creation 
of  the Prime Minister’s Advisory Council on 
Science and Technology in 1996 to replace the 
former National Advisory Board on Science 
and Technology. The purpose of  ACST was “to 



review Canada’s performance in research and 
innovation, identify emerging issues of  national 
concern, and advise on a forward-looking 
agenda with a view to positioning Canada in an 
international context.”28   The report also led to 
new funding strategies focused on enabling public 
and private sector investments in support of  
research infrastructure, personnel and projects.

In 1997, the federal government initiated a 
long-term reinvestment strategy for R&D that 
positioned universities as a central pillar of  
the Canadian R&D system. The prominence 
accorded to universities in this strategy rested 
largely on the two-fold nature of  the contributions 
of  institutions of  higher learning: educating highly 

research across all disciplines. Beginning in 1997, 
federal budgets introduced substantial new R&D 
funding mechanisms to build capacity. The 
four key areas of  investment were: increased 
support for the direct costs of  research; funding 
a portion of  the indirect costs of  research; the 
purchase and operation of  world-class research 
infrastructure; and the attraction and retention 
of  human resources for the research effort.

February 1997 federal budget, was the Canada 
Foundation for Innovation. CFI’s mission is to 
“strengthen the capacity of  Canadian universities, 

research institutions to carry out world-class 
research and technology development that 

29  Provided initially with 
30  

budget allocation, CFI funds state-of-the-art 
research infrastructure in the form of  equipment, 
buildings, laboratories, and sophisticated 
databases required to conduct research.31  

In the 1998 budget, the federal government 
provided more support to researchers by restoring 

granting agency budgets to their 1994-95 levels 
and committing to increase them by a total of  
$400 million over a three-year period.32  The 
following year, the 1999 federal budget announced 
the creation of  the Canadian Institutes of  
Health Research as the new federal mechanism 
for funding health research in Canada. The 
transition from the Medical Research Council, 
which had funded health research since 1960, to 
CIHR, was intended to promote an innovative 
multidisciplinary approach to research in these 
disciplines. Organized as 13 virtual health research 

research, CIHR’s objective is to “excel, according 

excellence, in the creation of  new knowledge and 
its translation into improved health for Canadians, 
more effective health services and products and 
a strengthened Canadian health care system.”33

In order to address capacity issues related to 
human resources for the university research 
effort, the 2000 federal budget introduced the 
Canada Research Chairs Program.34  An 
initial $900 million was allocated for the 
program to fund 2,000 research chairs in 
universities across Canada. The program 
assists Canadian universities, and their 

world’s best researchers and helps them 
build world-class research centres. It also 
contributes to the education of  graduate 



students through research and strengthens 
universities’ overall research capacity.

In this same budget, the government invested $160 
million to create Genome Canada, a foundation 
designed to develop and implement a national 
strategy for genomics and proteomics research. In 
addition to funding genomics research, Genome 
Canada also supports projects that study and 
analyze the ethical, environmental, economic, 
legal and social issues related to this research. It 

regional research centres in British Columbia, the 
Prairies, Ontario, Quebec and Atlantic Canada.

Budget 2001 provided the fourth consecutive 
yearly increase in base budget funding for the 
three federal research granting agencies and, for 

indirect costs universities incur conducting research 
funded by these agencies. Indirect costs include 

operating and maintaining laboratories, research 
libraries and computer networks; managing the 
research process; complying with regulatory 
and safety issues and commercializing university 

million towards indirect costs was accompanied 
by a commitment “to work with the university 
community on ways to provide ongoing support 
for indirect research costs that is predictable, 
affordable and incremental to existing support.”35

In February 2002, the federal government decided 
to take stock of  recent R&D investments and to 
engage all sectors and levels of  government in 
a national dialogue about how best to position 
Canada to compete in a global knowledge 
economy. To facilitate the discussion, the federal 
government launched a national Innovation 
Strategy and released two major policy documents, 
Achieving Excellence: Investing in People, Knowledge 
and Opportunity and Knowledge Matters: Skills and 
Learning.36 It also launched a national consultation 
process. The objectives of  the consultation were to 
develop a common understanding of  the nature of  
Canada’s innovation challenge; determine how all 

sectors could work collaboratively on R&D; reach 
agreement on national targets; solicit feedback 
on the proposed priorities for action; and identify 
complementary commitments by partners and 
build support for tracking progress and reporting 
to Canadians on the results of  these efforts.37  

Through this exercise, the federal government 
signaled its commitment to support higher 
education and research activities that serve 
Canada’s international competitiveness including 
facilitating life-long learning, training highly 

and processes, and commercializing knowledge. 
It also proposed a number of  national innovation 
targets for 2010 including that Canada rank 

terms of  R&D performance and to at least 
double current federal investments in R&D.38

In July 2002, Canada’s universities responded 
to the federal call for a national discussion of  
Canada’s innovation strategy by establishing 
their own set of  ambitious targets, outlined in 
an Action Plan developed by the Association 
of  Universities and Colleges of  Canada.39  The 
key commitments with regard to R&D outlined 
in the plan included a doubling of  university 
research performance, increased knowledge 
transfer activities and a tripling of  universities’ 
collective commercialization performance. All 
of  these commitments were contingent upon 
complementary actions by governments and 

In November 2002, at the time of  the federal 
Innovation Summit, the federal government and 
Canadian universities formalized their intention to 
work collaboratively to make Canada one of  the 
most research intensive countries in the world by 
releasing the Framework of  Agreed Principles on Federally 
Funded University Research.40  In the framework 
agreement, the federal government acknowledged 
responsibility for providing the levels of  investment 
in university research necessary for achieving the 
national innovation targets. For its part, AUCC, 
on behalf  of  the university community, committed 



to documenting the value of  federal 
and other investments in R&D 
and preparing this public report 
on the collective contributions of  
universities in relation to research, 
knowledge transfer and innovation.

In the years since this agreement was 

investments have been made in 
support of  university R&D. The 
Indirect Costs Program was made 
permanent in 2003 and now 
provides $245 million annually.41  
An additional $15 million for the 
program, announced in the 2005 
federal budget, was still subject 
to parliamentary approval in the 
fall of  2005. If  this latter amount 
is approved, the program will 
reimburse, on average nationally, just 
under 25 percent of  the indirect costs 
associated with research funded by 
the three federal research granting 
agencies – down from an initial 
reimbursement rate of  26.9 percent 

In addition to the Indirect Costs Program 
announcement, federal investments have 
included: federal granting agencies’ base budget 
increases (overall investments in the three federal 
granting agencies now total about $1.5 billion); 
investment in CFI, which has grown to a total 
of  $3.65 billion, of  which less than $700 million 
remains to be allocated; Genome Canada 
funding, which has reached $600 million; and the 
Canada Graduate Scholarships program, which, 
when fully phased-in in 2006-07, will provide 
$105 million per year to support 2,000 master’s 
and 2,000 doctoral scholarships annually.42

Taken together, federal investments made since 
1997 represent a coherent and consistent four-
pronged investment strategy for strengthening 
the contribution of  higher education to Canada’s 
R&D enterprise. Insofar as the base funding for 

each mechanism reaches and is then sustained 
at internationally competitive levels, these 
programs collectively form the foundation 
of  federal support for effective engagement 
of  universities in Canada’s R&D effort. 

Federal investments in university research have 
been further complemented and enhanced 
by support provided to both the private sector 

conclusion of  the Innovation Summit that 
Canada’s future competitiveness rests on 
maximizing the contributions of  all sectors. 
Many of  these investments are designed to 
facilitate cross-sectoral R&D and to contribute 
to Canada’s overall national R&D effort.

one of  the most generous systems of  R&D tax 



and Experimental Development program 
generates more than $1.6 billion in tax credits 
annually to some 11,000 companies.43  As 
well, the NRC’s Industrial Research Assistance 
Program for small and medium-sized Canadian 

and business advice, and access to business 
information, contacts and networks.44  The 
private sector also accesses the research 
expertise, infrastructure and funding available 
through a wide range of  collaborative research 
programs administered by the three research 
granting agencies, CFI, and the NCEs.

The federal government has also increased 
support for its intramural R&D activities. 
The Canadian Space Agency has seen its 
research expenditures triple in just 
a few years as a result of  additional 
resources announced in the 1999 
federal budget. The NRC, still the 
most important vehicle through 
which the federal government 
conducts – rather than sponsors 
– R&D, has seen its budget for 
internal R&D activities almost 
double between 1996-97 and 
2003-04. Following the 2000 federal 
budget, it also launched an initiative 
to expand its activities outside the 
National Capital Region. Atlantic 

various projects were announced in 
the 2001 federal budget for other 
provinces. Other leading intramural 
federal government R&D agencies 
are Agriculture and Agri-Food 
Canada, Natural Resources 
Canada and Environment Canada. 
Together with the NRC and the 
Canadian Space Agency, they 
account for approximately 65 
percent of  all federal intramural 
spending on R&D.45

Annual expenditures on R&D in Canada 
totalled $24.5 billion in 2004 and the three 
largest investors in Canadian R&D remain 
the private sector, the federal government and 
universities.46  The domestic private sector 
currently accounts for 46 percent of  all R&D 
expenditures in Canada, with approximately 
$11.3 billion invested in 2004. The largest of  
these investments are in the communications 
equipment sector and the pharmaceutical and 
medicine sector. As the next largest funder, 
the federal government contributes about 
$4.7 billion or almost 20 percent of  national 
R&D funding. These investments are spread 
almost equally between intramural research 
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performed by federal government 
departments and agencies, 
including the NRC, and support 
for university R&D. A smaller 
portion of  federal funding goes 
to other sectors. The university 
sector, the third largest investor 
in Canadian R&D, accounts 
for about 18 percent of  the 
country’s R&D funding, currently 
contributing $4.3 billion.

Foreign investors, provincial 
governments and the not-for-

total expenditures on R&D, 
with a collective investment of  
$4.1 billion or 17 percent of  the 
total. In the case of  the not-

also engages researchers in 
projects that are supported 
directly by Canadian citizens 
through their donated dollars.

Investments in Canadian R&D 
in 2004 represent an increase of  
50 percent over a decade earlier, 
and an average growth rate of  
4.2 percent per annum for the 
10-year period. However, the 
trend is not linear. After reaching 
the all-time high of  $24.3 billion 
in 2001, investments declined 
by 3.7 percent between 2001 
and 2002 before climbing back 
slightly above 2001 levels in 2004. 
Decreases in both domestic and 
foreign investments in private sector 
R&D – and in particular, a more than 
$1 billion decline in R&D activities in the 
communications equipment sector in 2002 
– are primarily responsible for this dip.47

Research activities in Canada are primarily 
concentrated in Ontario and Quebec, but 
this concentration varies among sectors. The 
private sector conducts 83.6 percent of  its 
research in Ontario and Quebec, 15.4 percent 
of  its research in the Western provinces, 
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The private sector’s investment in R&D 
increased by 67 percent between 1994
and 2001, before declining by six percent 
between 2001 and 2004. This was largely 
due to a decline in R&D activities in the 
communications equipment sector.
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Federal investments declined by
14 percent between 1994 and 1998,
then increased by 46 percent between
1998 and 2004.

Universities’ internal allocation of funds
to R&D remained constant between
1994-1997, then increased by 89 
percent between 1997-2004.
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and less than one percent of  its 
research in the Atlantic provinces. 
In addition, one-quarter of  all 
private sector research in Canada 
is conducted by the 10 largest 
companies performing research 
in Ontario and Quebec.48  The 
federal government also performs 
the bulk of  its research in Ontario 
and Quebec (78.2 percent), with 
nearly half  of  that conducted 
in the National Capital Region. 
Another 14.4 percent of  government 
research is performed in the 
Western provinces and 7.4 percent 
in the Atlantic provinces. University 
research activities are less centralized 
by comparison, with 67.9 percent of  
research performed in Ontario and 
Quebec, 26.2 percent in the Western 
provinces and 5.9 percent in the 
Atlantic provinces.

Over the last decade, the private 
sector and the federal government 
further concentrated their 
research activities in Ontario 
and Quebec. By contrast, only 
the university sector increased 
its research performance in all 
provinces and regions, with 
federal investments in university 
research playing an important 
catalytic role in this regard. 
University research now accounts 
for between 29 to 64 percent of  all 
research performed in each province.

A key development in Canadian R&D 
investments over the last 10 years, and one 

in the years ahead, is the growing demand 
across all sectors for university research. 
As of  2004, universities performed fully 38 

percent of  all research in Canada. Universities 
are the only sector to perform research for 
all other sectors, across a wide range of  

all regions of  the country. Without exception, 
all sectors have grown their investments in 
university research over the last decade.

Annual private sector investments in university 
research have more than doubled to $807 
million in 2004. Between 2001 and 2004, 
the private sector increased its investments in 
university research even as market conditions 
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The university sector is the only 
sector which performs research 
for all other sectors.

The growing cost and complexity 
of research requires increasing 
inter-sectoral collaboration.

•

•

• Universities provide a unique
link across R&D sectors and 
play a catalytic role in 
bringing partners together.
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their overall levels of  investment 
in R&D. During this period, 
private sector investment in 
university research grew by 
25 percent while the sector’s 
investment in intramural research 
decreased by 7.6 percent.

Federal investments in university 
research have also more than 
doubled over the last 10 years. 
The federal government remains 
the largest external investor 
in university R&D, providing 
$2.3 billion or one-quarter of  
the total university research 
budget in 2004. The federal 
government invests in the R&D 
activities of  approximately 90 
universities across the country.

Provincial governments grew 
their investments in university 
research by 170 percent over 
this same period, surpassing by 
far the growth in federal and 
private sector investments. 

In 2004, the provinces invested more than 
$1 billion in university R&D. A large part of  the 
growth in federal and provincial expenditures 
is attributable to investments in CFI projects 
and increased support for the direct and 
indirect costs of  research. Many provinces have 
increased their investments to meet their own 
research objectives as well as to capitalize on 
complementary funding available through CFI, 
Genome Canada and programs administered 
by the federal research granting agencies.

increased its partnerships with universities, 
increasing its overall investments by 140 percent 
between 1994 and 2004. Together, the not-

While provincial governments conduct only two 
percent of  all research in Canada, they nevertheless 
fund a full six percent of  all R&D activities in this 
country. In 2004, those investments totalled $1.4 billion, 
the vast majority of  which ($1 billion) was invested in 
university research. The level of  provincial funding for 
university research varies from province to province, as 
do the mechanisms available to support the direct and 
indirect costs of  research, R&D infrastructure and 
research personnel. However, between 1997 and 2004, 
all provinces increased their investments in university 
research. On average, 11 percent of  universities’ 
research budgets are funded by the provinces.



sector, and federal and provincial 
governments now account for 
$5 billion or 54 percent of  total 
investments in university research. 
Universities themselves provide the 
remaining 46 percent of  funding 
through internal allocation of  
monies to support the research 
effort. When the external funding 
attracted and the internal funding 
allocated are combined, it results 
in an estimated $9.3 billion 
invested in university research 
in 2004, an increase of  108 
percent from a decade ago.

Universities have responded to this 
growing demand for their research 
services by establishing strategic 
research plans, strengthening their 
administration of  the research 
process, increasing inter-university 
collaborations, and facilitating 
cross-sectoral and international 
research efforts. Nevertheless, 
growing demand for university 

on universities’ operating budgets. 
They must allocate increasing 
sums internally, particularly to 
fund faculty time spent on research 
and to pay the indirect costs of  
research that are not covered by 
the research funders. This includes 
the portion of  indirect costs of  federally-
sponsored research that is not reimbursed by 
the federal Indirect Costs Program. In 2004, 
universities committed more than $4.3 billion 
of  their internal funds to research, an increase 
of  more than 80 percent over a decade earlier.

The internal budget pressures that universities 
face in responding to the growing demand for 
their research expertise are compounded by the 
rising demand to educate increasing numbers 
of  students. Full-time university enrolment in 

2004-05 stood at more than 785,000 students, 
an increase of  134,000 students since the fall 
of  2001. This growth far exceeds enrolment 
projections made by AUCC in 2002.49  At 
that time, AUCC anticipated that full-time 
enrolment would increase between 19 percent 
to 31 percent by 2011. AUCC’s moderate 
growth scenario of  125,000 more students by 
2011 has been surpassed in only three years, 
due to enrolment increases in all regions of  
the country. Given this trend and the growing 
demand for a university education, the 
stronger growth scenario of  200,000 more 



students by 2011 is also likely to be 
surpassed, placing added pressure 
on university operating budgets.

The challenge for Canadian 
universities – and for the 
governments who fund them – is 
to ensure that they can respond to 
the demands both to conduct more 
research and to educate more 
students in a quality, research-
enriched and internationalized 
environment. Canada, and 
Canadian universities, are not alone 
in facing such pressures in a highly 
competitive, knowledge-driven global 
economy. Canadian governments 
have responded by increasing 
investments in higher education in 
recent years, but other countries also 
invest heavily in their universities. 
Notably, in the United States, 
governments invest an estimated 
$5,000 Cdn more per student in the 
operating and research budgets of  
four-year public universities than 
do Canadian governments.50
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In 2004, the difference in 
operating and research budgets 
combined was about $5,000 Cdn.

This overview of  the evolution of  Canadian R&D 
suggests how Canada’s research environment 
has become a productive, collaborative and 
increasingly internationally competitive modern-
day enterprise. The federal government, while 
still a major research performer, has assumed 
the critical role of  developing programs and 
policies that catalyze higher levels of  output and 
productive partnerships amongst the sectors. The 
private sector, the largest investor in research, 

while increasing its partnerships with universities 
to pursue research in areas of  mutual interest. 
Universities, with their combined education and 

research missions, have become a location of  
choice for conducting increasing levels of  research 
for all sectors in all regions of  the country. 

Canada has repeatedly taken stock of  how best to 
fund, coordinate and leverage the contributions 
of  its major performers of  research in an effort to 
build a robust, world-class research system. These 
periodic assessments have helped the country 
to determine what adjustments were required 
to ensure the international competitiveness 
of  its researchers, its ideas and innovations. 
They remain essential to continuously improve 
the R&D system on which the prosperity 
and well-being of  Canadians depend. 
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Tinvestments made by all 
sectors over the last decade 

research for Canada’s international 
competitiveness and the economic 
prosperity and quality of  life of  
its citizens. However, eight years 
after the beginning of  federal 
government reinvestment in 
R&D and a few years after the 
national Innovation Summit held 

policy-makers and politicians 
are asking important questions 
regarding the return to date on 
recent R&D investments as well 
as what is required to sustain the 
momentum. Given the magnitude 
of  the investment, these questions 

To help answer some of  the 
questions regarding the return on 
federal R&D investments, AUCC 
analyzed federal funds committed 
to “basic research”1  between 
1997-98 and 2004-05, and, in 
particular, the portion that was 
invested in university research. The 
federal government used the term 
“basic research” in its 2004 Budget 
Plan and “basic science and technology” in 
its 2004 Speech from the Throne to describe 
its investments in research made through the 
granting agencies, the Canada Foundation 
for Innovation and “other initiatives to create 
leading-edge capabilities”.2  Between 
1997-98 and 2004-05, the federal government 
committed $15 billion to these activities. 

Close to two-thirds of  this investment, or 
$9.4 billion, was allocated to the three federal 
research granting agencies – the Canadian 
Institutes of  Health Research, the Natural 
Sciences and Engineering Research Council 

and the Social Sciences and Humanities 
Research Council. The other one-third was 
divided among the Canada Foundation for 
Innovation ($3.65 billion); the Canada Research 
Chairs Program ($900 million); indirect costs 
support ($670 million); and Genome Canada 
($435 million). Of  the total amount, an estimated 
$12.4 billion was disbursed by 2004-05, of  which 

The remaining funds were distributed almost 
evenly between program operating expenditures 
and grants to other organizations that engage
in basic research.
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Of  the $11 billion distributed to universities 
between 1997-98 and 2004-05, almost 70 
percent was received only in the last four 
years. While time to discovery can differ 

the next, it often takes more than a decade 
to generate societal or economic impacts. 

of  these investments have yet to be realized.

There are, however, encouraging signs that 
recent federal investments in university research 

foremost in terms of  strengthening Canada’s 
overall research environment. As a result, 

Canadian universities are better positioned 
than they were prior to 1997 to compete for 
research talent, in part due to the development 
of  world-class research infrastructure and 
universities’ increased engagement in cross-
sectoral and international research initiatives. 
These improvements are “branding” Canada as 
a desirable destination for researchers and are 
leading other countries to consider emulating 
some of  Canada’s research policies and 
programs. They are also enabling Canada to 
make progress towards some of  the innovation 
targets set at the time of  the national Innovation 
Summit. While challenges remain to ensure 
Canada’s future competitiveness, it is possible 



to document the considerable progress made 
since a decade ago. These improvements in 
the research environment are important in that 

personnel and cultivate ideas – two of  the most 
important resources required for economic 
prosperity and quality of  life in the 21st century.

In its 2002 publication, Trends in Higher 
Education, AUCC documented a massive 
faculty renewal challenge, estimating that 
universities may need to hire as many as 30,000 
to 40,000 new faculty members between 2001 
and 2011.3 Of  these, 20,000 are needed to 
replace retiring faculty and as many as 10,000 
to 20,000 could be required to respond to 
anticipated enrolment growth and the demand 
for more university research. If  the upper 
end of  these projections is reached, Canada’s 
faculty numbers will need to increase from 
34,900 in 2001 to almost 55,000 by 2011.

The challenge of  replacing these faculty 
members over the next several years is a 

full-time faculty members on Canadian 
campuses. However, between 1992 and 
1997, this number fell by almost 10 percent 
to 33,700, as provincial government funding 
for university operating budgets decreased by 
a national average of  20 percent.4  During 
this period, public concern mounted as 
media headlines and concerned business and 
opinion leaders noted that the country was 
suffering a “brain drain” – losing top scholars 
to other countries, primarily the U.S.5

Since 1997, provincial government reinvestment 
in university operating budgets, combined 
with federal programs designed to attract 
and retain researchers in a highly competitive 
international marketplace, have been critical 
to reversing the downward trend. Between 

1997 and 2001, faculty numbers rose from 
33,700 to 34,900, and then increased more 
rapidly to reach about 38,000 nationally in 
2004. Today, while there are still stories of  
researchers leaving Canada, there are also 
more frequent accounts of  “brain gain”.

While these recent gains are encouraging, 
they must be considered within the context 
of  enrolment increases and international 
competition for research talent. There are 
currently about 4,000 more faculty members 
than in 1997, but student enrolment has grown 
by almost 200,000 over this same period 
and enrolment pressures will likely continue 
for the foreseeable future.6  Key competitor 
countries face similar faculty demographics, 
enrolment growth and pressures to expand 
their university research efforts. As a result, 
they too are stepping up their efforts to recruit 
and retain scholars. Consequently, Canada 
faces the major challenge of  ensuring the 
country can deliver the faculty required to 
respond to both growing research demands 
and to the expectations of  Canadians for 
greater student access to a research-enriched 
and internationalized university education.

In this global race for talent, federal initiatives 
such as the Canada Research Chairs Program 
are instrumental in encouraging both 
established researchers and promising young 
researchers to choose Canadian universities. 
Since the inception of  the program, 1,509 
university faculty members have received 
either a renewable Tier 1 chair ($200,000 a 
year for seven years) or a renewable Tier 2 

senior and junior chairs, 474 were awarded to 
faculty repatriated or attracted from abroad.7

Increased support for the direct costs of  
research through the federal granting 
agencies, the establishment of  a permanent 
program to fund the indirect costs of  
research and the creation of  CFI have also 
helped Canada attract and retain faculty 



members. These investments provide more 
competitive support for researchers and 
encourage young faculty members to engage 
in research. In recent years, all three federal 
granting agencies have reported substantial 
increases in the number of  new applicants.8

Government funding is also instrumental in 
encouraging Canada’s university graduates 
to pursue master’s and PhD studies. When 
government funding and faculty numbers 
declined in the mid-1990s, PhD enrolment 
stagnated between 1994 and 1997 and the 
number of  PhDs awarded leveled off  in 
1997.9  Recent increases in provincial funding, 
combined with renewed federal support for 
graduate students through scholarships and 
research funding, have contributed to an overall 
increase in graduate student enrolment of  
about 25 percent between 2001 and 2004.10

The Canada Graduate Scholarships program, 
introduced in the 2003 federal budget, will 
enable the federal research granting agencies to 
collectively award an additional 2,000 master’s 
and 2,000 PhD scholarships annually by 2006-
07. These awards, which will be worth a total 
of  $105 million a year when fully phased in, are 
in addition to other scholarships, bursaries and 
fellowships provided by the granting agencies. 
Further support is available through research 
apprenticeships funded through the three 
agencies’ direct grants to faculty members.

Educating more master’s and PhD students 
is important to ensure that Canada meets 
its labour market requirements for highly 

new graduates will help replenish the ranks 
of  Canadian faculty, historically more than 
two-thirds of  PhD graduates have worked 
outside of  academe.11  As advanced degree 
holders are needed by all sectors, particularly 
in occupational categories such as management 
and natural and applied sciences, government 
investments are critical to ensure that Canada 
has the necessary pool of  graduates.12

Between 1990 and 2004, the Canadian 
economy generated an additional 400,000 jobs 
for master’s and PhD graduates – a growth of  
70 percent over that period.13  This growth is 
expected to continue. Some of  this demand 
will be met by attracting talent from abroad. 
However, it is also necessary for Canada 
to develop more of  this talent at home.

Renewing university faculty ranks and 
attracting young researchers has been facilitated 
by concurrent investments in university 
research infrastructure. Canadian researchers 

investments since 1997 and has been upgraded 
from sub-standard to excellent or world-class.14

This represents a major shift from the mid-
1990s, when much of  Canada’s research 
infrastructure was outdated and at risk of  
failing to meet health and safety standards.15

eroding Canada’s ability to educate and attract 
quality scholars, to build R&D capacity, and 
to compete on the world stage. Observing 
the state of  university research infrastructure, 
the National Advisory Board on Science 
and Technology concluded in 1995 that 
“if  Canada is to preserve the quality of  the 
research conducted in universities, as well as its 
international competitive advantage in this area, 
mechanisms must be found to modernize and 
maintain Canada’s research infrastructure.”16

Recognizing this, the federal government 
established the Canada Foundation for 
Innovation in 1997 to fund research 

An independent, arm’s-length foundation, CFI 
allows for long-term planning for Canada’s 
research infrastructure. Infrastructure grant 



submissions are administered through a 
rigorous, competitive peer-review process that 
includes international scholars and is overseen 
by an independent board of  directors.17

Since its inception, CFI has allocated close 
to $2.6 billion to almost 4,300 research 
infrastructure projects at about 130 research 
centres and institutions across Canada. Given 
that CFI funds 40 percent of  the costs of  a 
project, institutions are expected to contribute 
and to attract additional funding from 
provincial governments, the private sector 
and other partners. Close to $3.9 billion in 
additional support has been attracted from 
outside the institutions, for a total of  almost 
$6.5 billion allocated to Canadian research 
infrastructure over the past seven years. An 
additional $379 million has been provided 
in infrastructure operating support.18

The largest of  these projects is the University 
of  Saskatchewan’s Canadian Light Source, 
which houses one of  only a dozen third-
generation synchrotrons in the world.19  The 
CLS probes the physical structure of  materials 
to the level of  atoms and molecules and 

substances and advances in nanotechnology. 
This national facility represents a major 

sector and academic partners from across 
Canada. Overall, almost $174 million has 
been invested in the CLS by all sectors.20

The CLS and other large-scale CFI projects 

social development of  their surrounding 
region, both in the construction phase and 
over the longer term. In the case of  the 
CLS, construction of  the building and the 
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synchrotron itself  created hundreds of  jobs in 

being attracted to the region as is new research 
talent. Staff  is expected to grow to 125 by the 
end of  2005 and hundreds of  Canadian and 
international academic and private sector 
researchers use the facility every year.

In addition, scholars report that CFI investments 
facilitate cross-sectoral and international 
collaborations. About 80 percent of  project 
leaders reported that CFI infrastructure had 

inter-institutional collaborations and intra-
institutional linkages among researchers.21  In 
2003-04 alone, more than 20,000 researchers 
and 3,800 post-doctoral fellows from Canadian 
universities used CFI-funded infrastructure to 
advance their research, as well as more than 
2,200 researchers from the domestic private and 
public sectors and close to 3,700 researchers 
from outside Canada. An additional 29,000 
trainees made use of  the infrastructure to 
enhance their training through research.22

CFI funding, in combination with federal 
research granting agencies’ support for the 
direct costs of  research, enables Canada to 
participate in major international projects such 
as NEPTUNE. This project, jointly led by 
the University of  Victoria and the University 
of  Washington and involving 12 Canadian 

optic cables to study a 200,000-square-kilometre 
area known as the Juan de Fuca tectonic plate, 
a region off  the coast of  British Columbia 
prone to undersea earthquakes. To date, CFI 
has approved $32 million for the project and 
the B.C. Knowledge Development Fund is 
providing another $30.5 million. The balance 
of  the funding for this $300-million project 
is coming from American sources. Currently 
under construction, NEPTUNE is expected 
to become operational in 2007 and will lead 

earlier warning of  earthquakes and tsunamis.

Realization of  these and other outcomes that 
result from R&D investments will depend on 
the strategy Canada adopts to fund research 
infrastructure over the next decade. By the end 
of  2006, CFI will have allocated the remaining 
funds available to support new projects and 
upgrade existing infrastructure. Decisions will 
therefore need to be made on how to fund new 
infrastructure in emerging areas of  research and 
provide on-going operating and maintenance 
support for the projects established by 2006.

Investments in research infrastructure represent 
an essential and ongoing cost of  doing business 
in an internationalized R&D environment. 
State-of-the-art equipment often has substantial 
operating or maintenance costs or quickly 
becomes obsolete. Sustained support for this 
aspect of  the research enterprise is also vital to 
a country’s ability to attract leading researchers, 
as world-class infrastructure is a magnet for 
global talent. For example, CFI project leaders 
report that infrastructure investments have 
helped recruit close to 3,200 new university 
faculty members (including more than 
1,200 international scholars), as well as 
retain more than 4,000.23  Canada, like other 
countries, will need to assess how best to keep its 
researchers, and by extension its infrastructure, 
at the cutting-edge of  innovation.



Recent investments in mechanisms such as 
CFI have improved universities’ ability to 
facilitate collaborative research efforts, thereby 

Canada’s research enterprise. Over the past 
10 years, Canada has overcome many of  the 
challenges of  the mid-1990s, when formal 
initiatives to foster productive partnerships 
were primarily those supported by the federal 
research granting agencies and the Networks 
of  Centres of  Excellence program. Canadian 
universities’ ability to establish the domestic and 
international linkages needed to compete on 
the world stage was further limited by cutbacks 
to the federal granting agencies’ budgets.

Canada’s universities are now more effectively 
and frequently collaborating with each other, 
partnering on projects with other sectors, and 
working with international counterparts. On 
the national front, for example, computers at 
universities in all regions are increasingly being 
linked in high-performance grids that pool 
processing power and make super-computing 
available across the entire network. Similarly, 74 
institutions across the country participate in the 
Canadian Research Knowledge Network, which 
provides researchers with desktop access to a 
wide array of  electronic journals that are critical 
to their research, but that may be beyond 
the budgetary reach of  any one institution.

Universities are also collaborating to manage 
intellectual property resulting from research 
and to ensure its successful transfer to the 
marketplace. In addition to participating in 
commercialization networks in every region of  
the country – Springboard in Atlantic Canada, 
Les BLEUs in Quebec, onSETT in Ontario 
and WestLink Innovation Network in the 
western provinces – 84 universities created the 
national Alliance for the Commercialization 
of  Canadian Technology in late 2004. ACCT 
is intended to implement programs and 

services to enhance Canada’s technology 
commercialization infrastructure, capacity and 
collaboration and will serve as a liaison for 
exchanges with government and industry.24

Canadian universities engage the private sector, 
governments and other partners in research 
initiatives by serving as a platform for collaborative 

research for other sectors. The share of  private 
sector R&D investment attracted by universities 
in Canada is the highest of  the G7 countries.25  
Altogether, more than $5 billion worth of  
research has been conducted by universities for 
the Canadian private sector in the last decade, 
with private sector investments in university 
research more than doubling in the last seven 
years alone.26  Included in these investments is 
private-sector support for more than 90 NSERC 
Industrial Research Chairs on campuses across 
the country. These chairholders and their research 
teams help universities both advance basic 
science and contribute to improved processes and 
products for businesses and regional economies.

Universities also facilitate collaborative R&D 
by participating in federal granting agency 
initiatives that actively promote cross-sectoral 
research activity. These include the Collaborative 
Research and Development grants and the 
Research Partnership Agreements at NSERC; 
the Major Collaborative Research Initiatives, 
the Aboriginal Research Grants, and the 
Community-University Research Alliances at 
SSHRC; and the Collaborative Health Research 
Projects and institute-led initiatives at CIHR. 
In addition, universities host 21 Networks of  
Centres of  Excellence. In recent years, these 

private sector and government participation. 
Between 1997-98 and 2003-04, the number of  
private sector partners involved increased by 90 
percent, while federal partners from departments 
and agencies increased by 160 percent.27



On the international front, Canada has taken 
important steps forward. Canada’s international 
research collaboration, as measured by the 
percentage of  publications involving co-
publication activity, continues to grow steadily 
and exceeds the world average.28  Canada has 
the highest rate of  international co-publication 
with the U.S. – the world’s largest producer of  
research – and is diversifying its co-publication 
activity through collaborations with researchers 
in Europe as well as emerging countries in 
Asia and in Central and South America.29

Canada’s level of  collaborative engagement 
in international development research and 
knowledge transfer has also grown over the 
last decade. This has been encouraged by 
programs such as the University Partnerships in 
Cooperation and Development program, which 
is administered by AUCC on behalf  of  the 
Canadian International Development Agency. 
Through the program, 129 partnerships were 
forged between Canadian universities and 
higher education institutions in developing 
countries to address pressing socio-economic 
and environmental concerns in these regions. 
Since the 1970s, Canadian universities have 
been engaged in a total of  close to 2,600 
partnerships in 136 countries worldwide.30

Through these projects, at least 265,000 
people in developing countries improved their 
knowledge and skills in a range of  sectors such 
as business administration, health sciences 
and basic education and teacher training.31

In the current global R&D environment, 
governments are increasingly recognizing 
that they must facilitate collaboration among 
domestic research performers to compete 
effectively on the international stage. As well, 
R&D performers understand that being 
internationally competitive requires them to be 
internationally collaborative. The challenge to 
Canadian research policy and funding agencies 
is twofold – to build upon existing mechanisms 
that facilitate collaboration among universities 

and among sectors and to ensure that these 
initiatives incorporate enhanced support for 
the international dimension of  partnership. 
In particular, support must be extended to 
increasing Canada’s research capacity for 
bringing about change through collaborative 
research with partners in the developing world.

Inter-university, inter-sectoral and international 
collaborative activities, facilitated by recent 
investments in direct and indirect costs, 
infrastructure and human resources, are helping 
brand Canada as a preferred international 
destination for research and as a key R&D 
partner. The university-based research 
programs Canada has established over the past 
eight years have been instrumental in achieving 
this recognition, garnering international 
attention and interest from government 
policy experts, decision-makers and the 
international talent Canada seeks to attract.

Canada’s growing global R&D reach and 

publication activity, but also by its record 



of  publication. While Canada represents 
only a fraction of  the world’s population 
(approximately 0.5 percent), it contributes 

32  Overall, 

publications produced in the world and in 
the categories of  environment and ecology, 
psychiatry and psychology, social sciences 
and economics and business, the country 
ranks among the top three in the world.33

In terms of  citation record, another important 

sixth in the world.34

easily surpasses the world average number of  

it by far.35  This speaks to the importance 
accorded by researchers in other countries to 
the work published by Canadian researchers. 
For example, scientists at the Sudbury Neutrino 
Observatory (or SNO), a major international 
particle facility for studying the sun’s core, 
working in collaboration with other partners 
wrote three papers that were recently ranked 
as the most cited physics papers in the world.36

Overall, Canada is one of  eight countries that 
collectively account for about 85 percent of  
the most cited publications in the world.37

Canadian researchers are also successfully 
attracting substantial international funding. 
For example, in the four years between 2001 
and 2004, the amount of  funding from the 
National Institutes of  Health in the U.S. coming 
to Canadians increased by more than 150 
percent.38  In 2004 alone, Canadian researchers 
received $65 million in funding from NIH.

These developments are encouraging and 
help brand Canada as a place of  research 
excellence. However, much remains to be done 
to ensure the country maintains and enhances 
its global R&D status. The reputation for 
research excellence built to date is the result 
of  many years of  increased investments and 
sound policies. These send the right signals 
to both domestic and foreign researchers and 

partners that Canada is in the “research game” 
for the long term. While developing such a 
reputation takes many years, it can be quickly 
lost, particularly among the most sought-after 
R&D talent, if  the country demonstrates any 
hesitancy regarding its long-term commitment 
to internationally-competitive R&D support.

Canada’s ability to maintain and enhance its 
international status will depend in large part 
on the knowledge-based relationships it fosters 
with other nations, both its current economic 
partners and those who are rapidly emerging 
as future leaders. Countries like Brazil, China, 
India and Mexico are new competitors on the 
international stage, and traditional competitors 

up their own R&D investments. Canada 
needs to increase collaboration with these 
new players and enhance its own investments 
and commitment to R&D to preserve its 
competitive edge and international stature.

Like many of  its key competitor countries, 
Canada and its universities have set public 
targets for R&D and have committed to 
periodically assess progress toward these goals. 
At the time of  the federal Innovation Summit in 
November 2002, AUCC reiterated its member 



institutions’ commitment to triple 
their collective commercialization 
performance by 2010. AUCC 
also indicated that universities, 
supported by partners from 
all sectors, would double 
the amount of  research they 
performed by this same year.

These targets, and others detailed 
in the 2002 AUCC Action 
Plan, were set in response to 

government in the 2001 Speech 
from the Throne and as part of  
the Innovation Strategy released 
in 2002.39  The overarching 
federal goal was for Canada to 

performers by 2010. The federal 
government further committed 
to doubling its investments in 
research by this same date.

To measure universities’ collective 
progress in meeting their target 
of  tripling commercialization 
performance, AUCC developed 
an indicator called Total Income from 
the Commercialization of  Intellectual 
Property. This measure is based on data reported 
every two years in the Survey of  Intellectual Property 
Commercialization in the Higher Education Sector
conducted by Statistics Canada.40  The tripling 
indicator is an aggregate of  gross income earned as 
a result of  royalties from licenses, equity disposed 
of  by institutions, dividends paid to institutions 
and reimbursement of  patent costs. Equity held 

of  these public and private holdings accurately 
and comparatively.41  In 1999, the base year for 
the tripling target, total income derived from 
the commercialization of  university intellectual 
property was estimated at $23.4 million.42

To triple this income from 1999 to 2010, 

will need to earn more than $70.2 million 
from their commercialization activities by 

progress and are on track to achieve 
the tripling target, possibly in a shorter 
timeframe than initially predicted. The 
most recent results of  the Statistics Canada 
survey show that between 1999 and 2003, 
universities more than doubled their total 
gross income from commercialization, 
from $23.4 million to $51 million.43
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Universities are also making 
considerable progress on a 
number of  other measures 
documented in the survey. 
While not subject to a tripling 
target, they provide a more 
complete picture of  the range 
of  commercialization activities 
undertaken by universities. 
Institutions are strengthening 
their commercialization capacity 
by investing more in their 

promoting more disclosures, 
supporting a growing number 
of  patent applications, starting 
more companies, promoting 
more licenses, and conducting 
more research in collaboration 
with the private sector. The 
federal Indirect Costs Program and initiatives 
such as the tri-agency Intellectual Property 
Mobilization Program, NSERC’s Idea to 
Innovation Program, and CIHR’s Proof  of  
Principle Program, which provide support 
for the commercialization of  university 
research, are all contributing to this progress.

While the tripling target and these additional 
indicators are important in that they speak 
to enhanced capacity to commercialize 
products and processes, even collectively they 
are only a partial proxy for the economic 

university research generates for Canada and 
the world. Commercialization contributes to 
improved industry-university relations, job 
creation, increased export sales and local 
socio-economic development. This generates 
wealth for Canada and improves Canadians’ 
quality of  life through innovations brought 
to market. For example, in 2002, university 
spin-off  companies alone employed almost 
20,000 people full-time and generated 
more than $2.5 billion in revenues.44

and achieving the tripling target ultimately 
depend on the presence of, and support for, 

calibre researchers and graduate students 
working in a well-resourced environment that 
innovative ideas are productively pursued. 
As only a small number of  discoveries will 
lead to company formation or licensing deals, 
attaining the tripling target also depends 
on access to technology transfer experts, 
experienced entrepreneurs and motivated 
venture capitalists. A key challenge, therefore, 
will be to ensure that Canada educates, 
retains and attracts a growing number 
of  researchers and industry experts.

The second target set in the AUCC Action 
Plan – the doubling of  research performed 

– will be measured according to the cumulative 
dollar value of  investments by all sectors 
in university R&D. This measure provides 
a proxy estimate of  the total amount of  
university research conducted, based on both 



dollars attracted from external 
partners and those allocated by 
universities themselves to their 
research activities. By factoring 

can be projected to establish the 
investments required to double 
the research performed by 
2010. Using this approach, an 
estimated minimum investment 
of  $14.2 billion from all 
sectors, including universities, 
will be required by 2010.45

Since 2000, the base year for 
the target, universities and 

increased their research activities, 
as measured in dollars invested in 
research, from $5.8 billion to $9.3 
billion in 2004. This represents 
an increase of  61 percent in 
four years.46  Thus, universities 
are currently on track to double 
their overall research activities.

progress toward the doubling 
target. First, if  the rate of  

anticipated, total investments could double 
without a resultant doubling of  the research 
activity. Second, given the catalytic nature 
of  their programs and activities, the rate of  
growth in federal support will likely affect other 
sectors’ investments in university research. 
Finally, as additional research performance 
depends heavily on the presence of  a growing 
number of  university faculty and graduate 
students, universities’ ability to attract and 

impact on achieving the target. All of  these 
contextual factors will need to be monitored 
to assess progress towards the target.

Universities’ ability to meet the collective 
targets they have set will depend on the 
federal government’s ongoing commitment 
to pursue the national innovation targets 

Throne and reiterated at the launch of  the 
Innovation Strategy in 2002. At that time, the 
federal government acknowledged Canadian 
productivity and competitiveness in a global 

growth in R&D investments by all major 
research performers. With this in mind, the 

goal of  having Canada rank among the top 

the commitment to at least double federal 
investments in R&D by this same date.
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One of  the key ways to measure 
a country’s research intensity is 
its gross expenditures on R&D 
expressed as a percentage of  gross 
domestic product. This measure 
is widely accepted and used to 
make international comparisons 
of  national R&D trends and to 
set national innovation targets. 
In the last three years alone, in 
addition to Canada, a number 
of  countries and the European 
Union have used this measure to 

reinvestment in research began, 
Canada’s GERD to GDP 
ratio increased from 1.66 percent in 1997 
to a high of  2.05 percent in 2001.47  This 
increase moved Canada from 15th to 13th place 
among OECD nations, yet the country still 
lagged behind the OECD average of  2.28 
percent. That same year, the U.S. ranked 

percent, while the world leaders – Sweden, 
Finland, Japan and Iceland – all had GERD 
to GDP ratios above three percent.

Despite continued federal investments in R&D 
since 2002, Canada’s GERD to GDP ratio has 
fallen each year to reach a low of  1.89 percent 
in 2004. While no comparative data is available 
systematically, Canada has likely slipped back 
to its initial ranking in 15th place. A downturn 
in the R&D investments of  the domestic 
private sector and foreign investors, combined 
with sustained investments by key competitor 
countries, are largely responsible for Canada’s 
inability to improve its ranking in recent years. 
A number of  leading and emerging countries 

investments, which raises the bar even higher 

Given that other countries are setting 
ambitious GERD to GDP targets and stepping 
up their investments, AUCC estimates that 
Canada needs to invest at least three percent 
of  its GDP in R&D by 2010 to dramatically 
improve its relative position and compete for 
a top 10 ranking. To achieve a three percent 
ratio, Canada’s overall R&D investments 
would need to increase to approximately 
$50 billion by 2010, which is more than 
double the 2004 level of  $24.5 billion.  

performers of  R&D by 2010, the federal 
government committed to double its own 
research investments by 2010. In 2000, the 
base year chosen by the federal government 
for its doubling target, federal investments in 
R&D totaled $3.6 billion, or 17 percent of  
overall R&D spending in Canada. Doubling 
such an investment by 2010 would require 
an annual average increase of  7.2 percent 
between 2000 and 2010, to reach $7.2 billion 



by the target year of  2010. In 2004, the 
federal government invested an estimated 
$4.7 billion in R&D, which puts it on track to 
achieve a doubling of  its R&D investments 
by 2010. To reach the target, overall federal 
investments will need to grow an additional 
53 percent over the next six years.48

The doubling of  federal government 
investments in R&D by 2010 represents a 

goal of  sustaining and enhancing Canada’s 
overall R&D performance. However, these 
investments would likely need to triple 

over the period rather than double, for 
Canada to make major progress toward the 
national objective of  ranking among the 

capacity, stimulating other sectors to invest 
in research. Federal investments catalyze 
both additional funding from other sectors 
and cross-sectoral partnerships where risk 
is shared among more funders. As such, 
federal investments in research will be an 
important indicator of  this country’s ability 
to reach its national innovation targets.
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Federal investments in university research 
since 1997 have made possible the 

research capacity that will fuel the country’s 
continuing international competitiveness, 
economic prosperity and quality of  life. The 
investments to date have shaped a number 
of  important interrelated dimensions of  
the research enterprise. New resources have 
helped increase the number of  researchers 
and the quality of  research infrastructure, 
encouraging increased collaboration both 
within Canada and internationally.

Together, these mutually reinforcing 
investments have helped make Canadian 
universities far more attractive places to do 
research than was the case a decade ago. A 
number of  measures have been introduced 
to document universities’ progress with 
respect to innovation, including a target 
of  doubling the research performed, and 
tripling commercialization performance, 
thereby strengthening their capacity to 
transfer knowledge to society through a 
number of  mechanisms. This increasingly 
productive and hospitable environment 
for knowledge creation makes it far likelier 
that progressively more of  the fruits of  
university research can be transferred into 
the economic, social and cultural fabric of  
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The primary purpose of  university 
research is to enhance collective 
understanding of  all facets of  matter, 

life and experience. A subsequent goal is to 
communicate and apply this understanding 
in ways that lead to increased prosperity and 
a better quality of  life. Universities achieve 
these objectives through collaborations with, 
and support from, Canadian and international 

and private sectors and colleges. Through 

and exchange the knowledge that is rapidly 
becoming the key currency of  the 21st century.

Clearly, no direct cause-and-effect relationship 

investments described in Chapter 1, the 
improvements in the research environment 

university research and knowledge transfer 

investments in university research manifest 
themselves over many years, often decades, 
and given the collaborative nature of  the 
work, can rarely be attributed uniquely to 
one funding or research partner. This is also 
the case with the examples of  university 

be attributed to support that was provided 
before recent federal reinvestments in research 
or to support that stemmed from multiple 
funders and partners. In some instances the 

working in relative anonymity and with little 
funding. At other times, the researchers have 

make unexpected discoveries in another. 

Often, researchers do not necessarily set out 
to generate economic wealth, nor are they 
guided in most instances by an expectation 
that their work will lead, at least over the short 
term, to major changes in public policy and 
citizen interaction, or new tools, techniques 
or processes. Rather, they seek to advance 

knowledge and understanding, nurtured 
by the support and freedom to pursue the 
controversial, the unasked or the seemingly 
unanswerable questions. Nonetheless, over 
the longer term, seeking answers to such 

knowledge and understanding – leads to 

Canadians, their communities and the world.

What is unique about university research, as 
compared to research in other sectors, is that 
it contributes greatly to the ability of  these 
other sectors to improve the productivity of  
their labour and capital. In this respect it is 
an enabling activity and the dynamic impact 
of  university R&D is far-reaching. So, for 
example, both an individual research project 
and the construction of  a sports stadium may 
have a comparatively small direct impact on 
GDP through the spending they generate in 
the economy. However, unlike the stadium, 
the results of  that research project, like faster 
wireless technology or the mapping of  the 
human genome, may have an enormous 
impact on future growth. Such research also 
increases the productivity of  the workforce, 
since a university education in a research-
enriched environment exposes students to new 
knowledge, and also helps them acquire skills in 
critical thinking, research and communications.

To document the dynamic impact of  university 
R&D on the Canadian economy, Fernand 
Martin, a Université de Montréal economist, 
updated an assessment he conducted for AUCC 
prior to federal reinvestment in research.1

Based on available data and estimates for 
2004, Dr. Martin estimated the dynamic 
impact of  university R&D on Canadian GDP 
to be about $50 billion. The dynamic impact 
of  Canadian universities’ R&D on Canada’s 
GDP is calculated by assessing universities’ 
cumulative contributions to both the production 
and transfer of  knowledge and technology 
and the enhanced productivity of  human 



capital. Combined, these factors represent 
universities’ cumulative contribution to total 
factor productivity – the economic growth 

and productivity of  labour and capital.

This economic impact has more than 

assessment based on data from 1993. At that 
time, Canadian universities were responsible 
for 30 percent of  all Canadian R&D and 
represented expenditures of  approximately 
$3.6 billion annually. By 2004, Canadian 
universities accounted for more than 38 
percent of  all research done in Canada and 
counted expenditures of  more than $9.3 

demand for university research.2  The number 
of  university graduates and their contribution 
to Canada’s productivity have also increased, 
which further bolster the assessment of  
universities’ R&D contribution to the 
enhanced productivity of  human capital. 

To achieve this economic impact as well as 
social and cultural advancement, universities 
transfer knowledge in many ways. In addition 

universities contribute to Canada through 
publications and presentations; expert 
advice and consulting; community service 
and outreach; public policy engagement; 
socio-economic development; cross-sectoral 
partnerships; and the commercialization 
of  university research. While some of  these 
activities are more prevalent or more widely 
documented than others, all contribute to 
the successful transfer of  knowledge to and 
from Canadian society. Together, these forms 
of  knowledge transfer lead to substantial 

provinces, regions, countries and the world.

model developed by AUCC (see page 41) are 

– they transcend any single agenda and are 
all critical to the current and future well-being 
of  Canada and its citizens. While this list of  

broad aspirations of  Canadians and provides 
a useful starting point for illustrating the 
contributions made by universities across 
the country. In the pages that follow, AUCC 
highlights some of  the major challenges 
confronting Canada and the world today 
and provides examples of  university research 
and knowledge transfer that enhance 
collective understanding of  these issues. 

While an attempt has been made to be 
regionally representative in the selection 
of  examples and to suggest the breadth of  

and knowledge transfer activities, this is not 

AUCC member institutions. Nevertheless, the 
examples begin to illustrate the momentum 
universities have in advancing or resolving 
Canadian and world issues and suggest the 
overall importance of  higher education and 
research to economic prosperity and quality 
of  life. For more institutional examples 

research and knowledge transfer, visit the 
Web site www.aucc.ca/momentum. 
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Canada’s ability to compete and prosper 
in a knowledge economy is increasingly 
dependent on attracting and retaining 
university-educated workers. In 2004, 
there were 1.2 million fewer jobs for 
those who had not completed high 
school than in 1990. Over the same 

period, more than 1.5 million jobs were 
created for university degree holders 
in Canada.3  This trend is expected 
to continue over the next decade as 
the demand for university graduates, 
particularly in the fastest growing 
occupations in Canada, increases.



engaging in research on productivity and 
innovation and researching ways to improve 
work conditions for Canadians overall, 
universities help to ensure a strong and 
productive workforce. These contributions 

challenges as it shifts from a natural resource, 
extraction-based economy to a knowledge 
economy. Over the longer term, the country’s 
labour force will need to create even more 
wealth to address the costs associated with 
the aging of  the baby boom generation. The 
production of  more highly-skilled university 
graduates is therefore crucial to respond to 
the short and long-term challenges, especially 
given that the size and productivity of  the 
labour force is an essential driver of  economic 
growth, wealth creation and quality of  life. 

Through their graduates, universities contribute 
to the transfer of  facts, theories, methods, skills, 
opinions and culture. This transfer of  knowledge 
introduces innovation into the national economy 
as graduates enter the workforce armed with 
new ideas and new ways of  understanding the 
world around them. In the last 10 years alone, 
Canadian universities have awarded more than 
1.5 million undergraduate and 300,000 graduate 
degrees in hundreds of  program areas.4

Over the course of  their careers, university 
graduates typically earn $1 million more than 
those with a high school education and have 
the highest levels of  workforce participation 
and the lowest levels of  unemployment.5  The 
greater returns enjoyed by university graduates 

graduates made up almost 23 percent of  
the population aged 25 to 64 in 2003, they 
contributed 42 percent of  the income tax 
base and received only 13 percent of  the 
direct government transfers to individuals.6

University graduates are also more likely 
to live longer, make fewer visits to medical 
professionals, and generally enjoy better health. 
By leading healthier lifestyles and earning 
higher levels of  income, university graduates 
broaden the tax base, which is needed to fund 
Canada’s health care system and provide other 
vital social services. Their ability to generate 
economic and social value makes them key 
drivers of  competitiveness and productivity.  

Graduates’ contributions to the productivity 
of  the workforce are further enhanced 
by the fact that many, by virtue of  their 
education, value and pursue lifelong learning. 
In 2002, an estimated half  of  all university 
graduates surveyed reported that they had 
acquired new knowledge or skills through 
self-directed learning.7  Moreover, employers 
are three times more likely to invest in 
formal, employer-supported, job-related 
training for these employees than for those 
with a high school diploma or less, as they 
recognize university graduates’ ability to 
continuously learn and adapt.8  Both the 
desire and capacity that university graduates 
have for continuous learning position them 
well throughout their lives to be agents of  
change in their communities, workplaces 
and public engagements. Therefore, while 
universities mobilize the knowledge created 
on their campuses and beyond in many 
ways, the pre-eminent form of  transfer is 
through the graduates they produce.



Canadians’ standard of  living has long 
depended on the country’s competitiveness 
in an international trading economy 
where its abundant natural resources 
provided a major advantage over most 
competitors. Today, a better quality of  
life depends increasingly on Canada’s 
ability to compete in a global knowledge 

economy. Through their research efforts, 
universities produce the ideas and new 
knowledge that increase productivity and 
add economic value. Universities also 

that sustain innovation in the private 
sector and play an important role in 
attracting venture capital and partners.



Over the last 10 years, universities have 
conducted more than $5.2 billion worth of  

as part of  their innovation process.9  Moreover, 
university spin-off  companies alone have 
generated almost 20,000 jobs in 2002 as well as 
some $2.5 billion in annual sales.10  While some 
of  the university contribution to innovation 
manifests itself  in new products and services, 
university research also helps to improve 
business processes and stimulate economic 
development more generally. Cumulatively, 
universities’ dynamic impact on Canada’s 
economy was estimated at $50 billion in 2004.11

Inventions may save lives, improve 
performance or simply make an everyday 
activity or process easier. Universities are 
major hubs of  innovation that promote the 
exploration of  ideas necessary to develop 
products that enhance everyone’s daily life 

institutions, spin-off  companies and for the 
Canadian economy at large.

An invention at the Université
de Sherbrooke has led to a patent for software 
that can run on a microchip used to convert 
the human voice into a digital signal at 
minimum bandwidth. This voice compression 
technology – commercialized with the help 

and global industrial partners – now enables 
communication in more than one billion cell 
phones and about 300 million computers 
around the world. The software, commonly 
referred to as the “MP3 for the voice”, has 
earned the university and its inventors up to 
$16 million a year in royalties, and has led 
to the creation of  two spin-off  companies.

Research at Queen’s University
led to the development of  FibrillexTM, a 
drug with the potential to treat secondary 
amyloidosis, a progressive and fatal condition 

such as rheumatoid arthritis and Crohn’s 
disease. Fibrillex has just completed clinical 
trials and is awaiting regulatory approval. 
It is being developed by Neurochem Inc., a 
spin-off  company established by PARTEQ 
Innovations, Queen’s University’s technology 

people and is valued at more than $625 million.

Before research at the
University of  British Columbia resulted in a 
drug called VisudyneTM, a diagnosis of  age-
related macular degeneration was likely the 
precursor to blindness. Bolstered by strong 
industrial partnerships, this research breakthrough 
has helped save the vision of  about 300,000 
people. VisudyneTM is now approved in more 
than 70 countries and worldwide sales have 
totaled more than $1 billion US since 2000.

current business technologies and processes 
– an activity that is necessary for long-term 
sustainable economic growth.12  Canadian 
universities contribute to this growth by assisting 
businesses with product and process innovation.

Since opening in the spring
of  2001, McMaster University’s Manufacturing 
Research Institute has worked to meet the R&D 
needs of  the manufacturing sector by developing 
new technologies, products and services. For 
example, its award-winning research on 



“intelligent machining” involves enhancing 
manufacturing processes with the use of  
sensors, monitors and software to minimize 
human error and to anticipate industrial 
process requirements. In another research 
initiative, MMRI engineers, in partnership with 
Materials and Manufacturing Ontario, Cobra 
Machine Tool and Ford USA, are developing 
a mill/grind tool to be used by Ford for auto 
part manufacturing. By performing these 
two procedures with a single machine, plant 

The Laboratoire de recherche
sur la performance des entreprises at the 
Université du Québec à Trois-Rivières is 
assessing factors that affect small and medium-
sized enterprise performance. This research has 
led to the development of  a tool to assist 
SMEs with decision-making by comparing 
management practices and outcomes 
with similar businesses. They have also 
developed a software program, eRisC, 

main risk factors that could compromise 

the success of  SME expansion, export and 
innovation projects. To date, approximately 
600 companies have used these tools.

AUTO21, a Network of Centres
of  Excellence hosted by the University of  
Windsor, contributes to the advancement 
of  the automobile industry. With more than 
110 industry, government and institutional 
partners, the network supports over 230 
researchers at 37 Canadian universities who 
work on health and safety issues, materials 
and manufacturing research, fuels and 
emissions, and other automotive issues. 
As part of  this effort, researchers at the 
University of  Windsor collaborated with 
DaimlerChrysler Canada on a program 
that helps parents ensure that they have 
installed child safety seats correctly; 
currently, few are accurately installed.

The Human Performance Lab at the
University of  Calgary was contracted by Adidas to 
design a soccer shoe that improves kicking speed. With 
3-D computer modeling, the research team assessed 

with human subjects. The result: the Predator Pulse, a 
signature shoe line of  British soccer great David Beckham. 
HPL researchers estimate that their efforts have contributed 
to about half  of  all functional developments related to 
sport shoes – a product that annually earns billions of  
dollars worldwide for companies like Adidas and Nike.



Over the last 25 years,
a number of  fatal aircraft accidents have been 
attributed, in part, to ice formation on the ground 
prior to takeoff. Established in 1994, the Anti-
Icing Materials International Laboratory at the 
Université du Québec à Chicoutimi studies and 
simulates ice formation in order to minimize 
its inconvenience. AMIL is the only laboratory 
in the world accredited to certify de-icing and 

to take-off  for icing protection and aerodynamic 
acceptance; its clients range from Dow Chemical 
Company to China’s Beijing Aviation. The lab 
conducts research for Transport Canada, the 
Federal Aviation Administration and numerous 
international commercial aerospace, chemical, 
and transportation industry clients. Along 
with creating computational models of  icing 
to better predict problems, lab researchers 
are now developing solutions including the 
evaluation of  innovative “ice-phobic” materials 
that will improve transportation safety.

Beyond the performance of  research for 
the private sector, universities are catalysts 
of  economic development by attracting 
business and capital and are important 
assets to their communities. They are 
crucial to the emergence and development 
of  industrial clusters and, through their 
R&D efforts and interactions with local 
companies, foster the creation of  new 
businesses and boost productivity.

Researchers at the University
of  British Columbia and the University of  
Saskatchewan have developed an experimental 
vaccine that reduces the level of  a dangerous 
strain of  E.coli in cattle. By vaccinating cattle, 

E.coli (strain O157:H7) water and food 
contamination. Symptoms of  E.coli infection 
can be severe, especially in the young and 
elderly. In Canada, there were some 1,500 
cases of  E.coli infection related to this strain 
in 1999; in the U.S., this strain results in an 
estimated 73,000 cases and 61 deaths each 
year. The vaccine is a promising development 
not only to relieve human suffering, but also 
for meat producers who currently lose up to 
$5 billion annually due to this bacterium.

Researchers at the Cool
Climate Oenology and Viticulture Institute 
at Brock University are using technology 
to identify key aroma compounds found 
in Canadian ice wines. Canada is now the 
world leader in ice wine production, and 
Brock’s research will identify chemical and 
sensory markers unique to Canadian ice 
wines. This research is of  importance to 
the Wine Council of  Ontario and Vintners 
Quality Alliance Ontario, as it may provide 
a means of  protecting the Canadian industry 
from the sale of  counterfeit ice wines.



Researchers at Dalhousie

reinforcement technology that has received 
international recognition for its performance 
and potential to help address the issue of  
aging infrastructure. Distributed by leading 
concrete admixtures suppliers, this synthetic 
material is being used in countries around 
the world including Canada, South Africa, 
Japan and some European countries. Further 
investment in this research aims to advance 

develop better tools to analyze the “health” 
of  infrastructure so that building life can 
be extended, maintenance costs reduced 
and structural catastrophes avoided.

During the 1980s, computer
scientists at the University of  Waterloo helped 
the Oxford English Dictionary publisher to replace 
the existing paper system of  tracking OED
source material by developing the software 
necessary to maintain and access its 60 million 
words electronically. This search and retrieval 

search engine in the early 1990s. Open Text 
was spun off  in 1991 to market the software 
and the company went public in 1996. Today, 
Open Text is one of  Canada’s largest software 
companies and a global leader in Enterprise 
Content Management software, with 2,100 
employees around the world, 17 million users, 
and over $290 million US in revenues. Open 
Text retains close ties with the university, with 
its corporate headquarters located in Waterloo.



Canadians value access to timely medical 
information and services aimed at helping 
people achieve the best possible health. 
However, population growth, an aging 
citizenry, and expensive new drugs and 
technologies are straining the universal 
medicare system on which Canadians 

rely. These demands have pushed health 
care spending in Canada to an all-time 
high of  $130 billion in 2004.13  The 
Conference Board of  Canada further 
estimates that between 2000 and 2020, 
health care costs will increase by 171 
percent to reach $243.8 billion.14



The health of  Canadians depends upon 
innovative solutions that will relieve these 
pressures on the universal health care 
system – including better management 
practices, a stronger focus on prevention and 
chronic disease management, more effective 

resources and the development of  affordable 
new medical technology.15  Canadian 
university research and knowledge transfer 
are critical to ensuring these solutions are 
realized. Universities also contribute to the 
health of  Canadians and the sustainability 
of  the health care system by educating highly 

universities across the country have graduated 
more than 400,000 health care professionals 
including amost 17,000 medical doctors.16

An estimated 16 million Canadians live with 
chronic illnesses. The resulting costs are high: 
67 percent of  the total direct costs of  the 
health care system are expended on chronic 
diseases. Chronic diseases also account for 
60 percent of  total costs associated with 
productivity losses and foregone income.17

As the number of  new cancer cases in 
Canada continues to rise – outstripping 
population growth by a rate of  about 
two to one since the start of  the decade 
– university research discoveries are 
critical to improving survival rates.18

One area where university research is having 

chronic disease is in the study of  diabetes, 
which currently affects an estimated 2.25 
million Canadians.19  Building on the discovery 

of  insulin by the University of  Toronto’s 
Banting and Best in the 1920s, university 
research continues to advance our ability 
to prevent and treat this chronic disease.

A medical procedure developed
at the University of  Alberta continues to 
receive international acclaim as a major 
breakthrough for those living with type 1 
diabetes. The Edmonton Protocol involves 
transplanting insulin-producing cells from a 
healthy pancreas into the liver of  a diabetes 
sufferer. Once injected, the cells develop a 
blood supply and begin producing insulin. Since 
1999, the protocol has helped more than 500 
patients worldwide, including 85 in Canada. 

study published in July 2005, one year after 
transplantation, 80 percent of  patients no 
longer required insulin injections. Five years 
after transplantation, most patients had to 
resume insulin but 80 percent still had function 
of  the implanted islets, reducing the amount of  
insulin required by approximately 50 percent. 

In 1984, researchers at the
Ontario Cancer Institute, part of  the University 
of  Toronto’s University Health Network, 
solved one of  the immune system’s greatest 
puzzles when they uncovered how T-cells 
work to recognize and destroy viruses and 
bacteria in the body. Twenty years later, the 

been cited more than 1,200 times and has 

This university-led discovery continues to fuel 
understanding and treatment of  autoimmune 
diseases, including the development of  



A university-industry
partnership in nuclear medicine is resulting 
in the development, manufacture and 
global distribution of  products to diagnose 
and treat diseases such as cancer. Through 
collaboration between TRIUMF, a national 
particle and nuclear physics lab located on 
the University of  British Columbia campus, 
and MDS Nordion, the world’s leading 
supplier of  medical isotopes, up to 50,000 
treatment doses of  radiopharmaceuticals are 
produced and shipped weekly to the nuclear 
medicine community worldwide, enabling 2.3 
million patient treatments a year. TRIUMF 
is a partnership that involves 13 Canadian 
universities and is the only facility in Canada 

treat ocular melanomas (cancer of  the eye).20

McGill University and
McMaster
a new gene known as beta-1 that regulates 
the growth of  breast tissue. When the gene 
is blocked or removed, tumour growth 
is halted. With this research, drugs can 
be developed to treat breast cancer. The 
Canadian Breast Cancer Foundation 
estimates that in 2005, 21,600 Canadian 
women will be diagnosed with breast cancer 
and 5,300 will die from the disease.21

While Canadians are comparatively 
among the healthiest people in the world, 
many citizens are at risk for disease from 
factors such as poor nutrition, inactivity, 
obesity, tobacco use and accidents. 
University research is contributing to 
new practices and products to improve 
and maintain overall public health.  

McMaster University led a major
global research project, the INTERHEART 
Study, that involved more than 29,000 people in 
52 countries. This international study determined 
that worldwide, nine easily measurable factors22  
predict more than 90 percent of  the risk of  a 
heart attack. This research has major implications 
for developing prevention programs targeted at 
premature heart attacks.



The University of Guelph
has developed a new dietary source of  DHA, 
one of  the essential omega-3 fatty acids, which 
is crucial for brain and eye development and for 
reducing the risk of  heart disease. DHA is made 
available for human consumption through 
the cow’s milk after it ingests a specially-
designed feed. Using this process developed 
on the Guelph campus, Neilson Canada, in 
partnership with the university, created the 
“Neilson Dairy Oh!” milk product containing 
DHA, now available in grocery stores.

The demands on the health care system are 
expected to grow as the Canadian population 
aged 60 and over increases from 17.5 percent 
today to approximately 26 percent by 2020.23

University research into overall health 
care system issues, including waiting times, 
diagnostic procedures and drug dispensing, 
helps to improve the overall delivery and 
quality of  the health care system in Canada.

The “Ottawa Ankle Rules”,
developed at the University of  Ottawa and 
the Ottawa Health Research Institute, are 
diagnostic guidelines that have transformed the 
way doctors assess and treat patients. Posted 
in emergency rooms around the world, these 
clinical decision-making rules are nearly 100 
percent effective in ruling out ankle fractures, 
thereby reducing the number of  unnecessary 
x-rays. They have become the prototype for the 
development of  other such guidelines, including 
knee, head and spinal injury rules. All of  these 
reduce emergency room crowding and save 
the health care system millions of  dollars.

Researchers at the University
of  Western Ontario’s Centre for Studies in 
Family Medicine are developing innovative 
ways to improve family medicine and primary 
health care delivery. The research includes a 
state-of-the-art pilot project to use patients’ 
electronic medical records – in accordance 
with privacy guidelines – to create a searchable 
database. This database could help physicians 

by identifying common patterns. The centre 
is also pioneering an innovative online 
discussion and education group for improving 
physicians’ use of  evidence-based guidelines, 
and helping primary caregivers provide better 
counselling for patients with type 2 diabetes.

New technologies and tools enhance the long-term 
sustainability of  the health care system and deliver 
improved outcomes for patients. University research 

in health care technology and processes.

At the University of
British Columbia’s Centre for Hip Health 
and Musculoskeletal Research, researchers 
have perfected a minimally-invasive surgery 
technique that will be studied nationally to 
determine if  it can produce better health 
outcomes for hip replacement patients. 
Prior to the development of  this technique, 
patients were exposed to greater risks. Now, 
those undergoing hip surgery require a 
smaller incision, and experience less muscle 
damage. It is hoped that this advance will also 
improve mortality rates, which currently sit 



The Halifax Brain Repair Centre, a
partnership of  Dalhousie University, the Capital 
District Health Authority in Halifax, the IWK Health 
Centre, National Research Council and other government 

robotic surgery. This technology allows experts in urban 
areas or at key research centres to guide surgeons at a 
distance while they perform critical procedures on patients 
who would otherwise not have access to this expertise. 
The Brain Repair Centre’s next goal is to have surgeons 
actually perform neurosurgery from a distance via 
robotic technology, with the robotic apparatus being 
developed in Halifax. 

Researchers at Memorial
University of  Newfoundland’s school of  
pharmacy, together with North Atlantic 
Biopharma, have developed a new intravenous 
feeding product based on omega-3 nutrients 
from seal oil. North Atlantic Biopharma 
currently has a strategic alliance with 
a Chinese pharmaceutical company to 
bring the product to market in Asia. The 
Genesis Group, Memorial’s technology 
commercialization arm, provided the 
researchers with the structure to test and 
market their product, which is now at the 
clinical-trial stage. The new pharmaceutical 
product will be used to feed patients who 

orally, and will be particularly helpful 
for trauma and post-surgery patients.



Reconciling the use of  the environment for 
human activity and economic development 
with the need to preserve increasingly 
threatened natural resources is a global 
challenge. In Canada, natural resources 
and agriculture account for more than 
20 percent of  the domestic economy and 

must be managed in a sustainable way.24  
Consequently, the efforts of  Canadian 
universities to increase our understanding 
of  ecosystems, assist in the management 
of  our natural resources, and develop 
new environmental technologies and 
processes are of  critical importance.



Human presence affects ecosystems in 
ways that alter their natural balance and 
add to their fragility, which can lead to 
unpredictable and far-reaching global impacts. 

understanding how they change and why, 

impact of  human activities, universities are 
helping address the sustainability challenge.

Grasslands are one of the
most endangered ecosystems in Canada. Without 
grasslands, Canadians would be deprived of  an 
important source of  recreation, applied research 
opportunity and economic gain. Researchers at 
the University of  Lethbridge focus on developing 
more natural forms of  pest control that will 
not harm this ecosystem. The research has 
international implications as it is being used to help 
develop a non-chemical response to grasshopper 
and locust outbreaks in Africa. The researchers 
are also using insects to determine whether silt, 
nutrients, temperature changes and pesticides are 
affecting the water quality in prairie streams.

Canada has the world’s longest marine 
coastline, is home to 20 percent of  the world’s 
supply of  fresh water, has 10 percent of  
the world’s forest and is one of  the largest 
mining nations on the globe.25  University 
researchers are actively advancing our 
understanding of  how to use and protect 
Canada’s natural resources in an economically 
and ecologically sustainable way.

Researchers at the University
of  Regina are conducting a comparative 
study of  Canada’s South Saskatchewan 
River Basin and Chile’s Coquimbo Water 
Basin to help determine how climate change 
will stress prairie water resources. The two 
areas share many characteristics – a dry 
climate, agricultural economy, scarce water 
resources – yet the Chilean region’s advanced 

predict and develop solutions for the 
conditions that could exist in Saskatchewan 
in the decades to come. By developing more 

Queen’s University’s Paleoecological
Environmental Assessment and Research Lab analyzes lake 
sediments to map climate change over generations and its 

and human interaction with the ecosystem. PEARL’s research 

industrial activity and acid rain. This information is used by 

decision-making. PEARL data were also instrumental in 
shaping the acid rain debate in the United States.



manage water supplies in ways that avoid 

The Université du Québec
à Rimouski is helping to manage Canada’s 
natural resources by studying how toxic 
substances affect high latitude coastal 
environments and aquatic resources. 
Researchers at the university developed a 

oil residues from waste discharges and 
oil spills, regardless of  oil type or water 

the decision by the International Marine 
Organization to ban, by 2008, the worldwide 
use of  the biocide TBT (tributyltin), which 
is highly toxic for all marine organisms.

Researchers at Trent University
are developing an advanced robotic system 
that can be used for leading-edge research in 

and extract thousands of  DNA samples from 
a variety of  tissue samples including those 
from black bears, pine needles and whales. 
The technology is already being used by 
the university’s Natural Resources DNA 

comprehensive genetic database. The DNA 

used in wildlife management activities such 
as tracking the health of  whales and other 
migratory animals, understanding the breeding 
patterns of  the bears and wolves, and assessing 
the spread of  rabies in raccoon populations. 

With the costs of  implementing the Kyoto 
Accord in Canada estimated at about $10 
billion by the federal government, Canada 
needs to develop new approaches to reduce 
emissions and dependency on fossil fuel-burning 
technologies.26  New and reasonably priced 
sources of  sustainable energy, improved methods 
for using current energy sources and enhanced 
conservation practices are required. Universities 
are contributing solutions by researching new 
technologies based on wind, solar, hydrogen, 
fuel cells, biomass and other sources, and by 

fuel and energy generation systems. 

The demand for electricity
is expected to grow substantially, which 

production processes and infrastructure. As 
wind power offers a viable alternative energy 
source, the École de technologie supérieure, 
in collaboration with government partners, 
is researching wind turbine technologies with 
an emphasis on their operation in northern 
climates. This research is developing advanced 
aerodynamics modeling and test procedures for 
wind turbines. Techniques and tools created will 

turbines, and may help Canada develop a new 
niche industry in wind turbine construction.

Under an initiative at the
Institute for Sustainable Energy, Environment 
and Economy and in partnership with 
Alberta Ingenuity, researchers at the 
University of  Calgary are developing 
environmentally-friendly technologies to 
recover and upgrade Alberta’s oil sands 
resources. A technology called Steam-Assisted 
Gravity Drainage, perfected between 



1983 and 1995 in the faculty of  engineering, is 
being used to unlock billions of  dollars of  oil 
sands that were previously inaccessible. The 
Calgary team is now focused on developing 

that enhance the quality of  the fuels produced 
and on using their extraction processes to 
substantially increase the recovery rate of  
Canada’s 175 billion barrels of  oil sand reserves. 

Canola, developed at the
University of  Manitoba and University of  
Saskatchewan, in collaboration with federal 
government researchers, is currently grown on 
more than 4.5 million hectares in Canada every 
year and competes with wheat for top spot in 
terms of  farm cash income. The University of  
Saskatchewan is now developing “green” diesel 
fuels and fuel additives from low grade canola 
and other oilseeds that may have been damaged 
by heat or frost, as well as waste restaurant 
grease. These products could reduce engine 
wear by 50 percent, improve fuel economy by 
up to 10 percent, and lower environmentally 
harmful sulfur emissions dramatically.

Researchers at the Institut

developed a cost-effective process for treating 
industrial sludges. The technology, called 
Stabiox, is marketed by BIOLIX Corporation 
to municipalities and to the paper industry. 
By stabilizing and treating sludges to remove 
heavy metals, risks to human health and 
ecosystems are lessened and paper companies 
save around 20 percent of  their sludge 
disposal operating costs. Building on this 
innovation, researchers are now exploring 
ways to reduce the quantity of  sludge disposed 

of  sludges into high value-added products.

Researchers at Université Laval are
working with the Canadian peat moss industry and 
governments to maintain and restore peatlands, which cover 
more than 11 percent of  Canada’s land mass. Peat moss 

harmful environmental carbons, and is also sold commercially to 
gardeners and professional growers. Through their involvement 
in the Peatland Ecology Research Group, Laval’s researchers are 
developing new processes that reestablish vegetation on mined 

assessing the feasibility of  berry production and tree plantations
on these sites, thus participating in international efforts toward 
the development of  global peatland conservation strategies, 
some of  which are in force in the United States, Germany 
and Finland.



Strong and vibrant communities are a 
prerequisite for success in the knowledge 
economy. In Canada, however, the 
consequences of  growth disparity among 
rural and urban communities threaten to 
weaken national prosperity. Fifty years ago, 
the distribution of  Canada’s urban and 

rural populations was roughly even. 
By 2001, cities were home to almost 

a deepening urbanization trend.27  This 
change has implications for the renewal 
of  cities as well as the survival of  rural 
communities throughout Canada. 



Universities make critical contributions to 
the sustainability and vitality of  both rural 
communities and cities. Through their research 
and knowledge transfer activities, universities 
enhance our understanding of  urban and 
rural priorities, improve living conditions 

infrastructure. They also serve as magnets to 
attract new and established businesses and 
venture capital as they provide access to highly 

In 2003, 27 census metropolitan areas 
accounted for nearly two-thirds of  Canada’s 
gross domestic product.28  As key economic 
engines, these cities must continue to 
attract and retain skilled labour and capital. 
Cities’ competitive edge in this regard 
rests with their ability to provide desirable 
living conditions. University research 
helps achieve this goal by improving urban 
planning, policies and programs and 
strengthening community infrastructure.

The University of Winnipeg’s
participation in a Social Sciences and 
Humanities Research Council’s Community-
University Research Alliance project is 
helping to reverse inner-city decline in 
Winnipeg. Since 2001, researchers and 
community partners have collaborated 
to sustain inner-city neighbourhoods 
through community capacity building, the 
development of  community resources, policy 
interventions and mentoring. Working with 
the community and applying their research, 
they have created a Rooming House Tenants 
Association; negotiated an agreement 

stakeholders to identify priorities for renewal; 
and established a mentoring program for 
inner-city youth to foster life-skills, coping 
strategies and increased self-awareness. 
The University of  Winnipeg has sponsored 
more than 35 research projects on inner city 
issues, conducted summer institutes focusing 
on inner city revitalization and hosted 
numerous workshops and discussion groups.

Researchers from the University of Toronto’s
Centre for Urban and Community Studies are helping to 

neighbourhoods does not displace poor and elderly people who 
want to stay in their communities. The research team of  about 30 
Canadian and international partners is documenting, analyzing and 
forecasting neighbourhood trends in seven locales west of  downtown 
Toronto. The research will promote community engagement and 

growth and development in their own backyards. As a detailed 

ethnically and socio-economically diverse urban centres such 
as Vancouver and Montreal. 



Researchers at McGill
University’s School of  Architecture have 
developed the Grow Home – a 1,000 square 
foot three-story townhouse. Buyers, who 
are generally young couples, have a choice 
of  33 customizable options, which allow 
trade-offs between amenities and costs. Since 
1990, more than 10,000 Grow Homes have 
been built in Montreal and thousands more 
constructed in North America and Europe. 
Grow Homes cost about $60,000 to build 
(excluding land costs) and many owners 

Grow Homes also use less construction 
material and reduce construction waste.

While Canada’s cities are growing, rural 
populations are remaining static or declining. 
Many rural communities that previously 
relied on industries such as forestry, mining 

now face economic instability. The health of  
those living in rural and remote regions of  
Canada is also lagging behind that of  urban 
residents. Small town, rural and northern 

health risk factors such as obesity and smoking. 
Rural regions also experience a higher than 
average prevalence for developing chronic 
diseases such as arthritis.29  Through research, 
universities are giving rural communities the 
knowledge and tools to enhance the overall 
health and well-being of  their populations 
and to sustain and diversify their economies.

Extraction of natural
resources remains important for rural 
communities, but these activities no longer 
sustain their economies. Thus, New Rural 
Economy Project researchers at Concordia 
University have teamed with people who live in 
rural areas and policy-makers to help revitalize 
rural communities by addressing issues relating 
to communications, environment, services and 
government. This project, involving 15 Canadian 
researchers, 25 partners, and 32 study sites, helps 
rural communities worldwide share and adapt 
successful strategies.

An interdisciplinary research
team at Laurentian University which includes 
the Centre for Rural and Northern Health 
Research and other researchers is working to 
understand the determinants of  health for 
rural anglophone, francophone and aboriginal 
communities. Investigators examine health 
service usage in remote communities and assess 
innovative approaches, such as telehealth and 
outreach programs, in overcoming health care 

the geographic distribution of  health care 
providers, personnel recruitment and retention 
issues, and rural medical education. Research 

support policy and program development 
that improves rural health service provision.



According to the Federation of  Canadian 
Municipalities, the municipal infrastructure 

2004 and is growing by $2 billion a year.30

Communities across Canada manage a 
wide range of  infrastructure and services, 
including roads and transit, water supply 
and wastewater treatment facilities, and 
cultural and recreational facilities. In all of  
these areas, university researchers are actively 
developing solutions that will make our public 

Research on transportation
systems carried out at HEC Montréal, the 
École Polytechnique de Montréal and the 
Université de Montréal has been translated into 
software that is now being used in more than 
24 countries around the world. This software 
is assisting public transportation companies 
in large urban centres design schedules and 

routes for public mass transit and delivery 
and waste management companies. It 
has resulted in a substantial reduction of  
operating costs and vehicle requirements, 
allowing both cities and private companies 
to better manage delivery of  these services.

Research at Wilfrid Laurier
University provides insight into why people move 
and travel around their communities the way they 
do. Using new, computerized social survey methods 
that incorporate Geographic Information Systems 
and Global Positioning Systems, researchers are 
tracking people as they commute, work, shop – 
and even drive their children to hockey practice. 
The studies help explain how people plan, 
schedule and manage their lives, and how this 
leads to patterns of  travel and activities in towns 
and cities. It is being used to help assess social 
and environmental issues such as controlling 
automobile emissions, analyzing the impact 
of  telecommunications and helping to provide 
practical advice on time-life management.

At the University of Waterloo, home to
the Canadian Water Network, research is supporting 
healthy communities throughout Canada by building 

issues. As much of  Canada’s water infrastructure is nearing 
the end of  its functional life, the network is developing clean 
water technologies and approaches that will allow municipalities 
to reduce the multi-billion dollar infrastructure costs that they 
face. Research is identifying detection techniques for water-
borne contaminants, in order to make water supplies safer for 
people and the environment. This network, one of  Canada’s 
Networks of  Centres of  Excellence, also funds a variety of  
research projects that are identifying integrated watershed 
practices and solutions for watershed management issues.



By studying issues like social equality and 
access to education and employment, 
university research helps us understand the 
conditions that underlie the development 
of  communities large and small. Research 
broadens our understanding of  topics such 
as early childhood development and literacy 
and their role in determining outcomes 
in people’s lives, and thus their ability to 
be productive members of  society.

Through the Canadian
Language and Literacy Network, hosted 
by the University of  Western Ontario, 30 
universities work together with industry and 
government partners to develop programs and 
strategies for the seven million Canadians with 
language and literacy problems. For example, 
knowledge generated by researchers has led 
to the development of  preschool language 
stimulation calendars which were provided to 
30,000 child care professionals, and the Society 
for the Advancement of  Excellence in Education 
uses network research to measure program 

since a recent Statistics Canada and University 
of  Ottawa study shows that even a one percent 
improvement in literacy levels could increase 
Canada’s GDP by more than $19 billion a year.31

Researchers with the Human Early
Learning Partnership (or HELP) are bringing the latest 
biological, social and psychology research to bear on ways 
to help children thrive. Based at the University of  British 
Columbia, HELP is a unique interdisciplinary network of  
more than 50 researchers – from neurologists to pediatricians 
– at six British Columbia universities. The researchers 
work closely with B.C.’s Ministry of  Children and Family 

practices for the province and beyond. For example, HELP 
scientists are developing a computer game to screen 
kindergarten children at risk for autism. Researchers are also 
ensuring that babies in foster care, who have had prenatal 
exposure to alcohol and or drugs, receive optimal care.



In today’s world, the promotion and 
protection of  diversity of  thought, 
religion, race, sexual orientation and 
political persuasion has assumed a greater 
urgency. Canadian society, which is 

recognized internationally as a tolerant 
and welcoming society, cherishes these 
values, and has captured them in the 
Charter of  Rights and Freedoms. 



Through their research and knowledge transfer 
activities, university researchers contribute to 
our understanding of  what a cohesive, diverse 
and inclusive society can and should be. With 
the study of  different cultures and religions, 
as well as the development of  legal and policy 
frameworks, universities make an important 
contribution to the evolution of  these values. 

groups such as the elderly, recent immigrants 
and young children, especially those growing up 
in low-income families, stand to gain the most.

Canada’s population today includes 5.7 million 
children under the age of  15.32  The state of  
Canadian society over the long term depends 
on our capacity to raise these children in a safe 
and healthy environment. As suggested by the 
federal government’s “Understanding the Early 
Years” initiative, we succeed as parents when 
our children are well-nourished and given the 
opportunities to learn and grow from a young age.33

The Assistive Technology
Team at the University of  Victoria is developing 
technologies to help people with special needs 
engage in everyday activities. In 2002, the team 
developed a prototype tricycle for visually-
impaired children, enabling them to ride under 
adult supervision. A speaker emitting different 
sounds depending on the distance from the 
objects lets children know whether they are 
safe to proceed. Nine such tricycles have now 
been delivered to children across Canada. The 
UVATT team of  faculty, staff, students and 
community volunteers have also adapted tricycles 

lateral rocking horse to help develop physically-
challenged children’s sense of  balance. The team 
has developed almost 70 devices to improve the 
quality of  life of  people with special needs.

At the University of
New Brunswick’s Canadian Research Institute 
for Social Policy, researchers are providing 
policy-makers with guidance for improving 
the education and health outcomes of  
Canadian children and youth, while reducing 
disparities associated with family background. 
The institute hosts one of  Statistic Canada’s 
Research Data Centres, enabling researchers 
in Atlantic Canada to use national surveys 
such as the National Longitudinal Survey of  
Children and Youth. The researchers have been 
successful in integrating high-quality research 
with wide-scale national and international 
training programs that support capacity 
building in low-income countries. The institute 
has also developed Web-based evaluation tools, 
such as the Early Years Evaluation, that are 
being used across Canada and worldwide.

Being unable to hear much
of  the world around them negatively affects the 
communication skills and social development of  
children with hearing impairments. Research at 

University of  Western Ontario is helping to 
ensure that children with hearing impairments 
in Canada and around the world are getting 

proprietary Desired Sensation Level software 
is licensed to dozens of  companies and is used 
around the world to help specialists select 
the best hearing aid for each child.

Researchers at Ryerson
University have developed a specialized 
technology to help hospitalized children stay 
connected to school. Called PEBBLES (for 
Providing Education By Bringing Learning 
Environments to Students), the system 
consists of  two child-sized robots – one 
located in the hospital with the sick child, the 
other in the classroom – that transmit real-



time video, audio and documents between 
classroom and child. PEBBLES reduces a 
sick child’s sense of  isolation, encourages 
learning and may in turn reduce trauma levels 
and health care costs. The technology was 
developed in collaboration with researchers 
at the University of  Toronto and has been 
commercialized and sold internationally by 
the Toronto-based company, Telebotics.

As is the case in many industrial countries, the 
proportion of  the Canadian population over 
the age of  60 is increasing, and by 2020 one in 
every four Canadians will be a senior citizen.34  
As Canadians age, they may need increased 
support and assistance from family members, 
community groups and government programs to 
continue leading healthy and independent lives.

In 2001, researchers at the
University of  Calgary brought together 
representatives from the city, the local 
health authority and social services to 
assist seniors in local communities. This 
university-led initiative resulted in the 
creation of  the Elder Friendly Communities 
Program. This program empowers elderly 
people in Calgary to address their concerns 
themselves, with support from program 
staff  and collaborating organizations. It has 
assisted more than 2,000 aging Calgarians 
last year alone with issues such as safety, 

been introduced in South Australia and its 
replication for other communities across 
Canada and abroad is now being assessed.

Researchers at the Maritime Data Centre
for Aging Research and Policy Analysis at Mount Saint 
Vincent University are contributing to the development 
of  more effective policies and programs for caring for 
the elderly at home – a growing concern in Canada, given 
changing demographics. Among their initiatives is the CARE 
Tool (for Caregivers’ Aspirations, Realities and Expectations), 
an instrument that helps home care agencies assess the 
necessary supports for family and friend caregivers. They 
are also projecting the future supply of  these caregivers and 
analyzing policies aimed at supporting family and friends 
who assume caregiver roles.



Immigrants have always been an important 
segment of  Canada’s population. According 
to census 2001, almost 20 percent of  
residents in Canada were born in other parts 
of  the world.35  Our capacity as a society 
to integrate new Canadians in our society, 
culture and economy has become increasingly 
important in recent years, and continues 
to draw on the resources of  our society.

Researchers at Queen’s
University have been studying the effects 
of  Canada’s multiculturalism policies both 
on immigrant ethnic groups and on the 
larger society. While critics have argued that 
multiculturalism impedes the integration 
of  immigrant groups, and reduces levels of  
solidarity and cohesion in society, this new 
research suggests a very different picture. 
Using statistical data and indicators, researchers 
have shown that, compared to countries that 
have rejected multiculturalism, Canada has 
done very well both in terms of  immigrant 
integration (for example, naturalization, political 

or intermarriage rates), and in terms of  
sustaining national solidarity (for example, social 
spending and support for the economically 

been cited by policy-makers in Canada and 
internationally, including the United Nations. 

Researchers at Simon Fraser University,
in collaboration with the University of  British Columbia and 
the University of  Victoria, are providing federal and provincial 
policy-makers with key information on the impact of  immigration 
on the economy, families, educational systems and the physical 
infrastructure of  cities. The research includes identifying the role of  
schools in the integration of  immigrant children into the Canadian 
economy, and Vancouver’s social and health policy as it relates 
to refugees from war-torn countries, including Afghanistan. The 
project, part of  the Vancouver Centre of  Excellence for Research 
on Immigration and Integration in the Metropolis (or RIIM) 
also co-sponsors the annual Canada-China Roundtable on 
Immigration and Human Resources, an important forum for 
the discussion of  bilateral issues on these topics.



A rich mosaic of  languages, religions 
and traditions contributes to a strong 
sense of  community and belonging, 
both within and across the different 
groups that comprise Canadian society. 
Universities play an important role in 

preserving, protecting and promoting 
Canada’s heritage and culture. They are 
home to experts in Aboriginal cultures 
and the many ethnic traditions that 
immigrants have brought to the country. 



Researchers help provide insight and understanding 
by documenting and examining aspects of  
culture and heritage both in Canada and abroad. 
Universities also contribute by working closely with 
museums and galleries around the world to conduct 
research, stage performances, events and exhibits, 
and help disseminate knowledge about our cultures. 

reiterated its commitment to “work with Aboriginal 
people to preserve and enhance Aboriginal 
languages and cultures”, recognizing that, like 
many countries around the world, Aboriginal 
cultures and languages are under threat.36 In 
the last census, for example, only one-quarter 
of  the nearly 1 million Canadians identifying 

knowledge of  an Aboriginal language to carry on a 
conversation.37  Through cultural centres, programs 
and research, Canadian universities contribute to 
preserving and protecting the health and vitality 
of  Canada’s Aboriginal heritage and traditions. 

Much of the culture and
heritage of  Canada’s First Peoples is embodied 
in music, dance and a rich oral history. For 
more than 20 years, Carleton University 
scholars have been researching historical 
texts, biographies and accounts of  Canada’s 
First Peoples dating back to the 1600s. 
This wealth of  knowledge is now publicly 
available through a Web site, Native Drums, 
launched in June 2005. This site provides 
extensive educational materials for students, 
downloadable resource kits for teachers, and 
a detailed database on Canada’s First Peoples 
that can be used by scholars worldwide.

Researchers at Memorial University are
helping preserve Innu-aimun, the Innu language, through 
the production of  linguistic tools and reference documents. 
The research is welcomed by the Innu people of  Labrador, 
who want to use Innu-aimun as the language of  instruction 
in a self-governed school system. The work enables the Innu 
people to take control of  their language and become more literate 
and better educated. The project will also help develop new 
vocabulary through a series of  workshops with Innu speakers 
and university and community experts. These workshops will 
assist translators and interpreters to develop new words in the 
Innu language for English concepts in the areas of  social 
work, health, justice, governance and land tenure.

Photo: Newfoundland and Labrador Tourism / Barrett and MacKay



One of  the most culturally diverse countries in the 
world, Canadians can trace their roots to more 
than 200 ethnic traditions and collectively they 
speak more than 100 languages.38  Universities 
play a central role in preserving and promoting 
Canada’s rich linguistic heritage as well as 
nurturing the nation’s newer cultural traditions.

For the past 40 years,
scholars with the Centre d’études acadiennes 
at the Université de Moncton have been 
documenting Canada’s Acadian heritage. 
With links to research centres across Canada 
and internationally, this centre has produced 
a host of  resources including thousands of  
sound recordings and an inventory of  more 
than 1,500 traditional Acadian folk tales dating 
back to the 17th century, a series of  traditional 
Acadian folk songs on CD, a pre-1715 
genealogical dictionary of  Acadian families 
and one of  the most complete collections of  
rare Acadian books. Researchers have made 
these materials available through a Web site 
devoted to preserving and promoting Canada’s 
Acadian heritage.

The Lakehead University
Paleo-DNA Lab has pioneered new techniques 
that enable anthropologists to apply DNA 
analysis to samples that can be thousands of  
years old. The techniques, which are similar 
to those used in forensic crime investigations, 
are being used to help understand the way 
people lived in an ancient Egyptian settlements 
and to assist in identifying soldiers who were 
missing in action in France during the First 
World War. The technique was also used to 
identify an “unknown child” lost with the 
sinking of  the Titanic in 1912. Researchers 
make copies of  minute samples of  DNA from 
bones and teeth, which can then be examined 
for unique markers in the genetic code. The 
techniques pioneered at Lakehead can also 
have modern applications, such as assessing 
the genetic diversity of  endangered species, 
or testing whether individuals are related.

The Dictionary of Canadian
Biography/Dictionnaire biographique du Canada
is a joint scholarly publishing project of  
the Université Laval and the University of  
Toronto, involving researchers in almost 
every university and research institution in 
Canada. Founded in 1959, by October 2005, 
the dictionary will include 15 volumes, with 

it will cover the period up to 1980, with 
more than 11,000 biographies of  individuals 

shaping Canada. The dictionary has become 
an authoritative reference for historians and 
writers and has received critical acclaim and 
numerous awards. The project continues to 
evolve, with a CD-ROM version produced in 
2000 and an Internet version launched in 2003.



Canada is one of  the most connected and 
technologically sophisticated countries in the 
world with two-thirds of  Canadian households 
reporting at least one regular Internet user.39

Given this widespread use of  the Internet and 
other information technologies, university 
research is key to building understanding 
of  the use and impact of  the media in 

new ways to use technology to improve 
learning, work and leisure for Canadians.

Developed at Acadia
University, MusicPath software interconnects 
digital acoustic pianos over data networks so 
that a pianist is playing a local and a remote 
piano at one time. Since 2003, students in 
Nova Scotia have been receiving remote 
piano lessons over the CA*net4 network 
from Toronto. This innovative software has 
been received enthusiastically by audiences 
both nationally and internationally.

Concordia University researchers, through
their project Children, Young People, and New Media, are 
examining the ethical and policy issues surrounding youth 
and new media, including access, privacy and copyright, as 
well as the increased use of  commercial content in children 

practices” for designing new media products and services for 
children and youth to guide companies and individuals. Results 
are available to the academic community, health experts, child 
advocates, policy-makers, industry, and educators through 
a Web site and a series of  publications as well as through 
conferences and public presentations.



The health of  a community, whether at the 
local, provincial, national or international level, 
is measured in part by the degree to which 
its citizens are informed and engaged. The 
university environment imbues its graduates 
with a sense of  community engagement by 
helping to build the networks, relationships 
and skills that are part of  the “social capital” 

needed to address problems and take 
effective action at the community level. 
University graduates are leaders in building 
Canada’s civic core. Two-thirds of  university 
graduates are members of  charitable or 

40 They are also 
very likely to make charitable contributions, 
donating an average of  $480 per year.41



Universities also often provide a forum for 
political debate, hosting public lectures, 
conferences and events on a wide range 
of  topics and issues. Likewise, as they 
advance debate and consider the issues of  
the day, the media, Parliamentarians and 
others rely on expert commentary from 
university researchers to help provide factual 
information and shape opinions and views.

Political participation is enhanced by the skills, 
understanding and knowledge provided by a 
university education. University research also 
sheds light on the conditions and strategies 
needed for further participation, and university 
community research projects can channel and focus 
political participation with a view to developing 
the most effective solutions to problems.

Canadian Election Study
team research, conducted by the Université 
de Montréal, McGill University and the 
University of  Toronto, has demonstrated that 
youth electoral participation has declined 
dramatically. However, their studies show that 
university education, to a large extent, helps 
offset the decline: with voting rates of  close 
to 70 percent, university students participate 
much more than others their age. These studies 
are being used by Canada’s Chief  Electoral 

higher participation by the Canadian 
electorate, particularly younger people.

One of the questions at the
heart of  the Democratic Dialogue, a joint U.S.-
Canada research project based at the University 
of  Ottawa, is to identify and promote 
educational initiatives that protect and nurture 
Canada’s democratic principles and institutions. 
By studying exemplary educational programs 
that are currently promoting democratic values, 
researchers will be able to document practices 
that are particularly effective. Researchers are 
also examining the effectiveness of  the federal 
election education program Kidsvoting Canada, 
and are identifying educational initiatives that 
make education on democratic principles 
central to school curriculum and organization.

Through information and advice, universities 
make an important contribution to the public 
debate and understanding of  policy issues and 
decisions. Universities are particularly helpful in 
contributing perspectives and analyses that are 
comparative and that cover a longer time span, 
thereby helping to better explain the context 
and trends. University research is available to 
governments and to the general public, providing 
more knowledge for effective participation on 
issues involving all levels of  government (federal, 
provincial, and municipal/regional). This is 
especially important for complex issues that require 
knowledge from different areas and sources.



Carleton University publishes
an annual book entitled How Ottawa Spends,
which provides an in-depth analysis of  

and policy trends. Now in its 27th year, this 
resource provides accessible expert opinion 
on national and regional policy issues and on 
concerns about democratic accountability 
and the management of  tax dollars. Through 
this published research, more than 150 
Canadian academics in political science, 
economics, law and public management 

30 federal departments. The publication 
is a frequently-used source for interested 
and concerned Canadians as well as for 

The Canadian Century
Research Infrastructure project is building 
online databases that will provide Canadians an 
unprecedented window for understanding their 
country’s past – and future. Headquartered 
at the University of  Ottawa’s Institute of  
Canadian Studies, the collaborative project 
involves researchers from seven universities 
across Canada. Using census enumerations 
from 1911 and 1951, researchers are 
building cross-linked historical databases 
related to Canada’s changing character 

th century. The 
resulting information will be made available 

time, and will be a valuable addition to 
public policy debates on social, economic, 
political and cultural change in Canada.

Since 1988, researchers at York University’s
Centre for Refugee Studies have been providing 
governments and international aid agencies insight and new 
knowledge into the issues of  forced migration. The centre 
grew out of  a project created in 1981 to conserve and analyze 
research documents and data collected during Operation 
Lifeline, Canada’s response to the Indochinese Boat People 
crisis. Today, York’s centre is one of  the largest and most active 
centres worldwide specializing in refugee studies, and its work 
covers not only accommodation, protection and assistance for 
refugees through asylum, settlement, resettlement, repatriation, 
integration and reintegration, but also the prevention of  
displacement. The centre also publishes Refuge, a journal for 

forced migration.



A responsive and responsible government 
is one that makes effective and informed 
decisions on behalf  of  its citizens, and 
that acts as a steward of  the public 
purse in a manner that is transparent 

and accountable. Governments at all 
levels face increasingly complex and 

broad and long-term perspectives 
that university research can offer. 



Through their publications and presentations, 
their expert advice and consulting, and 
their public policy engagement, university 
researchers and graduates inform a wide 
array of  governance issues and contribute to 
innovative government programs and policies. 
They can offer insights into a variety of  
complex issues and propose solutions in such 
areas as government administration, safety 
and security and Aboriginal issues. Graduates 

their expertise to governments as public 
servants with specialized skills in engineering, 
criminology, diplomacy and other disciplines. 

Most policy-makers recognize that policy 
development for the betterment of  society 
requires evidence-based information and 

knowledge. University researchers can 
help policy-makers at the community, 
provincial, national and international levels 
evaluate research quality and interpret 

Through the University of
Alberta-based Canadian Circumpolar Institute, 
researchers are providing northern Canadians 
a unique role in shaping the direction of  
research that will inform policies and strategies 
affecting their lives and land. The institute’s 
approximately 280 associated researchers 
conduct community-based and community-
driven projects. As such, traditional knowledge 
is central to the research approach, as is a 
focus on sustainable development in the 
North. Recent collaborative projects include 
identifying northern wildlife conservation 
strategies, the creation of  a teaching video 
on ethics in aboriginal health, and a long-

term study of  land recovery rates in the 
Mackenzie Delta designed to advise future 
environmental impact assessments in the area.

The University of Prince
Edward Island’s Institute of  Island Studies 
supports the development of  progressive public 
policy for the province of  P.E.I. by studying the 
economy, culture and environment of  small 
islands. During its 20-year history, the institute 
has performed agricultural research and has 
held a series of  public forums to consider 
strategies for diversifying the economy in ways 
that are suitable to small islands with limited 
resources. In the case of  agriculture, this has 
involved using more diverse, high-end, low-
volume crops that reduce soil erosion and the 
industrial-scale application of  pesticides that 
likely contributes to P.E.I.’s relatively high 
rates of  certain cancers, chronic illnesses and 
birth defects. Serving as a bridge between the 
university and the community, the institute 
collaborates with government and community-
based organizations, bringing research data and 
formal analysis to public decision-making.

Researchers involved in the
University of  Manitoba’s Need to Know project 
at the Manitoba Centre for Health Policy 
are pioneering the use of  health information 
databases to aid health policy planning and 
decision-making. Working with members of  
Manitoba’s Regional Health Authorities and 
the Department of  Health, the researchers have 
compiled the RHA Indicators Atlas. Already an 

status and healthcare use patterns by district 
and health authorities in the province, giving 
provincial averages over time. As a follow-
up project, the Need to Know research team 
created a compendium of  mental illness issues. 
This is being used to inform the provincial 
suicide prevention strategy and the allocation 
of  psychiatric services in the province.



The Department of National
Defence works closely on its policy planning 
with a network of  universities belonging 
to the Security and Defence Forum.42  As 
multi-billion dollar decisions on force 

exceedingly complex and require a lead-time 
of  several years, independent advice from 
the universities on trends and developments 
in the international system is invaluable. 
The universities in the Security and Defence 
Forum also provide most of  the civilian 
personnel who work in DND’s policy unit.

One of  the most fundamental government 
mandates is to ensure safety and security for its 
citizens. Through risk and security research, 
universities help governments identify the 

fundamental causes of  security problems, 
focus on prevention and early action, and 
take a more precise and targeted approach to 
enforcement. University research is informing 
new approaches to security that are less 
expensive, more effective and more respectful 
of  human rights and democratic procedures.

In law enforcement, Simon
Fraser University has pioneered the use of  
Geographical Information Systems to track and 
analyze patterns of  crime, thereby speeding 
up investigations involving serial criminals and 
improving the targeting of  crime hot spots 
for enhanced crime prevention. The theories, 
programs and techniques derived from this 

in the RCMP and the Ontario Provincial 
Police. They are also used by many local 
police forces throughout North America, a 
number of  U.S. federal police agencies, and by 
police forces in Britain and the Netherlands.

Researchers at the Université de
Sherbrooke, École Polytechnique de Montréal, Université 
Laval and McGill University are studying ways in which 
buildings, bridges, and dams can be designed and strength-
ened for maximum resistance to earthquake loads, and for 
protecting the internal steel reinforcement against corrosion 
over time. Canadian universities have been world leaders in 
developing non-corroding reinforcement and high-performance 
concrete which is much stronger and more durable, thereby 
improving safety while saving governments billions of  dollars 
over a period of  several decades. The Confederation Bridge to 
Prince Edward Island, which was constructed with this high 
performance concrete, has an estimated life span of  more 
than 100 years – double what it would have been with the 
previously available materials.



Canada’s Aboriginal people face major 
challenges in enhancing education and health, 
improving governance structures and revitalizing 
communities. They are three times more likely 
to suffer from diabetes, heart problems and 
hypertension than the rest of  the Canadian 
population and fare less well on other indicators 
of  well-being such as education, employment, 
income and housing – factors which are often 

43  
While Canada ranked eighth in the United 
Nations Human Development Report 2003, Aboriginal 
Canadians (when assessed independently) fall 
to 48th in the rankings.44 University research is 
making a difference in addressing these challenges, 
particularly where it is conducted in partnership 
with Aboriginal peoples, in line with their priorities, 
and with a focus on building the capacity they 
need to carry out and apply research on their own. 

A research project being
conducted in seven Aboriginal communities 
across Canada is designed to explore what 
makes strong and healthy First Nations 
communities. Led by researchers at 
York University and Trent University in 
collaboration with Aboriginal researchers, 
the project is using innovative and inclusive 
community-based research methods. 
The researchers are exploring areas of  
community strength ranging from governance 
structures and economic development to 
the environment and health and wellness. 
Aboriginal partners in the project report the 
research is enhancing community cohesion 
and is helping to inspire other Indigenous 
communities to develop their own strengths.

Through co-management and partnership
arrangements, universities are able to combine their 
knowledge and research with the traditional expertise of  
Aboriginal peoples. For example, at the University of  North-
ern British Columbia, the John Prince Research Forest is co-
managed by the university and the Tl’azt’en Nation. Through this
project, Aboriginal researchers and natural resource manag-
ers work together to maintain traditional ecological knowledge, 
make science education more relevant to Aboriginal youth,
explore opportunities for ecotourism development, and improve 

and the university. The partnership provides many opportunities 
for UNBC students and Tl’azt’en youth to collaborate on
research, and to educate each other in research methods 
and skills and community protocols.



Today’s international arena is marked by 
rapidly shifting economic, demographic, 
political and technological trends that are 
changing the world in which Canadians 
live.45

and demonstrate leadership in the face of  a 
multitude of  competing and interdependent 

world issues. Universities are helping to 

by leveraging their capacity for research 

to global challenges such as poverty and 
disease, and to build stronger diplomatic, 



In 2002, world leaders established the 
Millennium Development Goals, a set of  eight 
poverty reduction targets. These goals unite 
countries around a common, global agenda 
and are the foundation on which development 
policy is based.46 Canadian universities, with 
their strong research and training capabilities, 

world to strengthen its knowledge infrastructure 
and build local capacity to generate and 
adapt knowledge for development purposes.

Researchers at McGill
University are helping Peruvians develop a 
nationally-coordinated approach to community-
based mental health care. This partnership 
is transforming training and health care 
practices to better account for the social, 
cultural and economic factors related to mental 
health – a critical step for a country facing 
disorders associated with the extreme poverty 
brought about by years of  terrorism and 
political violence. In this joint initiative with a 
Peruvian university, the research partners have 
developed a national mental health policy, 

training manual on mental health, which Peru’s 
Ministry of  Health is using country-wide in 
the training of  primary health care workers.

Researchers at the University
of  Victoria’s Institute for Dispute Resolution 

and strengthen democratic institutions and 
practices in the Southeast Asian democracy. 
Researchers at the institute are involved in a 
broad variety of  Canadian and international 

projects using non-confrontational approaches 
to resolve challenging disputes. In Cambodia, 
the institute has provided capacity-building 
workshops and consultation on issues related 
to good governance, citizen participation 
and government public accountability.

Researchers at the University
of  Toronto have developed Supplefer Sprinkles, 
an inexpensive powder containing iron and 
other essential vitamins and minerals that 
can be added to any food without affecting 
the colour, taste, or texture. This supplement, 
packaged in a single dose sachet, is being used 
successfully in developing countries to prevent 

that affects as many as two billion people 
worldwide.  In some countries, as many as 50 
percent of  the children are affected – and in 
children under the age of  two, the condition 
can cause irreversible mental and motor 
impairment.  An industrial partnership with
HJ Heinz, as a component of  its corporate 
social responsibility program, is facilitating 
large-scale global production of  this supplement 
at a low cost. More than 200,000 children 

The spread of  infectious disease is one of  
the biggest threats to the global community. 
HIV/AIDS alone kills more people worldwide 
than any other infectious disease.47 Currently, 
some 40 million people are living with HIV, 
with a disproportionate number of  cases 
occurring in developing nations.48 The 
developed world is equally vulnerable to the 
spread of  disease, as witnessed during the 
recent deadly SARS outbreak. Infections of  



the West Nile virus are also of  concern with 
more than 11,000 cases diagnosed in Canada 
and the United States in 2003.49 University 
research is helping to understand and control 
the spread of  these and other diseases. 

Université de Montréal
researchers are working with partners in 
Madagascar to contain the spread of  HIV/
AIDS and other STDs. The results of  their 
collaboration include “train the trainer” 
initiatives, through which 10 Malagasy doctors 
have received graduate-level instruction (three 
have received a master’s of  science degree) 
and 30 paramedical staff  have been trained 
in nursing. The partnership has also led to 
the opening of  a medical laboratory, where 
more than 3,000 patients have undergone 
testing every year since 2000. The lab 
supports teaching, research and monitoring 
of  infectious disease and helps raise public 
awareness of  HIV/AIDS and STDs.

McMaster University
researchers are exploring why some people 
infected with West Nile develop severe 
neurological symptoms such as meningitis 
which can lead to prolonged health problems, 
while others recover quickly. The project 

400 newly-infected cases in an attempt to 
identify the differences between sufferers. By 
understanding the genetic basis for susceptibility 
to infectious diseases such as West Nile, 
therapies and treatments such as vaccines can 
be developed to prevent the virus’ spread.

Research at the Université
du Québec à Montréal has resulted in a semi-
synthetic vaccine against 
type B. This type of  vaccine is expected to 
show fewer side-effects and can be produced at 
minimal cost. This makes it especially useful in 
developing countries, where 600,000 children 
die annually from pneumonia and meningitis 
caused by . The 

Over the last 25 years, researchers at the

with Kenyan partners. Their research on the development 
and spread of  HIV/AIDS and other sexually-transmitted 
diseases has contributed to the training of  more than
500 Kenyan health care professionals in sexually-transmitted 
disease case management and counselling practices, the 
implementation of  community programs and peer outreach 
initiatives to educate some 2,790 Kenyan commercial sex workers 
in how to protect themselves from contracting HIV/AIDS, and 
the establishment of  10 health clinics dedicated to prevention
and care. Moreover, an estimated 2,500 new HIV/AIDS 
infections are prevented annually in Kenya, in part as a result 
of  measures adopted under this collaborative research.
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vaccine is already being given to all newborns 
in Cuba, and will soon be introduced in other 
countries. Synthetic vaccines against other 
diseases, including breast cancer and cystic 

conducted at universities across Canada, 
researchers are creating knowledge for or managing 
components of  larger international projects. This 
establishes Canada as a leader in various types 
of  research and allows Canadian researchers 
to work side by side with internationally-
recognized researchers. It also allows Canada to 
form and contribute to networks of  researchers 
that transcend boundaries, thereby extending 
our leadership in areas of  global concern. 

Whether these projects are spearheaded in 
Canada, or faculty members are approached 
to lend expertise, the increasing engagement of  
Canadian university researchers in international 
S&T collaborations is a tribute to the reputation 
and contributions of  Canadian expertise.

If currently observed global
warming trends continue, the Arctic ice pack 
could disappear completely by 2050, having 
undeniable effects on Inuit communities, 
Nordic ecosystems and terrestrial and marine 
fauna. The Canadian Arctic Shelf  Exchange 
Study is a Université Laval-led oceanography 
research effort to identify the effects of  global 
warming in Arctic regions and to anticipate 
their impact. As part of  this effort, 45 
internationally-renowned researchers from 10 
countries worked for a year on the Amundsen, a 
Canadian coast guard icebreaker. The mission 
allowed researchers to perform a wide variety 

of  experiments, in particular on polynyas 
– areas of  open water that form under higher 
temperatures. The vast store of  data collected is 
being used to help Nordic communities adapt to 
climate change impacts and to help Canadian 
decision-makers formulate new policies on 
development of  the Canadian North.

York University researchers

contributing to the development of  
meteorological instruments for the 2008 
Phoenix Mission to Mars. The instrument 
package will provide critical information on 
the current state of  the planet’s atmosphere 
and boundary layer – keys to understanding 
the water cycle and potential for life on Mars. 
In addition to training a number of  highly-

and graduate students, this research 
partnership strengthens Canada’s reputation 
and leadership role in the development of  
new technologies for space exploration. 

Canada is solidifying a
leadership role in the highly competitive global 
market for nanotechnology products (expected 
to be worth $1 trillion by 201550), through 
collaborative research being conducted at the 
National Institute for Nanotechnology housed 
at the University of  Alberta. NINT researchers 
recently made a breakthrough by demonstrating 
that a single molecule can be charged while 
molecules surrounding it remain neutral, 
causing it to perform like a basic transistor. This 
discovery removes the limits of  conventional 
transistor technology and could pave the way 
for smaller, faster, cheaper microelectronic 
devices (microprocessors and memory chips 
that drive everything from computers and 
cell phones to household appliances).
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At the National Summit on Innovation and 
Learning in November 2002, the
 Association of  Universities and Colleges 

of  Canada and the federal government agreed 
to a number of  commitments to facilitate 
knowledge creation in Canada’s universities and 
the transfer of  that knowledge to the economic 

committed to provide the necessary levels of  
investment required to build, maintain and grow 
an internationally competitive university research 
sector. For its part, AUCC agreed to report, 
on behalf  of  its membership, on the collective 
efforts of  Canada’s universities with respect to 

research and knowledge transfer. With Momentum: 
The 2005 report on university research and knowledge 
transfer, AUCC is delivering on this commitment.

Momentum demonstrates at a national level 
the value of  federal and other funding for 
university research and the resulting impacts 
on university research capacity, collaboration 
and outputs. Federal policy development and 
investments and the particular initiatives aimed 
at the universities since 1997 – funding for basic 
research together with support for research 
infrastructure, human resources and the indirect 
costs of  research – have helped elevate Canada’s 
research enterprise to compete internationally.



In total, it is estimated that $11 billion in federal 

in the last eight years and the federal government 
and the Canadian public have shown a prudent 
interest in understanding the value of  this 
investment. The progress achieved as a result 

in terms of  enhancements to the research 
environment across Canada. As a country, we 
have repatriated and attracted world-renowned 
scholars, built leading-edge research infrastructure, 
increased the levels of  collaboration among 
universities and between universities and other 
sectors, established a reputation with other 
countries for research excellence and increased 

This collective commitment to develop, maintain 
and grow a world-class research environment 
cannot be understated. These investments 
have meant that Canadian researchers are 
playing critical roles in creating knowledge, 
commercializing new products and processes 
and developing solutions to improve our 
health, environment, culture, cities, economy 
and society. In 2004, the cumulative economic 
impact of  university research and knowledge 
transfer reached an estimated $50 billion.

Momentum provides a variety of  examples of  how 
research conducted at Canadian universities, in 
collaboration with partners from every sector, 

examples, drawn from a wide variety of  academic 
disciplines and from universities across the country, 

and practical way. Researchers may have different 
approaches to the work that they do, but each of  
them makes a contribution directly or indirectly 
towards a better understanding of  our world and 
consequently towards an improved quality of  life.

This cycle of  knowledge creation would not be 
possible without support from key agencies and 
programs of  the federal government, as well 

as the private sector, provincial governments, 

and community groups. Federal funding for 
examples provided in Momentum, as well as the 
thousands of  other research projects undertaken 
at Canada’s universities, comes primarily from 
the three federal research granting agencies 
(the Social Sciences and Humanities Research 
Council, the Natural Sciences and Engineering 
Research Council, and the Canadian Institutes 
of  Health Research) as well as other funders 
such as the Canada Foundation for Innovation, 
the Canada Research Chairs Program, the 
Indirect Costs Program and Genome Canada.

It has not been possible to report on all the 
relevant activities at Canada’s universities 
within the print edition of  Momentum.
Stakeholders, policy-makers and decision-

Canadian university research on our Web site: 
www.aucc.ca/momentum and in the many 
publications of  our member institutions as 
well as those of  our federal, provincial and 
other partners committed to communicating 
the value of  Canadian university research.

Our objective in producing Momentum has been to 
publicly recognize federal and other investments 
in university research and knowledge transfer in 

investments for Canadians.  The publication is 
intended to help Canada to take stock of  the 

and to assess what types and levels of  investments 
are required in the years to come to meet our 
collective targets and to ensure that universities 
can make their full contribution to Canadian 
society.  We welcome the opportunity to pursue 
this dialogue and to work collaboratively 
with partners across the country and the 
globe to improve the prosperity, productivity 
and qualify of  life of  all Canadians.
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