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The Science and Innovation Information Program

The purpose of this program is to develop useful indicators of science and technology activity in
Canada based on a framework that ties them together into a coherent picture. To achieve the purpose,
statistical indicators are being developed in five key entities:

Actors: are persons and institutions engaged in S&T activities. Measures include distinguishing
R&D performers, identifying universities that license their technologies, and determining
the field of study of graduates.

Activities: include the creation, transmission or use of S&T knowledge including research and
development, innovation, and use of technologies.

Linka%es: are the means by which S&T knowledge is transferred among actors. Measures
include the flow of graduates to industries, the licensing of a university's technology to a
company, co-authorship of scientific papers, the source of ideas for innovation in industry.

Outcomes: are the medium-term consequences of activities. An outcome of an innovation in a
firm may be more highly skilled jobs. An outcome of a firm adopting a new technology may
be a greater market share for that firm.

Impacts: are the longer-term consequences of activities, linkages and outcomes. Wireless
telephony is the result of many activities, linkages and outcomes. It has wide-ranging
economic and social impacts such as increased connectedness.

The development of these indicators and their further elaboration is being done at Statistics Canada, in
collaboration with other government departments and agencies, and a network of contractors.

Prior to the start of this work, in 1999, the ongoing measurements of S&T activities were limited to the
investment of money and human resources in research and development (R&D). For governments,
there were also measures of related scientific activity (RSA) such as surveys and routine testing. These
measures presented a limited picture of science and technology in Canada. More measures were
needed to improve the picture.

Innovation makes firms competitive and we are continuing with our efforts to understand the
characteristics of innovative and non-innovative firms, especially in the service sector that dominates
the Canadian Economy. The capacity to innovate resides in people and measures are being developed
of the characteristics of people in those industries that lead science and technology activity. In these
same industries, measures are being made of the creation and the loss of jobs as part of understanding
the impact of technological change.

The federal government is a principal player in science and technology in which it invests over five
billion dollars each year. In the past, it has been possible to say only ~ow much the federal government
spends and where it spends it. Our report Federal Scientific Activities, 1998 (Cat. No. 88-204) first
published socio-economic objectives indicators to show what the S&T money is spent on. As well as
offering a basis for a public debate on the priorities of government spending, all of this information has
been used to provide a context for performance reports of individual departments and agencies.

As of April 1999, the Program has been established as a part of Statistics Canada's Science, Innovation
and Electronic Information Division.
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The final version of the framework that guides the future elaboration of indicators was published in
December, 1998 (Science and Technology Activities and Impacts: A Framework for a Statistical
Information System, Cat. No. 88-522). The framework has given rise to A Five-Year Strategic Plan
for the Development of an Information System for Science and Technology (Cat. No. 88-523).

It is now possible to report on the Canadian system on science and technology and show the role of the
federal government in that system.

Our working papers and research papers are available at no cost on the Statistics Canada Internet site at
http://www.statcan.ca/cgi-bin/downpub/research.cgi?subject=193
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Research Workshops and Their Outcomes

The Science, Innovation and Electronic Information Division (SIEID) promotes research workshops on
technological and related organizational change. Five research workshops were held between 1997 and
2002 and each gave rise to a set of papers that were published by Kluwer Academic Publishers in
Boston. As these papers appear only in these books, they are listed here by volume, and by author, as
an aid to research into technological and related organizational change.

The five workshops, and published volumes, all deal with innovation from different perspectives:
regional effects; networks, alliances and partnerships; information, communication technologies
(ICTs); biotechnologies; and, knowledge management practices. The contents of the books provide a
basis for reflection on what has been learned about the process of innovation, and its determinants, over
the last decade.

The Program of Research on Innovation Management and the Economy (PRIME), of the University of
Ottawa, was a partner in each of the workshops and staff from PRIME and SIEID managed the
production of the camera-ready text. The PRIME involvement was led by Dr. John de la Mothe, with
the assistance of Tyler Chamberlin, and the work at Statistics Canada was co-ordinated by Louise Earl
for four volumes, the first having been managed by Frances Anderson.
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Science, Innovation and Electronic Information Division (SIEID)

Papers published by: Kluwer Academic Publishers, Boston, in the Economics of
Science, Technology and Innovation Series. Series editors: Cristiano Antonelli and
Bo Carlsson

(List by volume and alphabetically by name of first author)

Volume 14 - LOCAL AND REGIONAL SYSTEMS OF INNOVATION
Edited by: John de la Mothe and Gilles Paquet
Published: September 1998

Acs, Zoltan J., Felix R. FitzRoy and Ian Smith (1998), "Contrasting U.S. Metropolitan Systems of Innovation",
pg. 111-124.

de la Mothe, John and Gilles Paquet (1998), "Local and Regional Systems of Innovation as Learning Socio-
Economies", pg. 1-16.

de la Mothe, John and Gilles Paquet (1998), "Some Lessons and Challenges for Model Builders, Data Gatherers
and Other Tribes", pg. 327-334.

Doutriaux, Jérome (1998), "Canadian Science Parks, Universities, and Regional Development", pg. 303-324.
Florida, Richard (1998), "Calibrating the Learning Region", pg. 19-28.

Gertler, Meric S., David A Wolfe and David Garkut (1998), "The Dynamics of Regional Innovation in Ontario",
pg. 211-238.

Holbrook, J.A.D. and L.P. Hughes (1998), "Innovation in Enterprises in British Columbia", pg. 173-190.

Landry, Réjean and Nabil Amara (1998), "The Chaudiére-Appalaches System of Industrial Innovations",
pg. 257-276.

Nimijean, Richard (1998), "Saint John, NB. As an Emerging Local System of Innovation", pg. 277-302.
Padmore, Tim and Hervey Gibson (1998), "Modeling Regional Innovation and Competitiveness", pg. 45-79.
Roy, Jeffrey (1998), "Canada's Technology Triangle", pg. 239-255.

Saxenian, Annalee (1998), "Regional Systems of Innovation and the Blurred Firm", pg. 29-43.

Schuetze, Hans G. (1998), "How do Small Firms Innovate in British Columbia?", pg. 191-209.

Smith, Helen Lawton, David Keeble, Clive Lawson, Barry Moore and Frank Wilkinson (1998), "Contrasting
Regional Innovation Systems in Oxford and Cambridge", pg. 125-148.
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Voyer, Roger (1998), "Knowledge-Based Industrial Clustering: International Comparisons", pg. 81-110.

Wymbs, CIiff (1998), "Telecoms in New Jersey: Spatial Determinants of Sectoral Investments", pg. 149-170.

Volume 17 - INFORMATION, INNOVATION AND IMPACTS
Edited by: John de la Mothe and Gilles Paquet
Published: September 1999

de la Mothe, John and Gilles Paquet (1999), "Informational Innovations and Their Impacts", pg. 5-34.
de la Mothe, John and Gilles Paquet (1999), "Conclusions", pg. 293-300.

de la Mothe, John (1999), "Empowering Information and Networks through Adaptive Public Policies", pg. 273-
289.

Hamdani, Daood (1999), "The Use of the Internet and Electronic Commerce in the Canadian Banking and
Insurance Industry”, pg. 153-170.

Licht, Georg (1999), "Innovation, Information Technologies and Human Capital in the German Service Sector",
pg. 171-192.

McDaniel, Susan A. (1999), "Capturing the Elusive Social Impacts of Technology - Towards a Research
Agenda", pg. 109-121.

Miles, Ian (1999), "Interactivity and Intangibility - Another Pair of I's", pg. 37-64.
Newton, Keith (1999), "Learning Firms - Concepts, Measurement and Policy Issues", pg. 65-86.
Sciadas, George (1999), "Digital Households in Canada", pg. 125-151.

Steeves, Valerie (1999), "Privacy, Property and Policy - Hidden Implications for the Information Highway",
pg. 221-237.

Stehr, Nico (1999), "The Productivity Paradox - ICTs, Knowledge and the Labour Market", pg. 255-271.

Vickery, Graham (1999), "Organising for Information and Innovation - What do we know about organisational
change in enterprises?", pg. 87-108.

Winer, Laura (1999), "Canadian Telelearning Experiences", pg. 239-254.

Wymbs, Cliff (1999), "The Impact of the Information Revolution on the Global Corporation", pg. 195-220.

Volume 21 - THE ECONOMIC AND SOCIAL DYNAMICS OF BIOTECHNOLOGY
Edited by: John de la Mothe and Jorge Niosi
Published: September 2000

Arundel, Anthony (2000), "Measuring the Economic Impacts of Biotechnology: From R&D to Applications",
pg. 83-100.
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Carlsson, Bo (2000), "A Systems Framework for the Study of Economic and Social Dynamics of
Biotechnology", pg. 9-27.

de la Mothe, John and Jorge Niosi (2000), "Tools for Analysing Biotechnology", pg. 3-5.

de la Mothe, John (2000), "Biotechnology and Policy in an Innovation System: Strategy, Stewardship and Sector
Promotion", pg. 215-225.

de la Mothe, John and Jorge Niosi (2000), "Issues for Future Research, Measurement and Policy", pg. 229-233.

Doern, G. Bruce (2000), "The Contested International Regime for Biotechnology: Changing Politics and Global
Complexity", pg. 143-159.

Eliasson, Gunnar (2000), "The Industrial Potential of Biotechnology: A Competence Bloc Analysis", pg. 29-52.
Mangematin, Vincent (2000), "Competing Business Models in the French Biotech Industry", pg. 181-204.

McKelvey, Maureen (2000), "Australian Biotechnology Firms: Problems in Appropriating Economic Returns to
Knowledge?", pg. 161-180.

Niosi, Jorge (2000), "Strategy and Performance Factors Behind Rapid Growth in Canadian Biotechnology
Firms", pg. 101-114.

Pattinson, Bill, Brigitte Van Beuzekom and Andrew Wyckoff (2000), "Internationally Comparable Indicators on
Biotechnology", pg. 135-142.

Rose, Antoine (2000), "A Challenge for Measuring Biotechnology Activities: Providing a Comprehensive
Perspective", pg. 71-81.

Senker, Jacqueline (2000), "Biotechnology: Scientific Progress and Social Progress", pg. 53-68.
Stehr, Nico (2000), "Knowledge, Markets and Biotechnology", pg. 205-214.

Yarkin, Cherisa (2000), "Assessing the Role of the University of California in the State's Biotechnology
Economy", pg. 115-131.

Volume 24 - KNOWLEDGE MANAGEMENT IN THE INNOVATION PROCESS
Edited by: John de la Mothe and Dominique Foray
Published: September 2001

Bordt, Michael (2001), "Knowledge Flows from Public Institutions to Firms", pg. 81-95.
de la Mothe, John and Dominique Foray (2001), "Approaching the Management of Knowledge", pg. 3-6.
de la Mothe, John and Dominique Foray (2001), "Conclusion", pg. 217-225.

de la Mothe, John (2001), "Knowledge, Learning and Innovation Policy", pg. 205-213.
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Dierkes, Meinolf (2001), "Visions, Technology, and Organizational Knowledge: An Analysis of the Interplay
Between Enabling Factors and Triggers of Knowledge Generation", pg. 9-42.

Foray, Dominique (2001), "Continuities and Ruptures in Knowledge Management Practices", pg. 43-52.

Landry, Réjean and Nabil Amara (2001), "Creativity, Innovation and Business Practices in the Matter of
Knowledge Management", pg. 55-79.

Lhuillery, Stéphane (2001), "Managing Surveys on Technological Knowledge: The French Experience in the
Nineties", pg. 123-150.

Prusak, Larry (2001), "Practice and Knowledge Management", pg. 153-158.

Schuetze, Hans G. (2001), "Knowledge Management in Small Firms: Theoretical Perspectives and Evidence",
pg. 97-122.

Stehr, Nico (2001), "The Grammar of Productive Knowledge", pg. 193-203.
Wallace, Kathy (2001), "Knowledge Management at NRC: A Practical Perspective to KM", pg. 159-171.

Wolfe, David A. and Matthew Lucas (2001), "Investing Knowledge in Universities: Rethinking the Firm's Role
in Knowledge Transfer", pg. 173-191.

Yolume 28 - NETWORKS, ALLIANCES AND PARTNERSHIPS IN THE INNOVATION
PROCESS

Edited by: John de la Mothe and Albert N. Link

Published: September 2002

Anderson, Frances, Chuck McNiven and Antoine Rose (2002), "An Analysis of Patterns of Collaboration in
Canadian Manufacturing and Biotechnology Firms", pg. 47-66.

Arundel, Anthony and Catalina Bordoy (2002), "In-House Versus Ex-House: The Sourcing of Knowledge for
Innovation", pg. 67-87.

de la Mothe, John and Albert N. Link (2002), "Conclusion", pg. 265-266.

de la Mothe, John and Albert N. Link (2002), "Introduction", pg. 3-6.

de la Mothe, John (2002), "Policy Networks in Adaptive Innovation Systems", pg. 251-262.

Foray, Dominique (2002), "Complex Systems and Collective Adoption: The Role of Networks and Partnerships
as an Endogenous Mechanism to Reduce Dynamic Transaction Costs in the Context of Systemic Innovations",

pg. 191-198.

Kash, Don E., Robin N. Auger and Ning Li (2002), "Organizational Requirements for the Innovation of
Complex Technologies", pg. 165-189.

Link, Albert N. (2002), "Private-Sector and Public-Sector Strategies to Encourage Technological Alliances",
pg. 7-28.
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Lyrette, Jacques (2002), "Innovation Through Linkages and Networks at the National Research Council:
Measuring the Output", pg. 91-117.

McDaniel, Susan (2002), "Toward the Capture of Innovation Potentiality in Social Environments", pg. 241-250.

Moris, Francisco and John Jankowski (2002), "R&D Alliances and Networks Indicators at the Division of
Science Resources Statistics, National Science Foundation", pg. 119-133.

Nesta, Lionel and Vincent Mangematin (2002), "Industry Life Cycle, Knowledge Generation and Technological
Networks", pg. 199-220.

Quintas, Paul (2002), "Implications of the Division of Knowledge for Innovation in Networks", pg. 135-162.
Steinmueller, Edward W. (2002), "Collaborative Innovation: Rationale, Indicators and Significance", pg. 29-43.

Vickery, Graham (2002), "Networks in the Knowledge Economy Restructuring Value Chains: Impacts of the
Internet", pg. 221-240.

(List of authors, in alphabetical order, with date of publication of their chapter in

brackets)
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Volume 28

No. 1 Estimation of research and development expenditures in the higher education sector, 2001-2002

No.

No.

No.

No.

No.

HERD (January 2004)

Total spending on research and development in Canada, 1990 to 2003 and provinces, 1990 to
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2001-2002 (February 2004)
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Scientific and technological (S&T) activities of provincial governments, 1994-5 to 2002-3
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(June 2004)

No. 7 Biotechnology scientific activities in selected federal government departments and agencies,
2002-2003 (July 2004)

No. 8 Estimates of total spending on research and development in the health field in Canada, 1988 to
2003 (July 2004)

No. 9 Industrial Research and Development, 2000 to 2004 (August 2004)
Volume 27

No. 1 Biotechnology scientific activities in selected federal government departments and agencies
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No. 2 Scientific and technological (S&T) activities of provincial governments, 1993-1994 to 2001-
2002 (February 2003)

No. 3 Distribution of federal expenditures on science and technology, by province and territories,
2000-2001 (March 2003)

No. 4 Biotechnology research and development (R&D) in Canadian industry, 2000 (June 2003)
No. 5 Industrial research and development, 1999 to 2003 (July 2003)

No. 6 Estimates of total spending on research and development in the health field in Canada, 1988 to
2002 (September 2003)

No. 7 Research and development (R&D) personnel in Canada, 1991 to 2000 (November 2003)

No. 8 Federal government expenditures on scientific activities, 2003-2004 (December 2003)

Working papers — 2004
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