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CANADA 

	

National Advisory Board on 	Conseil consultatif national 

	

Science and Technology 	des sciences et de la technologie 

The Right Honourable Jean Chrétien, P.C., M.P. 
Prime Minister of Canada 
House of Commons, Room 309-S 
Ottawa, Ontario 
KIA 0A6 

Dear Prime Minister: 

This letter transmits the final Report of the NABST Committee on Canada's Role in International 
Science and Technology. I had the honour to present a summary of this report to you at the Plenary 
Meeting of February 4, 1994. 

In preparing this Report, the Committee maintained a very specific focus on small and medium-sized 
businesses and on ways in which they can be assisted by the federal government's international 
connections. The message underlying our six recommendations is that government already has a 
valuable resource, in the skills and the international contact networks of its own scientists and 
engineers. However, it does not consistently manage and apply this expertise in a way which would 
most effectively benefit business. 

We propose that two new strategic directions be taken: first, the establishment of national objectives 
and criteria for the management of international science and technology activities and programs; and 
second, the development of a strategic approach to codes and standards. 

We suggest that Canada build on and not diminish the existing strong mechanisms already in place to 
connect Canadian industry to appropriate foreign technologies, whether at posts abroad or in programs 
at home. And we recommend ways in which sources of expertise can be more effectively linked to 
selected business sectors. 

We welcome the action now underway to establish a Canadian Technology Network and a Canadian 
Scientists and Engineers Program. Your support of our recommendations should ensure effective 
restructuring of the government's international activities in the context of these new initiatives and 
lead to a corresponding enhancement of business connections abroad. 

Yours sincerely, 

Monique Frize 
Chair, Committee on 
Canada's Role in International S&T 

	

240 Sparks Street 	240, rue Sparks 

	

8th Floor West 	e étage ouest 

Ottawa, Canada K1 A 01-15 



The views expressed in this paper are those of the authors and do not necessarily correspond to the views or 
policies of the Government of Canada. 
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NATIONAL ADVISORY BOARD ON SCIENCE 
AND TECHNOLOGY (NABST) 

MANDATE 

The Mandate of the National Advisory Board on Science and Technology (NABST) is to 
advise the Prime Minister on how science and technology can be more effectively utilized in 
Canada, and specifically to: 

Advise on the appropriate use of govermnent instruments for encouraging the 
development of science and technology, including statutes, budget measures, 
and regulations; 

- Propose means to sensitize people to the profound changes resulting from the 
technological revolution, and to help them make the necessary adjustments; 

- Identify changes that may be required in the educational and training 
institutions; 

- Develop methods by which government can assist industry in responding to the 
challenges of international competition; 

- Advise on how best to coordinate the efforts of industry, labour, universities, 
and government in pursuing national goals; 

Recommend priorities for the support of scientific disciplines, strategic 
technologies, and national programs; and 

Respond to specific questions or tasks requested by the Prime Minister. 
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MAKING THE INTERNATIONAL CONNECTION 

EXECUTIVE SUMMARY 

Background and Methodology 

Canada's approach to international science and technology is driven by diverse objectives. There 
is no consistent focus on delivery of economic benefit, particularly as it relates to small and 
medium-sized enterprises. Such businesses, however, are among the primary engines of the 
Canadian economy. Their growth record and flexibility make them ideal recipients of new 
technology, much of which Canada must find abroad. 

In assessing the Federal Government's international science and technology activities and 
programs, the NABST Committee on Canada's Role in International Science and Technology 
therefore chose to focus on the actual and potential benefits which these activities bring to small 
and medium-sized businesses. The Committee consulted companies which have made use of 
government services to malce business connections abroad and with government officials 
responsible for international relations in science and technology. It concluded that better 
management of Canadian resources could result in more effective transfer of foreign technology 
to small and medium-sized businesses and concomitant benefits to the Canadian economy. 

Findings and Conclusions 

The Committee's specific findings and conclusions may be summarized as follows: 

• Small firms are often unaware that appropriate application of new scientific and technological 
findings, mostly from outside Canada, could help them become more productive and more 
profitable. Those who are aware often have difficulty articulating their needs, initiating a 
search for help or successfully exploiting a good opportunity. 

• Canada, a small but significant player in the world of science and technology, has many 
valuable resources in its science-base,d government departments and agencies, its embassies 
and consulates abroad, its research organizations and its universities. 

• The government has not organized its science and technology experts, or their intelligence 
on international science and technology, in a coordinated and consistent manner aimed to 
optimize their benefit to Canada's economy, particularly to small business. A strategic 
approach to collecting information and disseminating it as value-added intelligence is needed. 



• Industry would benefit if government were to play a stronger, strategically-developed role 
in establishing codes, standards and other international rules of the road governing 
technology development, tmnsfer and tmde. Canada does not make full use of its scientific 
experts to develop positions and support negotiations in this area. 

• Industry representatives have the impression that government considers science and 
technology to be peripheral and incidental to its industrial stmtegies. They feel that 
government has no long term commitment to the process of helping firms to become 
significant players in a very competitive, Icnowlexige-based world economy. Government 
should offer assistance for foreign technology acquisition on a preferential basis to firms in 
business sectors with proven performance and strong market potential. 

• Government can deliver more effective results from its existing activities and resources. It 
should develop procedures for making better use of the skills and knowledge already resident 
in its scientific and technological experts and their networks of contacts. A strong science, 
technology and trade support capability should be maintained through technically competent 
officers at posts abroad. 

• The value of Canada's hundreds of international arrangements in science and technology 
should be reassessed. A more organized approach to planning and management of 
international science and technology activity is required, based on a fmmework of national 
objectives and criteria. Direction and guidance are required from senior management, on 
an interdepartmental basis. 

• Government provides a number of good support progmms, particularly those based on IRAP, 
with expert assistance to guide companies in searches for relevant foreign technology. 
Progmms have limited resources and tend to operate mainly in a reactive mode, responding 
to those who already have some idea of what they want. Efforts are being made to improve 
service to clients by better promotion and simpler access. Clients would be even better 
served by further elimination of duplication and bureaucmcy and by some assurance of 
stability. 

• Government cannot respond to every company's ne,eds. However, improvements in 
organization of its role in international science and technology could deliver greater benefits 
to a greater number. 

Reconunendations 

The Committee's detailed recommendations are presented in Appendix I, starting on page 27. 



MAKING THE INTERNATIONAL CONNECTION 

How Canada's Approach to International Science and Technology 
Can Help Small and Medium-sized Enterprises 

INTRODUCTION 

Background 

Canada, in common with most other countries, engages in activities to encourage and facilitate 
international connections in science and technology. Unfortunately, not all of these are focused 
on a clear or well understood objective. Many international commitments and agreements on 
science and technology are driven by diplomatic or political factors rather than science, 
te,chnology or economics. They are often expensive to maintain and sometimes fail to achieve 
a worthwhile level of tangible benefits. 

Government is itself the major user of the resources it applies to international science and 
technology. The departments of Industry and of Foreign Affairs and International Trade place 
a heavy emphasis on gathering and dissemination of intelligence from abroad to support 
development of government policy, including science and technology policy. This includes 
support to high-level Canadian visitors abroad, such as Ministers and senior government 
officials. In allocation of resources for direct support to companies, priority is given first to 
trade (Canadian exports), then to investment and lastly to technology. 

Is this an appropriate use of resources? Who should government's principal clients be? 

Small and medium-sized businesses are among the primary engines of the Canadian economy; 
of Canada's 900,000 firms, 97 percent have fewer than 50 employees. In the 1980's they 
created 85 percent of new jobs. They expand and grow, even in slow economic times. They 
have the energy and flexibility to take new ideas, nurture and commercialize them into products 
and services to fuel the economy. A recent joint survey by Statistics Canada and Industry 
Canada' confirms that innovative strategies, including introduction and adaptation of new 
technologies, are the most important determinant of success and growth for small and medium-
sized businesses. 

To do this today requires a global outlook; the most appropriate and useful new idea to enhance 
a product, improve productivity or update business and management practice, may not originate 
here in Canada but overseas. Access to technologies worldwide is key to creating wealth, 
becoming competitive, becoming more profitable. 

Two previously-published Reports of the National Advisory Board on Science and Technology 
are directly relevant to this study. Their recommendations are provided for reference in 
Appendix II. 



2 

The Report on Technology Acquisition and Diffusion' noted that the vast majority of technology 
required to improve the performance of Canadian firms would be found in foreign sources. It 
recommended actions to improve companies' ability to seek out and make best use of new 
technologies, involving such organizations as banks, trade associations and chambers of 
commerce, as well as government, in offering effective industrial assistance programs and 
services. (See Appendix IL) 

The Committee on International Science and Technology fully endorses these recommendations 
and their acknowledgement of Canadian firms as the agents best able to convert new 
technologies into economic benefit. It welcomes the government's promising first step towards 
effecting the recommendations, in committing to "establishing a Canadian Technology Network 
between our universities, industry associations and governments. Its purpose will be to gather 
information on technology and related services from across Canada and around the world, and 
make it easily available to industry. It will help firms identify, acquire, and adapt the best 
practices and technologies."' This commitment was confirmed in the February 1994 Budget.' 

A second NABST Report on Federal Science and Technology Priorities' recommends that the 
major guiding principles influencing Canada's science and technology programs should be 
development of a knowledge-thirsty society and market-driven technology development. The 
Committee's findings indicate that these principles are equally relevant to Canada's international 
relationships in science and technology. (See Appendix IL) 

Methodology 

In reviewing government's performance in international science and technology, the Committee 
chose to focus on how well it currently serves small and medium-sized business. Its findings 
are based on consultations with experts held during the Summer and Fall of 1993, on related 
research and on subsequent update discussions as analysis proceeded. 

The Committee examined the needs of Canadian companies, by consulting with several who had 
made use of government services to assist them in doing business abroad. It also heard from 
officials responsible for delivery of government programs established to respond to these needs 
and for management of the federal government's investment in science- and technology-related 
partnerships abroad, whether between governments, agencies, departments, laboratories or 
companies. 

Fundamental to the Committee's study was the assumption that the government cannot be all 
things to all people; that its available funding and resources are limited; that it must make 
choices in its allocation of these resources to international activity. The Committee therefore 
aimed to provide guidelines through which these choices can be brought to focus more sharply 
on providing benefit to small and medium-sized business. 



FINDINGS AND RECOMMENDATIONS 

1.0 BASIC INTELLIGENCE 
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FIRMS NEED 
INTERNATIONAL 
SCIENCE AND 
TECHNOLOGY 
INTELLIGENCE 

BASIC 
INFORMATION 
MUST BE MORE 
ACCESSIBLE 

NEW WORK IN 
PROGRESS MUST 
BE UNEARTHED 

Small and medium-sized businesses told us of a real need for 
intelligence - more than just facts and figures - on technologies, 
research, markets and competitors' activities abroad. Unable to afford 
the resources necessary to monitor worldwide trends themselves, they 
rightly feel that relevant intelligence gathered by government officials 
should be made available to them. They need to know about new work 
in progress, as yet unpublished. They want government to provide not 
only up-to-date information databases, but also information with 
value added from Canadian contacts at home and/or posts abroad. 

• "We need access to world-wide new product catalogue data from on-
line databases. " 

• "We have to keep in touch on a regular and ongoing basis with the 
best laboratories in the world. We cannot afford to do this well 
enough except in North America. This puts us at risk of falling 
behind. There is little in the way of goverrzment support to help us 
keep up these  contacts."  

• "International science and technology activity is difficult and 
complex. It is too complex to solve through databases. It needs 
people who can translate needs and opportunities to the gatherers at 
one end and to potential exploiters at the other. " 

Even basic information is too often maintained in forms and ways that 
are inaccessible to potential recipients who could benefit from it. Too 
little use is made of non-profit and commercial information providers 
either as sources or as distributors of information. Government has 
many information databases which can be effectively accessed via the 
Canada Institute for Scientific and Technical Information (CISTI). 
Chiefly accumulations of published material, these may typically identify 
company size, financial data, current product lines or, for research 
organizations, mandate and reported activity. 

New work in progress is harder to find, but researchers in federal and 
provincial laboratories are usually in touch with new developments in 
their field as they occur, around the world. In Canadian embassies and 
consulates abroad, science, technology and trade officers monitor new 
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STRATEGIC, 
VALUE-ADDED 
INTELLIGENCE 
IS NEEDED 

SMALL 
BUSINESS 
SHOULD BE THE 
PRIME TARGET 

developments and new products. While such information may be 
reported back within government, it is not routinely delivered in a timely 
and expeditious way to those for whom it has the most importance and 
relevance. Although departments do transmit information to known and 
target clients, this wealth of data and sources lies unknown to many 
Canadian firms. 

Raw information is, however, of little use to small and medium-sized 
businesses. Even technology-intensive companies are better served by 
intelligence, that is information which has value added through being 
specifically gathered, interpreted, collated and analyzed. No managed 
mechanism currently exists for transforming the information gathered by 
Canadian science and technology practitioners into value-added 
intelligence. 

Such intelligence as we do acquire tends to be disseminated very 
narrowly, most often using limited personal contacts. While distribution 
of information can be automated through databases, the effective 
distribution of intelligence is intrinsically a personal human to human 
activity where the deliverer and the receiver know and understand each 
other. 

Government intelligence is often not shared widely enough among 
government experts who could identify other target recipients. There 
seems to be a resistance to disseminating intelligence, especially harder 
intelligence which is not otherwise available in the public domain, to 
third parties. This stems partly from the government's tradition of 
treating all parties equitably and not providing asymmetric advantages to 
any one party. 

For Canadian businesses to derive the most useful benefit from 
information and intelligence gathered by government officials, these 
businesses must be defined as target recipients. Dissemination of timely 
information to them must be given priority and this service should be 
considered an essential element of officials' performance. Technology 
transfer capabilities and efforts of government departments and agencies 
should be improved. Services such as the National Research Council's 
Industrial Research Assistance Program (IRAP) perform well in reaching 
out to small business and providing useful information on current best 
practice technologies. An equally strong service, coordinated among 
science-based departments and agencies, is needed to deliver intelligence 
on new technologies still under development. 
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To provide systematic input to such a service, government science-based 
departments and agencies should be mandated to track activity in the 
world's top research and development laboratories, in order to provide 
advance notice to Canadian firms of new promising, or threatening, 
technological developments. The scientific scope of this mandate may 
extend beyond the department's or agency's current set of interests and 
activities. Canadian research and development establishments should 
encourage their scientists, engineers and managers to travel to enhance 
their connections with world-class research facilities and should promote 
exchanges of personnel between their laboratories and those abroad. 
Student exchanges, particularly those involving industry, should be 
supported as a relatively inexpensive means of transferring technology 
and establishing potentially useful international connections. 

A related finding appears in the report of the NABST Committee on 
National Standards in Education, which recommends government action 
to assist industry to gather technological intelligence in order to maintain 
Canadian workforce skills at a high and competitive level. 

It has been suggested that fully effective delivery of science and 
technology intelligence to Canadian companies may require a dedicated 
multidisciplinary team of experts, capable of collecting and assessing 
strategic information and transforming and disseminating it as 
intelligence usable by receptor companies. Establishment of a service 
on this scale should only proceed after careful evaluation of the 
complexity, potential cost and benefits involved. 

Reconunendation 1: 

• Small and medium-sized business should be treated as a priority target for international 
science and te,chnology information and intelligence gathered by government science-
based departments and agencies and by the Department of Foreign Affairs and 
International Trade. 

• Gathering, analysis and dissemination of information should be,come the responsibility 
of all officials in science-based departments and agencies and used as a factor in 
performance evaluation. 

• A new coordinated effort should be made to tap the laiowledge of government scientists 
and the intelligence they gather, so that it can be disseminated most effectively to 
benefit Canadian business. 
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2.0 CODES, STANDARDS AND RULES OF THE ROAD 

CODES AND 
STANDARDS MAY 
ENHANCE 
TRADE OR BE A 
DELIBERATE 
BARRIER 

GOVERNMENTS 
ARE KEY 
PLAYERS IN 
SETTING RULES 
OF THE ROAD 

Firms reported a need for help in dealing with the world of 
international codes and standards. A country taking the lead or a 
strong stand in development of product-related standards has often been 
able to provide its manufacturing industry with a significant competitive 
advantage by reason of prior knowledge and involvement. For instance, 
France chose SECAM as their colour television standard to protect their 
domestic market, when the rest of the world selecte£1 NTSC and PAL. 

A recent study undertaken for Industry Canada' found that, in sectors 
such as communications and information technology, standards-setting 
now leads technology introduction and diffusion, rather than following 
it. The report concluded that, since Canada imports a large amount of 
technology and exports primary and manufactured goods, Canadian firms 
need to have intelligence about and influence on emerging standards, to 
create a business environment that helps enhance competitiveness. It 
recommended actions aimed at adoption of a strategic approach by 
Canada to standards, including raising awareness of their strategic 
importance and increasing the involvement of small and medium-sized 
companies in the standards setting process. Such an approach would 
require application of additional government resources to this area. 

Codes and standards, together with ta riffs, trade agreements and 
intellectual property laws, are all elements of the rules of the road which 
govern  international exchanges of technology, goods and services. It is 
of critical importance to Canadian firms that they be aware of significant 
changes to these rules of the technological marketplace, particularly 
those relating to barriers which can be erected by governments to protect 
or enhance the market position of their own firms. 

Canada should seek out and form common cause with other small and 
medium-sized developed countries which also face the prospect of these 
rules of the road being struck to the advantage of major economies, but 
to their detriment. The European Union offers a prime example of 
smaller and larger member states operating within a framework of shared 
but not necessarily equitable groundrules. 

A case in point is the proposed intellectual propeity annex for bilateral 
collaborative projects which the United States wishes Canada to endorse. 
In the U.S. version of this proposed annex, each participant would retain 
exploitation rights only in its domestic market. The closure of the 
Canadian market to an American firm can hardly be compared to the 
denial of access to the American market for a Canadian firm. 
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CANADL4N 
SCIENCE 
EXPERTS ARE A 
VALUABLE BUT 
UNDER- 
UTILIZED 
RESOURCE 

Canada already has the institutions in place to adopt standards, under the 
umbrella of the Standards Council of Canada. The government must 
continue to involve itself at the multilateral tables where such matters as 
intellectual property rights, international standards and the criteria for 
legitimate subsidization are established. 

Canadian scientists and researchers, who are usually well connected into 
their own networks of expertise worldwide, are not always called on to 
assist in intergovernmental negotiations -- usually led by the Department 
of Foreign Affairs and International Trade -- related to these rules of the 
road. The knowledge and skills of these Canadian experts could be used 
to greater benefit in areas such as environment, trade, investment, 
agriculture, economic development, health, immigration, public safety 
and security, and arms control. 

The Committee believes that Canada should play a greater role in 
establishing international rules of the road and should make the fullest 
use of the valuable resource of its science and technology experts as 
effective support. 

Recommendation 2: 

• The Canadian government should adopt a strategic approach to the question of 
international standards, taldng companies' needs into consideration and involving 
companies in the process. It should accept that this will re,quire the commitment of 
additional financial and human resources. 

• Government should determine the strategic value of playing a key role in establishing 
various international rules of the road related to trade and technology exchange. 

• The appropriate science and technology expertise of departments and agencies should 
be drawn on as often as possible to support the Department of Foreign Affairs and 
International Trade in all international activities in which science and technology forms 
a significant dimension. 
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3.0 FINANCIAL ASSISTANCE 

FUND THE 	Firms want government financial assistance for properly planned 
ESSENTIAL 	exploratory steps towards establishing connections abroad. They need to 
STEPS 	 understand what is available and relevant to help them at any step of the 

way. They want funding for specific international activities, such as 
making a first exploratory venture abroad. They want to feel that 
funding programs are well administered and derive benefit from the 
economic gains they engender. 

• "We need funding support for investigating new market areas, and 
support for major start-up expenses in marketing a new product. " 

• "The government must concern itself with setting the right climate in 
which firms can grow, rather than force-feeding them. " 

• "Any payback of financial R&D support made by firms should stay 
within the S&T expenditures of government and not disappear into 
general  revenue."  

Industry wants government to continue to offer tax incentives and other 
assistance programs to Canadian based firms (particularly smaller 
firms) to assist them to benchmark themselves against best practices 
among their most effective competitors and to improve their ability to 
identify and exploit successfully technologies and pmctices appropriate 
to their businesses. Such progmms should be equally accessible to all 
firms and should be delivered through service centres located within 
local communities. Many companies stated that a more business-friendly 
taxation system, which more clearly recognized the nature of research 
and development, was prefemble to direct grants. 

• "We need tax breaks for technology adaptation and testing. " 
• "We need tax support for new product development and incremental 

technical improvements. " 
CAN 	 Companies tended to resist the idea that the government should take a 
GOVERNMENT 	selective approach to its funding support of small and medium-sized 
PICK WINNERS? 	business. They felt this to be somewhat intrusive, with the potential for 

excessive interference in business activity and direction. Most also felt 
that the government's tmck record in picicing winners was less than 
successful. 
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• "Government irulustrial assistance programs should not tty to pick 
winners. " 

• "Program funds should not be used to prop up dying companies. " 

In the context of tax incentives, the Committee welcomes the recent tax 
rule revisions which cover technology adaptation where there is technical 
uncertainty and include new product development. It notes that the 
Conference Board has found Canada's tax treatment of research and 
development activity to be the most generous of all G-7 countries. 

The Committee also welcomes IRAP's proposal to revive the 
Manufacturing Visits Program in 1994-95, to facilitate visits by firms to 
selected sites to benchmark against the best in the field. 

TARGET 	 In spite of industry's negative comments on a selective approach, the 
WINNING 	Committee believes that gove rnment can best justify application of public 
SECTORS 	funds to an industrial project where it has some assurance that the 

project has the potential for success. The Committee proposes that the 
selection process should be applied to business sectors rather than to 
specific companies and that effective selection criteria should relate less 
to the technology inherent in a sector and more to its potential for 
economic growth and wealth and job creation. 

Recommendation 3: 

• The govenunent should offer best access to international science and technology to 
finns in business sectors with proven performance and strong market potential. The 
sectors to be selected for targeted action programs are those which have one or more 
of the following characteristics: 

• The sector has exhibited market growth over the past four years. 

• The sector has unique comparative advantages over its foreign competitors. 
These could be technological advantages, natural resource advantages, human 
resource advantages or others. 

• The sector has the potential to win a significant share of world markets in high 
growth areas. 
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4.0 ASSISTANCE ON SITE ABROAD 

FIRMS WANT 	For firms making a first business step outside Canada, it is important to 
GUIDANCE IN 	understand the implications of developing international partnerships 
SEEKING 	 and of expansion abroad. Companies want to lea rn  the different ways of 
FOREIGN 	doing business in other countries and, from past successes and failures, 
TECHNOLOGY 	the best approach required to develop a successful relationship with a 

foreign partner. 

Companies recognize that they first need expert help in Canada to 
focus their activities and to prepare them to identify appropriate 
opportunities. As their search starts to turn up promising technology 
sources, they want early guidance to assess options -- help in making 
quality judgments to enable them to target those of most value. This 
might be related to the state of the technology or the organizational 
nature and general approachability of the potential partner. 

Once companies feel reasonably ready for serious consideration of an 
international partnership, they want timely and appropriate access to 
goverment assistance. They want very specific guidance to contacts 
in organizations abroad, such as laboratories, universities, industry 
associations or companies, which could lead them in the most direct way 
to concluding a satisfactory decision on the partnership. 

• "We need help to find potential partners in other countries. " 

• "I find it useful to bring potential distributors and agents to meet me 
at the Canadian embassy or cormulate. This adds to my credibility. " 

GOVERNMENT 	The most successful government programs to help small business access 
EXPERTS ARE 	foreign technologies and markets recognize that prospecting abroad is 
AVAILABLE AT 	best achieved in two stages. Companies must first research their 
HOME 	 business venture needs from home to understand where the best 

opportunities lie (they may be in Canada!) and how to move towards 
them. The second step, a visit to the selected country, must be built 
around an action plan related to specific contacts, sources and objectives. 

The Technology Inflow Program (TIP), originally established by the 
Department of Foreign Affairs and International Trade (DFAIT) to 
facilitate the flow of foreign technology to Canadian companies, is 
jointly delivered by the Industrial Research Assistance Program (IRAP) 
in Canada and by DFAIT at Canadian embassies and consulates 
overseas. IRAP officers across Canada are teamed effectively with 
locally-engaged Technology Development Officers (11)0 's) at Canadian 



11 

posts abroad to provide companies with expert, custom-tailored advice. 
In Canada, IRAP officers assist companies with the first step of their 
search for new technology partners, working with their TDO partners to 
identify relevant foreign technology. At posts abroad, the TDO's 
support the company's second step by providing all necessary assistance 
and advice related to specific meetings and negotiations with technology 
sources. As citizens of the host country, their knowledge of and links 
to local industry make them a valuable resource at relatively low cost. 

IRAP rounds out the process by providing funds to assist companies to 
assess and adapt technology, including travelling abroad to make 
essential connections and negotiate business agreements. DFAIT 
provides operational management of staff at posts abroad and funds some 
technology awareness missions to other countries. 

Industry Canada helps firms identify appropriate programs such as IRAP 
and TIP, through its regionally-located Business Service Centres. It also 
organizes sector campaigns and missions to other countries, in 
cooperation with posts abroad. 

DFAIT, both in Canada and in its overseas embassies and consulates, 
can provide advice on local business practices, cultural considerations, 
and recent relevant events, such as political decisions or new government 
programs, which may affect the climate for pursuing strategic 
partnerships in a particular country. 

An overview of relevant government programs and services offering 
access to information, advice or funding for foreign technology-related 
ventures is provided in Appendix DI 

BUT SERVICES 	Canadian firms have come to rely on the expertise and local support of 
ABROAD ARE 	DFAIT's Trade Commissioners, Science and Technology Counsellors 
UNDER REVIEW and Technology Development Officers at posts abroad. Although 

companies commented that the quality of the service varied from post to 
post and that in many prospecting and negotiating situations it could not 
and should not substitute for the personal presence of the company 
representative, firms clearly expect to find expert government help 
available abroad to assist them as required. 

This service is currently facing changes, as a result of DFAIT's 1993 
reorganization measures, which removed the department's Science and 
Technology Division and absorbed its responsibilities into other trade 
and geographic bureaux. Although the threat of total elimination of the 
Science and Technology Counsellor positions appears to have passed, 
some posts abroad have been stripped of their Technology Development 
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Officer positions, leaving a significant gap in the linkage to host country 
technology networks. At the same time, provincial representative offices 
abroad, which usefully complement the efforts of Canadian posts, have 
undergone significant cuts; in Ontario's case, they have been eliminated. 

Functions and placement of DFAIT' s Counsellors and Officers may be 
revised in a new, possibly expanded, network now being developed in 
conjunction with the Canadian Technology Network. (For objectives of 
the Network, see Appendix ifi.)  At the time of writing, this issue is still 
under review by DFAIT and other departments. 

Expert officials at posts abroad are also needed to support the 
intelligence services and the strategic approach to international 
technology activity recommended in sections 1.0 and 2.0 above. It is 
important that government continue to keep watch and report on the 
programs and policies of other governments in areas important to 
Canadian firms. In particular, it should monitor the forms and levels of 
assistance being provided to our firms' competitors, policies inimical to 
Canadian firms who wish to do business with those countries. 

To facilitate and optimize this activity, officials of Canadian posts abroad 
and those officials in Canada who provide support and connections to 
these posts should be selected, trained and encouraged to develop a good 
understanding of science and technology in Canada, in their host 
countries and in the world, and of the level of science and technology 
capability in Canadian laboratories and firms. 

FULLY- 	 The Committee concludes that the Department of Foreign Affairs and 
QUALIFIED 	International Trade has a crucial role to play in providing the framework 
EXPERTS ARE 	of tactical and strategic support necessary to facilitate access to foreign 
KEY TO FIRMS' 	technology for Canadian firms and scientists. For successful manage- 
TECHNOLOGY 	ment of this role as Canada's industrial and trading base shifts its 
SEARCHES 	emphasis from natural resources to knowledge-based industries, 
ABROAD 	 Canadian officers with an understanding of science, research and 

industry appropriate to the host country's capabilities are an essential 
component of Canada's establishment abroad. They should be supported 
by a strong contingent of locally-engaged officers. 

To the degree that DFAIT or some other responsible coordinating body 
is unable to provide this service, it will be incumbent on federal 
departments, research organizations and companies wishing to maintain 
some continuity of contacts abroad to allocate their own resources. The 
resulting fragmented approach would not necessarily accord with the 
government's overall foreign policy and international science and 
technology mandates. 
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An ad hoc approach is unlikely to result in the most effective delivery 
of service at posts abroad. It is in the interests of the major players, 
namely Industry Canada, the Department of Foreign Affairs and 
International Trade and the National Research Council's IRAP program 
to cooperate in planning and maintaining a high-quality network of 
contacts and ensuring its effective utilization to meet Canadian needs. 

Recommendation 4: 
• The government should retain a strong science, technology and trade support capability 

at relevant posts abroad, as an essential component of the service delivered to business 
and as a necessary element of its support to Canadian scientists and politicians. 

• In order to optimize the service provided, it should take both immediate and long term 
steps to ensure that officials at Canadian posts abroad and their counterparts in Canada 
have a good understanding of science and technology in laboratories and firms in 
Canada and in the world. 

• There should be close and effective cooperation between Science and Technology 
Counsellors and the Trade Commissioner Service in relevant portfolios. 

• The role of locally-engaged officers supporting science, technology and trade should 
not be reduced. 

• Government should augment the use it makes of its scientists, researchers and diplomats 
abroad in monitoring new developments in science, technology and government 
programs. Reporting relationships should be strengthened and broadened, to optimize 
the value of reports of new activity and to ensure that they are quickly conveyed to 
those who can make direct use of them, whether in the public or the private sector. 

• Industry Canada, the Department of Foreign Affairs and International Trade and the 
National Research Council's IRA.P program should cooperate to determine the optimum 
means of providing this service. 
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5.0 GOVERNMENT OBJECTIVES AND ACTIVITEES IN INTERNATIONAL 
SCIENCE AND TECHNOLOGY 

5.1 CANADIAN OBJECTIVES 

CANADA'S 
INTERNATIONAL 
SCIENCE AND 
TECHNOLOGY 
OBJECTIVES 
ARE NOT CLEAR 

The Canadian government's support for business on the international 
front is conducted against a backdrop of many broader objectives in 
foreign policy and science and technology, aimed at helping Canada 
prosper and be recognized as a valuable player on the world stage. The 
Committee sensed frustration among government officials who are 
required to develop and manage international science and technology 
programs and activities in the absence of a clear and well understood set 
of national objectives. 

• "International science and technology policy and activity should be 
focused on international competitiveness and coordinated with trade 
and investment policy. " 

• "There have been too many bilateral agreements signed without 
enough planning and justification. We need a Canadian game plan 
and criteria to direct and coordinate future agreements with those 
countries where we have the most to  gain."  

• "The game plan should also provide the framework within which 
departments can decide which programs to cut when  budgets are 
limited. " 

Canada needs to establish and to articulate clear and unambiguous 
strategic and tactical objectives to govern Canada's international science 
and technology activities. This should be a component of the federal 
Science and Technology Policy to be developed over the Summer and 
Fall of 1994. 

Strategic objectives should be set in the context of maintaining and 
enhancing Canada's economic performance, in particular through 
increasing international trade, and of strengthening Canadian scientific 
and technological capability. 

Tactical objectives, related more closely to industrial competitiveness, 
are implicit in the above recommendations of the Committee on 
International Science and Technology. Such objectives should relate to 
the issues of gathering and dissemination of intelligence on science and 
technology and the related policies and strategies of other nations; of 
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facilitating Canadian access to international sources of exploitable 
technology and to international markets for Canadian technology-based 
products and services; of influence in the realm of codes, standards and 
other international trade rules; of better use of scientific and 
technological expertise to support negotiations of new international 
accords and agreements; of Canadian participation in world scale 
projects and activities to enhance global understanding of science. 

5.2 INTERNATIONAL AGREEMENTS AND PROJECTS 

HUNDREDS OF 
INTERNATIONAL 
AGREEMENTS 
AND PROJECTS 
ARE IN PLACE 

Canada has over three hundred wide-ranging international 
arrangements in science and technology. Over time, their focus has 
shifted from the performance of science to a concern for improved 
technology transfer and acquisition. Provincial involvement in 
international science and technology has grown in recent years. (See 
Appendix IV.) 

By establishing a framework for joint projects, such arrangements have 
significant potential to facilitate Canadian participation in science and 
technology activity. Their actual performance, however, depends on the 
resources and individual energy committed to specific project activity. 
Government-to-government agreements involve many players. Foreign 
Affairs and International Trade provides the foreign policy, legal and 
administrative framework; Science and Technology Counsellors located 
in the partner country help promote the success of current initiatives and 
develop new ones. Scientists and researchers in the public and private 
sectors are directly engaged in specific projects. The level of interest 
and commitment of any one of these players, together with the financial 
resources available, may determine the success or failure of a project 
and ultimately affect the entire agreement. 

Partnerships in large science and technology projects are funded by 
the government in Canada, as in other countries, on the basis that they 
are too big and entail too high a risk to be of direct commercial interest 
to the private se,ctor, while nevertheless corresponding to other national 
objectives. For instance, meaningful cooperation in space science and 
exploration or in particle physics requires significant capital investment 
in physical facilities such as spacecraft or linear accelerators. 
Justification for such investments may include a component of short or 
medium term benefit to industry but is likely to be driven by other 
factors, such as the desire for international standing and prestige and for 
the accelerated advancement of national knowledge and expertise in a 
given field of science or technology. 
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Government also invests in developing foreign partnerships for 
researchers in its own laboratories and in universities. Each 
organization usually defines its own program and budget requirements 
independently, within its own mission-oriented agenda. Each aims to 
maintain and develop the knowhow and competence of its scientists 
'relative to that of their colleagues abroad and sometimes to serve a 
clientele of colleagues and businesses in Canada. Many departments and 
agencies have formal agreements committing them to joint programs or 
projects with their counterparts abroad. There is no overall Canadian 
international science and technology strategy to guide and govern the 
federal government's total investment in these activities, although many 
may reflect broader government objectives, such as the promotion of a 
stronger scientific and industrial competence in biotechnology. 

POTENTIAL 	The value to Canadian companies of any of these three types of 
VALUE TO 	international science and technology activity is variable. Government 
COMPANIES IS 	may decide only to fund projects or agreements which include an 
VARIABLE 	immediate industrial benefit, such as construction of new facilities, or a 

commitment to transfer newly-developed technology to private industry 
and to promote commercialization activity. In inter-laboratory 
agreements, company involvement is likely to be based on the existing 
level of collaboration between a laboratory or researcher and the private 
sector, which is simply reinforced by the international relationship. Or, 
in some cases, government funding for international activity may have 
been sought and approved to promote a specific Canadian public/private 
sector joint project. 

The Committee has not evaluated these agreements, projects and 
partnerships in depth. It nevertheless recognizes that alliances forged via 
these instruments often enhance the environment for business 
relationships. Domestically, they serve to leverage Canadian science and 
technology efforts and to help benchmark Canadian scientific quality. 
Internationally, they demonstrate Canadian capability to key contacts in 
partner countries, who may then more readily accept Canada as a partner 
in new international ventures. 

A complete evaluation of Canada's international science and technology 
agreements and projects would most effectively be carried out in the 
context of an overall strategic framework of objectives for international 
science and technology. National guidelines and criteria should enable 
assessment of project costs and of spinoffs available, particularly to 
small and medium-sized business. 
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5.3 COORDINATION OF INTERNATIONAL ACTIVITY 

COORDINATION 
ACROSS MANY 
DEPARTMENTAL 
MANDATES IS 
NEEDED 

INTERNATIONAL 
SCIENCE AND 
TECHNOLOGY 
REQUIRES 
EFFECTIVE 
SENIOR-LEVEL 
MANAGEMENT 

It is not easy to coordinate and provide overall coherence in Canada's 
international science and technology activity, since it involves many 
different federal departments and agencies, with mandates ranging from 
foreign policy through technology development and enhancement, 
competition and investment policy to finance and the Canadian economy. 

One mechanism, established in the 1970's to provide awareness of other 
departments' international science and technology activity, is the 
Interdepartmental Committee on International Science and Technology 
Relations (ICISTR). With membership at the Director General level, 
ICISTR's goal is to guide the Canadian policy agenda by developing 
consensus on priorities and on a framework for federal cooperation. 

This Committee has no authority per se and hence works p rimarily 
through information exchange to encourage cooperation and collaboration 
between the initiatives of the individual departments and agencies. 
Although its effectiveness has va ried according to its membership and 
the topics addressed, ICISTR has in recent years proved useful in 
discouraging umbrella science and technology agreements and promoting 
those driven by projects or programs. It provided an effective forum for 
development of the Canada/Japan Science and Technology Agreement. 
While it has been dormant as a committee since late 1992, individual 
members have continued active engagement in such matters as the 
agreement with the European Community. 

At a more senior level, the Interdepartmental Steering Committee on the 
Management of Science and Technology, established in 1987, has a 
mandate which encompasses all aspects of federal government science 
and technology policies and programs. Its members, at the Assistant 
Deputy Minister level, are more directly involved in establishing and 
implementing their departments' programs than are the members of 
ICISTR. To date, this "Science ADM's Committee" has not specifically 
reviewed international activity as a separate topic. 

There is an evident ne,ed for an effective interdepartmental mechanism 
to coordinate implementation of many of this report's recommendations, 
particularly those related to setting and monitoring objectives for 
international science and technology and to the collection and 
dissemination of scientific intelligence. The most effective means of 
meeting this need would be to establish a subcommittee of the 
Interdepartmental Steeling Committee on the Management of Science 
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and Technology, whether this is a reconstituted ICISTR or a completely 
new body. 

The questions of national Canadian objectives and criteria for 
international science and technology activity and the related review, 
coordination and management of existing and planned activity deserve 
further investigation and analysis. The Committee on International 
Science and Technology notes that NABST is expected to play a key role 
in the 1994 review of Science and Technology Policy and proposes that 
NABST consider the international component of this policy and assess 
the need for further study. 

Recommendation 5: 

• A framework of national objectives and criteria for international science and technology 
activity should be prepared which will permit the evaluation and comparison of the 
value of international commitments and practices. 

• A formal review of Canada's international science and technology activity should be 
carried out to see that all activities fit within national guidelines and criteria. 

• A clear and functional system should be set up to oversee all international science and 
technology activity, to promote coopemtion and collaboration where desirable and to 
ensure that the highest priorities receive the highest levels of attention. 

• An effective interdepa rtmental committee should be put in place, under the Steering 
Committee on the Management of Science and Technology, to play a key coordinating 
role in management of government's international science and technology activities. 

• NABST should fu rther investigate and monitor the activity proposed in this 
recommendation, in the context of the 1994 Science and Technology Policy 
development exercise. 
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6.0 DELIVERING GOVERNMENT PROGRAMS BETTER 

SMALL 
BUSINESS 
WANTS STABLE, 
PREDICTABLE 
GOVERNMENT 
PROGRAMS 

"RESPONSE 
WANTED IN 
REAL TIME, NOT 
BUREAUCRATIC 
TIME" 

Technology-based firms echoed the strong recommendation of the Report 
on Technology Acquisition and Diffusion that the government strive to 
provide more stability and predictability in its programs to support 
industrial technological enhancement. Companies reported a great deal 
of frustration with the seemingly cavalier way in which the government 
created and eliminated, expanded and contracted its support programs. 

Examples cited included the cancellation of the very successful 
Unsolicited Proposals Program, the gap in funding for the Technology 
Inflow Program, the flip-flop on funding for the Networks of Centres 
of Excellence and the apparent decision to eliminate Science and 
Technology Counsellors at posts abroad. This behaviour served to 
convince industry that, at its core, government considers science and 
technology to be peripheral and incidental to its industrial strategies. 
They feel that government has no long term commitment to the process 
of helping firms to become significant players in a very competitive 
knowledge-based world economy. 

• "Governments need to act with more consistency and stability in 
their science and technology policies." 

The Committee also receive,d a very strong message that government 
support was often too long in coming to be of real help. Many experts 
reported that their experience with government agents, ostensibly 
dedicated to helping them, was fraught with bureaucratic delay to the 
level of foot-dragging. Time is a luxury that a small firm cannot afford, 
when its one strategic advantage over larger firms is its flexibility and 
responsiveness. The opportunity which a firm wishes to pursue today 
will not be opportune tomorrow. 

• "Government programs should have faster turn-around times. " 
• "The government should be more interested in responding to 

industries' needs in real time, not in bureaucratic time. " 
• "There is a need for innovative ways to disseminate technical 

information, and awareness of government services and capabilities 
of public laboratories, just in time'". 
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"MAZE OF 	Firms remain baffled by the "alphabet soup" of programs available, at 
GOVERNMENT 	least in principle, to them. They would clearly appreciate a simpler 
PROGRAMS" IS 	means of access to government support and better coordination of federal 
CONFUSING 	and provincial progmms. They want direct personal assistance which 

recognizes their particular needs. 

• "We need an intelligent professional advisory  service to help us 
through the maze of gove rnment programs. " 

• "We need a 'one-window' approach to the many government 
programs. " 

• "The government should be able to access a stable of good 
consultants to which to refer SMEs. " 

• "The government should not treat SMEs as if they are all one sector,. 
needs and relationships within economic sectors vary . " 

ONE-WINDOW 	The government has a number of programs to assist in the acquisition of 
SHOPPING 	foreign technology, some better known than others, some unintentionally 
PROPOSAL 	concealed as components of broader-based technology support programs. 
OFFERS A 	There is a risk that too many services may confuse rather than aid small 
SOLUTION 	business. The Committee welcomes the government's establishment of 

Canada Business Service Centres offering one-stop shopping, chiefly by 
telephone, in a growing number of cities. This initiative effectively 
simplifies access to many progmms and to the planned Canadian 
Technology Network. 

As already noted, the Technology Inflow Progmm (TIP), the Industrial 
Research Assistance Progmm (IRAP) and Industry Canada's Business 
Service Centres are designed to meet the needs of small companies 
seeking new technology. They can provide a useful first point of contact 
to identify relevant programs but have limited resources and usually 
cannot advise companies fully on programs they do not manage 
themselves. 

Resource limitations further tend to allow these programs to operate only 
in a responsive mode, providing information or assisting with visits and 
contacts only in response to specific requests from Canadian 
organizations. The lack of a proactive mode clearly restricts the useful 
flow of information and intelligence. It also inhibits advertising of the 
programs and services and their extension to a wider client base. 
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GOVERNMENT 
SHOULD LEAD 
FIRMS TO ITS 
PROGRAMS AND 
SERVICES 

AND HELP 
ENS  URE  THEY 
ARE EQUIPPED 
TO REAP THE 
BENEFIT 

Government needs to make sure that more Canadian companies are 
aware of what international science and technology services it can 
provide for them, not only through specific assistance programs but also 
via government scientists' and engineers' connections to colleagues, 
organizations and Canadian posts abroad. It should consult and obtain 
feedback from firms who are actual or potential clients of such 
programs, in order to define assistance mechanisms best suited to their 
ne,eds. Increased awareness of and access to government experts may, 
however, lead to increased demands for service, requiring the 
commitment of additional fimding and resources, which is difficult to 
obtain under current fiscal restraints. 

It is equally important that steps such as the planned Canadian Scientists 
and Engineers Program be taken to encourage companies to hire 
technically-qualified staff and thereby increase the capacity of Canadian 
industry to receive, understand, adapt and make effective use of new 
technologies. 

To augment its own support services, government should encourage 
private sector organizations to build up their ability to help themselves 
and their member companies. The Committee welcomes gove rnment's 
intention to encourage the active involvement of Canada's industry 
associations in the Canadian Technology Network. A preliminary study 
of these associations indicates some disparity in their perceived role and 
the support they offer to member firms. (See Appendix V.) 

Reconunendation 6: 

• Government should continue and expand its successful international technology transfer 
programs, particularly those delivered via IRAP. 

• Access routes to these services must be simple and firms should be consulted to help 
define mechanisms. 

• In establishing the Canadian Technology Network, government should ensure that an 
international component is included and that the scope of its services to business is well 
defined. 

• The private sector should be encouraged to enhance its own capability to seek out, 
adapt and adopt new technologies. 
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NEW 1DEAS/CASE STUDIES 

The Committee looked at the following sample of recent initiatives and studies and recommends 
them as reference sources for development of Canadian programs. 

The Business Cooperation Network (BCNet) 

BCNet is a service initiated in Europe in 1988. Its network of over 600 accredited business 
advisors in 35 countries is linked through personal contacts and by a central computer with 
13,000 corporate profiles. The network helps firms to find partners, forge industrial strategic 
alliances, and enter into cooperation agreements with other companies. In 1992, 17,000 
partnership offers resulted in 15,931 matches, a match rate of 94%. 

BCNet has started a pilot run in four major Canadian cities, supported by Industry Canada and 
the Canadian Chamber of Commerce. (See Appendix VI.) 

Defunark 

Denmark, like Canada, is a relatively small economy bordering on stronger neighbours. 
Denmark has achieved particular success in developing regional and technology-sector-based 
support networks, involving new and longer-established companies and universities. 

Of particular interest are its programs to promote individual innovators and entrepreneurs and 
its system of beneficial support programs for small companies interested in developing export 
and other connections abroad. (See Appendix VII.) 

Association of Provincial Research Organizations (APRO) 

The Association of Provincial Research Organizations (APRO), co-sponsored by Industry 
Canada and Foreign Affairs, recently surveyed the private sector's reaction to current science 
and technology agreements with Europe. The results of this survey were used by both the 
federal and provincial governments to help them respond better to the science and technology 
neexls of Canadian firms exporting to Europe. APRO's findings support many of the comments 
heard from business and government in preparation of this report. (See Appendix VIII.) 
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The Six Countries Programme 

The Six Countries Programme conference is a relatively informal forum designed to bring 
together science and technology policy analysts, academics and science and technology program 
practitioners on a twice yearly basis. 

Recent conferences have included discussion of the threat of multinational enterprises to small 
business; networks, technical assistance and global linlçages for small business; and financing 
of new technology-based enterprises. (See Appendix IX.) 

CONCLUSIONS 

Canada, as a small but significant player in the world of science and technology, has a multitude 
of valuable resources in its science-based government departments and agencies, its research 
organizations and its universities. Researchers in these institutions generally have the best and 
most up-to-date knowledge of international trends and developments in their area of speciality 
but the government has not organized these individuals or their intelligence in a coordinated and 
consistent manner aimed to optimize their benefit to Canada's economy. 

Small and medium-sized companies are often completely unaware that appropriate application 
of new scientific and technological findings could help them become more productive and more 
Profitable. Those who are aware too often have difficulty articulating their needs, initiating a 
search for help or bringing a good opportunity to a successful conclusion. 

Support networks and services which provide expert assistance to guide companies in a search 
for relevant foreign technology exist in various institutions, such as the National Research 
Council, Industry Canada, other government departments and universities. Additional assist-
ance is available through the Department of Foreign Affairs and International Trade and at its 
posts abroad. These services provide excellent access to best practice technologies for many 
firms but are constrained by their limited resources to operating only in a reactive mode, 
responding to those who already have some idea of what they want. 

Government can make its existing activities and responsibilities more effective. 	It can and 
should develop procedures for making better use of the skills and knowledge already resident 
in its scientific and technological experts. It should develop strategies to determine its preferred 
role in international science and technology and its appropriate part in setting the rules of the 
road in technology development, transfer and trade. 

Government cannot respond to every company's needs. The Committee believes, however, that 
improvements in organization of its role in international science and technology could deliver 
greater benefits to a greater number. 
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Appendix I 

"MAKING THE INTERNATIONAL CONNECTION" 

SUMMARY OF RECOMMENDATIONS 

Recommendation 1: 

• Small and medium-sized business should be treated as a priority target for international 
science and technology information and intelligence gathered by gove rnment science-based 
departments and agencies and by the Department of Foreign Affairs and International Trade. 

• Gathering, analysis and dissemination of information should become the responsibility of 
all officials in science-based departments and agencies and used as a factor in performance 
evaluation. 

• A new coordinated effort should be made to tap the knowledge of government scientists and 
the intelligence they gather, so that it can be disseminated most effectively to benefit 
Canadian business. 

Recommendation 2: 

• The Canadian government should adopt a strategic approach to the question of international 
standards, talcing companies' needs into consideration and involving companies in the 
process. It should accept that this will require the commitment of additional financial and 
human resources. 

• Government should determine the strategic value of playing a key role in establishing 
various international rules of the road related to trade and technology exchange. 

• The appropriate science and technology expertise of departments and agencies should be 
drawn on as often as possible to support Foreign Affairs and International Trade in all 
international activities in which science and technology forms a significant dimension. 
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Recommendation 3: 

• The government should offer best access to international science and technology to business 
sectors with proven performance and strong market potential. The sectors which should be 
selected for targeted action programs are those which have one or more of the following 
characteristics: 

• The sector has exhibited market growth over the past four years. 

• The sector has unique comparative advantages over its foreign competitors. These could 
be technological advantages, natural resource advantages, human resource advantages or 
others. 

• The sector has the potential to win a significant share of world markets in high growth 
areas. 

Reconunendation 4: 

• The government should retain a strong science, technology and trade support capability at 
relevant posts abroad, as an essential component of the service delivered to business and as 
a necessary element of its support to Canadian scientists and politicians. 

• In order to optimize the service provided, it should take both immediate and long term steps 
to ensure that officials at Canadian posts abroad and their counterparts in Canada havé a 
good understanding of science and technology in laboratories and firms in Canada and in 
the world. 

• There should be close and effective cooperation between Science and Technology 
Counsellors and the Trade Commissioner Service in relevant portfolios. 

• The role of locally-engaged officers supporting science, technology and trade should not be 
reduced. 

• Government should augment the use it makes of its scientists, researchers and diplomats 
abroad in monitoring new developments in science, technology and government programs. 
Reporting relationships should be strengthened and broadened, to optimize the value of 
reports of new activity and to ensure that they are quickly conveyed to those who can make 
direct use of them, whether in the public or the private sector. 

• Industry Canada, the Department of Foreign Affairs and International Trade and the 
National Research Council's IRAP program should cooperate to determine the optimum 
means of providing this service. 
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Recommendation 5: 

• A framework of national objectives and criteria for international science and technology 
activity should be prepared which will permit the evaluation and comparison of the value 
of international commitments and practices. 

• A formal review of Canada's international science and technology activity should be carried 
out to see that all activities fit within national guidelines and criteria. 

• A clear and functional system should be set up to oversee all international science and 
technology activity, to promote cooperation and collaboration where desirable and to ensure 
that the highest priorities receive the highest levels of attention. 

• An effective interdepartmental committee should be put in place, under the Steering 
Committee on the Management of Science and Technology, to play a key coordinating role 
in management of government's international science and technology activities. 

• NABST should fu rther investigate and monitor the activity proposed in this 
recommendation. 

Recommendation 6: 

• Government should continue and expand its successful international technology transfer 
programs, particularly those delivered via IRAP. 

• Access routes to these services must be simple and firms should be consulted to help define 
mechanisms. 

• In establishing a single national technology extension service (the Canadian Technology 
Network), government should ensure that an international component is included and that 
the scope of its services to business is well defined. 

• The private sector should be encouraged to enhance its own capability to seek out, adapt and 
adopt new technologies. 
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Appendix II 

RECOMMENDATIONS OF PREVIOUSLY-PUBLISHED REPORTS OF THE 
NATIONAL ADVISORY BOARD ON SCIENCE AND TECHNOLOGY (NABST) 

"MEASURING UP TO THE BENCHMARK AND MOVING AHEAD" 
NABST Committee on Technology Acquisition and Diffusion, September 1992 

RECOMMENDATIONS 

1. BENCHMARKING AGAINST THE BEST 

Industrial managers should practice benchmarking to evaluate their performance continuously 
against the toughest of their competitors and the best performers in their fields of endeavour. 
Government industrial support programs should be mandated to help industry in their 
benchmarking. Program managers and advisors should help firms to locate best practices, using, 
vvhere appropriate the services of the Trade Commissioners and Technology Development 
Officers in Canadian posts abroad and the services of the Technology Inflow Program (TIP). 

Industrial support program criteria should be broadened to include cost sharing for benchmarking 
and other technology acquisition activity. 

Private sector technology centres and agencies, and industrial associations should become more 
active participants in industrial benchmarking. 

2. DEVELOPING MANAGERIAL AND TECHNICAL COMPETENCE 

Industrial managers should seek to upgrade their own skills and those of their employees through 
on-going training programs and through active cooperation with the education sector. 
Industry and governments should encourage and foster universities, colleges and the performance 
of R&D in both the industry and academic sectors in order to increase the supply of technically 
qualified personnel. 

Industry, government and labour must work together to create more effective mechanisms to 

promote technical awareness and to encourage firms to increase the levels of technical 

competence of Canadians through training and apprenticeship programs. 

Small and medium-sized firms should seek to employ engineers and other technically trained 
personnel to help them to make more effective use of advanced technologies. 
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3. TAX INCENTIVES FOR TECHNOLOGY ACQUISITION 

Firms should plan strategically to enhance their production processes, products and services 
giving due consideration to both developing new technology in-house and acquiring best available 
technology from elsewhere. 

The government should encourage firms to develop balanced technology development and 
technology acquisition strategies by establishing new tax incentives, accelerated depreciation and 
cost-shared funding mechanisms aimed at technology acquisition, which are as favourable as 
current incentives for in-house technology development. 

4. PROGRAM CONSOLIDATION AND PRIORIZATION 

The government should, wherever possible, consolidate programs and services with similar or 
complementary mandates to allow more accessible and comprehensive service to be provided. 
This consolidated service network should be organized and oriented to provide fast and 
responsive service within the timeframe appropriate to the needs of the client-firm. 

The government should enhance technology acquisition and diffusion by Canadian firms through 
the establishment of a single  national technology extension service which promotes awareness 
of and access to existing public and private sector support mechanisms and centres of expertise. 
This extension service should feature active, technically qualified advisory agents located in 
easily accessible offices in all regions of Canada. It should be built upon the proven, effective 
IRAP program, which should be strengthened and enhanced, rather than creating new parallel 
organizations, programs or support systems. 

The government should carry out an intensive process of setting priorities among all of its 
technology-related incentives, programs and services based upon how well they are filling a 
market-driven need and are contributing to the competitiveness of their clients. Stronger and 
more effective programs and services should be augmented at the expense of less effective ones. 

The Trade Commissioner service of DFAIT should be combined with the Science and 
Technology Counsellors and Technology Development Officers in Canadian Posts abroad, and 
all of these positions should be staffed with personnel having relevant business and technology 
experience and backgrounds. 

A Board should be set up to recommend strategic directions to the managers of the consolidated 
program for technology acquisition and diffusion. This Board, which should have a majority of 
industrial representatives, would advise on the relative apportioning of funds to different forms 
of assistance to firms, in response to an annual analysis of market needs. The Board would also 
oversee the results of program evaluation. 
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5. A ROLE FOR THE BANKS 

Banks, industrial associations, chambers of commerce and other private sector service 
organizations should participate in the national technology extension service through experimental 
programs designed to encourage private sector agencies to be more aware of technology and 
other business support programs and services and to promote their appropriate use by their 
clients. 

6. PERIODIC, PUBLIC, PROGRAM EVALUATION 

The government should carry out regular, hard-nosed evaluations of all industrial technology 
support programs and services in terms of their effectiveness in achieving measurable economic 
results, their performance in interaction with other programs and services, and the timeliness of 
their response to client need. These evaluations should be made at least every three years and 
their findings should be made public. 
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"SPENDING SMARTER" (Second Report) 
NABST Committee on Science and Technology Priorities, February 1994 

RECOMMENDATIONS 

1. The government should require: that all departments and agencies manage their S&T 
activities as a distinct strategic asset; that central agencies monitor the total S&T investment 
as an asset portfolio. 

2. The government should advise all departments and agencies that the two main objectives for 
the S&T programming of the federal government are: development of a knowledge-thirsty 
society; and market-driven technology development. 

3. The government should require that reports on the identification of S&T as a strategic asset 
and on the application of the two key priorities be prepared for review by six months after 
this Committee Report is made available to senior managers. 

4. The government should establish a system for priority-setting for S&T within and among 
federal organizations. That system should be announced, or reviewed with NABST, within 
six months after the Committee Report is made available to senior managers. 

The Committee offers to the Government of Canada the following elements of a priority-
setting system for consideration. 

Cabinet, or one of its Committees, should review, and approve or modify, S&T activities 
(and their associated resources) of departments and agencies at least once every five 
years, preferably every three years. 

(ii) The review of S&T priorities and any recommendations for changes could be presented 
to Cabinet in a joint submission signed by the Minister of Industry (on the advice of the 
Secretary of State (Science, Research and Development)) and the President of the 
Treasury Board. [This is one model; others may also be workable.] 

(iii) Ministers who present advice to Cabinet on S&T priorities should base their 
recommendations on advice received from a group (or groups) external to government as 
well as advice received from science-based organizations within the federal government. 
Such advice would include, but not be limited to, international benchmarking. 

(iv) There should be general guidance, at the beginning of the process, on overall government 
objectives or principles (such as development of a knowledge-thirsty society) to the 
external advisors and to federal science-based organizations. 

(i) 
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Appendix III 

FEDERAL PROGRAMS AND SERVICES FOR THE PRIVATE SECTOR 

1. Department of Foreign Affairs and International Trade (DFAIT) 

At embassies and consulates abroad DFAIT provides: 

Trade Commissioners, at all posts. Responsible for: promotion of Canadian exports to their 
host countries; analysis and intelligence-gathering related to market conditions, including 
competitors' activities, government programs and measures affecting trade. 

Science and Technology Counsellors, at five (formerly seven) posts in the U.S., Europe and 
Japan. Responsible for: S&T intelligence gathering; analysis of host country policies and 
programs; developing bilateral S&T projects and partnerships; assisting companies as 
required. 

Investment Counsellors, at four posts; responsible for encouraging host country investment 
in Canada, which often includes an element of technology transfer. 

Commercial Officers (locally-engaged, usually nationals of the host country) assist Trade 
Commissioners. Technology Development Officers (locally-engaged) deliver the Technology 
Inflow Program (TIP), under the Science & Technology Counsellor or Trade Commissioner. 

DFAIT places heavy emphasis on intelligence gathering and dissemination to support 
development of government policy. This includes support to high-level visitors such as Ministers 
and senior government officials. It also manages most of the international arrangements 
described in Appendix IV. 

Services to Canadian firms, including assistance with technology prospecting, are provided on 
a responsive basis only. Limited resources at posts and in Canada prohibit proactive measures 
whereby firms would be offered unsolicited information and invited to undertake exploratory 
visits. In the area of direct support to companies, the top three priorities are trade (Canadian 
exports), investment and technology, in that order. 

2. Industry Canada 

Industry Canada's programs have in recent years focused on the competitiveness and prosperity 

initiatives. New government initiatives emphasize growth, particularly of small and medium-

sized businesses. 
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International awareness, intelligence or assistance is an element of existing programs such as: 

• Technology Diffusion Strategy 
• Strategic Technology Program 
• Technology Outreach Program 
• Networks of Centres of Excellence 
• Defence Industry Productivity Program 
• Sectoral studies and campaigns 
• Business Service Centres 
• Canada Business Service Centres, in cooperation with other departments. 

The planned Canadian Technology Network, coordinated by Industry Canada, aims to offer a new 
single extension service to firms. Its overall objective is to provide firms with rapid and effective 
access to data, intelligence and services to accelerate the diffusion of technologies and best 
practices, within and between provinces and from foreign sources, through, for example: 

• faster access to existing information and services, both regionally, nationally and 
internationally; 

• expanding the range of data and intelligence available; 

• expanding value-added services, where needs exist; and 

• strengthening the information flows and collaboration between service providers, both on 
a provincial and national basis. 

3. National Research Council 

The National Research Council is organized into three sectors: the Industrial Research Assistance 
Program (IRAP), Engineering Research and Technology, and Physical and Life Sciences. NRC's 
strategic planning now involves external partners (industry, university, etc) at an early stage of 
the research process, through Advisory Boards or specific projects, rather than viewing them as 
downstream clients of NRC research products. 

NRC treats international activity as an extension of its domestic activity and therefore justifies 
and supports international relationships within the strategy of its Institutes and programs, 
including IRAP. IRAP's objective continues to be the support of Canadian firms with 
technology, applying technological expertise to assist companies to grow and develop. It offers 
partial funding for projects aimed at Technology Enhancement or for longer-term Research, 
Development and Adaptation. It also handles delivery in Canada of the Technology Inflow 
Program (TIP). 

Early involvement of external partners enables the private sector to influence and benefit from 
NRC's agenda of international technology acquisition and diffusion. 
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4. Other Government Laboratories and Institutes 

Researchers at government laboratories gather science and technology intelligence related to their 
departmental programs, in the normal course of business and via conference travel and scientist 
exchanges. By providing expert opinions and acting in a scientific advisor role for specific 
projects, they are able to add credibility to Canadian firms and products and provide support for 
Canadian firms in the international arena. 

Support programs for companies vary from department to department and are usually project-
specific. 

5. FederaVProvincial Government Shared Programs 

The federal and provincial governments currently have four principal avenues of science and 
technology cooperation, namely: 

• Council of Science and Technology Ministers (CSTM) 
• National Forum of Science and Technology Advisory Councils 
• Association of Provincial Research Organizations (APRO) 
• Economic Regional Development Agreement (ERDA) 

However, no current cooperative federal/provincial science and technology strategy directly 
addresses the needs of Canadian SME's. Further, no coordinating mechanism currently focuses 
on how to present more coherent and effective assistance to Canadian firms wishing to develop 
international science and technology activities, although there is no significant impediment to 
adoption of these issues by federal/provincial policy fora. 
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Appendix IV 

CANADA'S INTERNATIONAL SCIENCE AND TECHNOLOGY AGREEMENTS 

1. Bilateral and Multilateral Agreements 

As of January 1992, Canada had more than 370 bilateral arrangements of various sorts, involving 
the federal government (20), a provincial government (13), a federal science-based department 
or agency (286), or a provincial agency (58). The list included 235 Memoranda Of 
Understanding, 26 exchanges of letters and 117 other forms of recorded agreements, plus 9 
multipartite arrangements. 

These arrangements involved relations with 55 countries and with the European Community. The 
most frequently involved countries were: China, 39; the EC, 13; France, 26; Germany, 11; Italy, 
13; Japan, 15; the U.K., 11; the U.S., 77; and the former USSR, 31. 

In addition, many private companies have international linkages, both inter- and intra-corporate. 

2. Canada/U.S. Agreements 

Canada's linkages with the U.S. are many and varied, as one would expect with a nation 
responsible for 73% of our trade and 65% of direct foreign investment. Canada's technology 
intensive industries sell most of their products to the U.S. and buy most of their components and 
equipment from there as well. With NAFTA in place, U.S.-Canada linkages should increase. 

Canada is a partner in many major American programs from the Space Shuttle and Space Station 
to the Canada-France Hawaii Telescope. We share common concerns over Great Lakes Water, 
acid rain, hazardous waste treatment and global warming. Americans too hold a stake in 
Canadian technical projects such as the Sudbury Neutrino Observatory. 

Scientists from Canada, the U.S. and other OECD countries also collaborate in such major 
international research programs as the Ocean Drilling Project, the Human Frontier Science 
Program, the Human Genome Project and the Intelligent Manufacturing Systems Program. 

Traditional close relations are found between government labs such as the long term liaison 
between NRC and the U.S. National Institute of Standards and Technology (NIST) on basic 

physical measurement standards. University collaboration is so prevalent that 45% of 
internationally co-authored papers by Canadian scientists were with Americans. 

As a result of all this ongoing activity, a Joint Consultative Mechanism was established by the 

Canadian Minister for Science and the U.S. President's Science Advisor. A joint meeting has 

also been held between the President's Council of Advisors on Science and Technology (PCAST) 
and Canada's NABST. 
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3. Canada/Europe Science and Technology Relationships 

Canada's science and technology agreements with Europe range from broad government-to-
government framework accords to very specific agency-to-agency agreements dedicated to 
undertaking research on well defined projects. They have in recent years been strengthened by 
the provision of project funding ($300,000/year total) for participating Canadian researchers. 

Canada's four European framework agreements were all signed in the 1970's. The first, with 
Germany, has been credited with enabling over 300 cooperative ventures and has been cited as 
being the most successful of all framework agreements. 

The framework agreements signed with Belgium and France have been much less successful. 
It is suggested that both agreements were politically driven rather than science and technology 
driven and, to date, few significant exchanges of information or cooperative scientific efforts have 
taken place. 

The final European framework agreement signed in the 1970's was the Industrial Cooperation 
Agreement with the European Community. Since the signing of this agreement, several useful 
bilateral committees have been established. 

Taken as whole, framework agreements with Europe have helped strengthen Canada's 
international science and technology relations. It has nevertheless been argued that joint projects 
could have developed equally well under less formal circumstances. For instance, a recent 
review of Canada's science and technology agreements with Europe, carried out by NGL 
Consulting for Industry Canada, suggested that Canada's framework agreements are broad, vague 
and ill-defined, are often politically rather than science and technology driven, and, to date, have 
done little to assure that science and technology collaboration will ensue. 

4. Canada/Japan and Asia 

In Asia and the Pacific Rim, Canada has a small but growing number of science and technology 
arrangements. Canada's federal and provincial governments currently hold seven agreements in 
the form of memoranda of understanding and treaties with seven Asian countries including Hong 
Kong, Indonesia, Peoples' Republic of China, South Korea, the Philippines and Vietnam. 

The most significant arrangement in this region is the Canadian federal government's framework 
agreement with Japan which is overseen by the Canada-Japan Joint Committee on Science and 
Technology. Funding available to support activity by participating Canadians amounts to $5 
million/year. Since its ratification in 1986, the Canada/Japan science and technology framework 
has resulted in 85 cooperative projects covering areas such as agriculture, ocean science, 
advanced manufacturing technology and space science. 
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Appendix V 

ROLE OF CANADIAN INDUSTRY ASSOCIATIONS 

A study conducted for Industry Canada' includes the following observations. 

1. Importance of Industry Associations in Canada 

• During the Prosperity Sectoral Consultations it became evident that strong industrial 
associations could help support the competitiveness of Canadian industry. 

• Industry associations could play a strong role in public/private sector relations. 

• Canadian associations tend to be poorly funded, under-staffed and ill-equipped to play a 
greater leadership role in the Canadian economy. 

2. Major Findings 

(i) The industry association community in Canada differs substantially from the industry 
associations in other countries (most notably those of Europe). 

• In Europe, certain associations play a leadership role for their sector, facilitating cooperation 
among sectors and sub-sectoral associations. This structure reduces duplication and helps 
ensure that associations offer comprehensive activities and services. 

• By comparison, industry associations in Canada tend to have a more narrowly-focused 
membership. Many associations focus solely on lobbying. The structure of the European 
model, including its leader associations, is lacking; this contributes to rivalries and 
duplication of service. 

There is a wide disparity between the performance of the best industry associations in 
Canada and those with poor performance. 

• Associations labelled as "best" by this study tend to offer a broad range of activities and 
have a balanced regional perspective. 

• Organizations referred to as "poor" tend to be adversarial and confrontational and focus 
their energies on lobbying the government. 

(iii) Most industry associations have begun to adjust to changing market focuses; rationalization 
of industry associations in Canada is occurring, but slowly. 

Industry Association Research Project: four reports. Strategic Policy Choices Inc. and Tom Deans 
Consulting Inc., March 1994 
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(iv) Company executives interviewed for the study expressed a general level of dissatisfaction 
with industry associations. 

• Canadian firms feel they should be getting better value for money from their representative 
organization. There is a general feeling that associations are out of touch with their 
members. In particular, large national associations do not make sufficient efforts to serve 
the needs of the periphery (there is a tendency to ignore everything outside the Quebec City 
- Windsor corridor). 

(v) Association members are being pushed or pulled in different directions. Globalization 
pressures push in one direction, creating an incentive for companies to belong to larger 
international associations. Simultaneously, there is a shift towards decentralization and 
increased provincial activity in Canada, pulling industry toward stronger regional 
associations and sometimes undermining efforts to support national associations. 

(vi) Industry associations in Canada vary widely, in terms of organizational structure and 
provision of services, depending on whether the association is vertical or horizontal, its 
regional location and the industrial sector it serves. 

3. Role of Government 

The study reported: 

• An overall consensus that government should not subsidize associations. 

• The main role of government should be to act as a catalyst or change agent to get 
associations and companies together where there is a great deal of fragmentation. 

• There may be cases where it is appropriate for industry associations to deliver government 
programs or services. (Some associations feel this could put them in possible conflict of 
interest). 

• Associations want to be involved early in the policy process and they want "follow 
through" by government. 

The government plans, in the course of its first mandate, to put into place a Canadian Technology 
Network, involving universities, industry associations and government. Its purpose will be to 
ensure that small and medium sized enterprises (SME's) receive strategic and timely information 
on technical innovations. This will help put state-of-the-art research and development in the 
hands of Canada's SME's and contribute to their competitiveness. Industry associations will 
play a key role in this network by helping to ensure that technical information entered into the 
network is appropriately disseminated to their client groups. 
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Appendix VI 
BUSINESS COOPERATION NETWORK (BCNET) 

1. What Is BCNet? 

The Business Cooperation Network (BCNet) is a proven and highly effective way for smaller 
companies interested in international markets to find partners, forge industrial strategic alliances, 
and enter into cooperation agreements with other companies in the 35 member countries around 
the world. 

In today's global economy, small and medium-sized businesses are increasingly looking for 
international partnerships to help them penetrate new markets, acquire new technologies, or 
broaden the scope and range of their activities. Finding suitable partners abroad, however, is not 
always easy. It demands: 

- navigating through unfamiliar legal or economic environments, often in a foreign language; 
- taking the time to search through countless possibilities for appropriate matches; 
- carefully evaluating prospects to select those with a potential for profitable, long-term 

cooperation; and 
- positioning one's own company in such a way as to attract interest. 

All of this can be very costly and is difficult enough for large corporations; it may be impossible 
for smaller companies with limited resources. 

BCNet was initiated by the Commission of the European Communities in 1988, and is designed 
to help such companies find the right kind of international partners for a broad range of activities, 
including technology transfer, cooperative R&D, sales or service representation, co-marketing and 
co-manufacture, joint ventures or strategic alliances. It consists of a network of more than 600 
accredited business advisors located in 35 countries around the world (see below). These advisors 
are linked through personal contacts and supported by a central BCNet computer containing 
1 3,000 vetted corporate profiles. 

2. Countries Participating in BCNet 

Europe: 	 Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, 
Greece, Hungary, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, 
Poland, Portugal, Slovakia, Spain, Sweden, Switzerland, and the United 
Kingdom. 

North America: 	Canada, Mexico 
South America: 	Argentina, Brazil, Chile, Uruguay 
Africa: 	 Morocco, Tunisia 
Middle East: 	Cyprus, Israel, Turkey 
Asia/Pacific: 	Australia, Philippines 
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3. How Does It Work? 

Businesses seeking a partnership discuss the specific form of cooperation they need with a 
qualified BCNet advisor. The advisor works closely with the business to prepare a Cooperation 
Profile, which specifies the type of cooperation desired and the chosen target markets. The 
advisor also develops a detailed company profile that remains absolutely confidential. Only when 
a suitable partnership prospect is found is there an exchange of information which still remains 
strictly between the companies and their advisors. 

The Cooperation Profile is forwarded by the advisor to BCNet's Central Unit in Brussels for 
entry into a computerized information system that quickly identifies potential partners. If there 
is no immediate suitable match in the computer, it can be sent to all BCNet business advisors 
in the chosen target markets. Business advisors on the network can also contact each other 
directly in their search for attractive prospects. 

If any of these avenues yields a potential partner, the advisor follows up by exchanging more 
detailed information, in complete confidence, with the advisor serving the prospect. If this 
exchange yields a promising opportunity, the advisors inform their respective client companies, 
who can enter into direct contact with each other. The BCNet advisors can now step aside or 
be available to facilitate subsequent steps if the need arises. 

BCNet's matching process is very effective. In 1992, 17,000 partnership offers were entered and 
15,931 matches resulted, a match rate of 94%. All types of businesses in the industrial and 
service sectors are included in the Network. 

BCNet requires a serious commitment from its clients. Participating companies need not yet have 
been internationally active but should be ready and willing to do so. Moreover, the firm should 
already have a strategy and business plan that can be served by partnering abroad. It must be 
ready to provide details about its strategy, financial situation, and future prospects to determine 
whether a simple match can be turned into a profitable partnership. 

4. Operation in Canada 

Canada joined BCNet in July 1993, enabling Canadian companies to use the network to find 
partners in Europe and around the world. In Canada, BCNet is managed by the Canadian 
Chamber of Commerce, in conjunction with the federal government and the participating 
provincial governments. It began operation in January 1994, in pilot sites in Nova Scotia, 
Quebec, Ontario and British Columbia. The business advisors are accredited individuals selected 
from federal and provincial governments, consulting firms, the banking industry and legal 
offices. 

For a small fee, a company can have access to BCNet, through submission of its profile. This 
provides a very cost effective way for any firm to research potential partners in markets of their 
choice. The profile is maintained in the system for up to 12 months. 
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Appendix VII 
DANISH SUPPORT PROGRAMS FOR INDUSTRY 

1. Introduction 

In the past decade, Denmark has been extremely successful in developing its industry on both 
a domestic and an international scale. Despite few natural resources and relatively recent 
industrialization, Denmark has been able to maintain and improve its high standard of living. 
In addition, Denmark is currently ranked third for competitiveness of all OECD nations. 

This success has been achieved through strategic exploitation of export potential and active 
stimulation of domestic technology development and transfer. Through its support establishments 
and programs, the Danish government fosters a broad range of industrial activity, from R&D to 
marketing and export. 

2. Relevance to Canada 

Both Canada and Denmark are characterized by small and medium-sized companies with under 
200 employees. With relatively small domestic markets (26 million in Canada and 5 million in 
Denmark), both countries depend on exports for economic expansion. Since most technology 
acquired for their domestic industrial needs is from abroad, both Canada and Denmark must 
remain open and alert to new technologies or risk losing competitive advantage for domestic 
industry. 

Denmark's concept of business networks can be transferred to virtually any Canadian business 
sector. The Canadian federal government has stated its intention of supporting the development 
of business networks in Canada. 

3. Danish Support for Industry 

3.1 Support Establishments 

The key industrial/technological organization in Denmark is the Danish Technological Institute 
(DTI). Funded partially by the Ministry of Industry, the DTI assists Danish industry by carrying 
out applied multidisciplinary research in coordination with industry. The DTI also oversees the 
Danish Innovation Centre. 

The Danish Innovation Centre, with 55 employees and a budget of $5 million/year, provides 
firms with technical knowhow, solutions to technical problems, and market information. The 
Centre also manages the "Coordinated Entrepreneur Program". On a micro level, this program 
helps individual entrepreneurs exploit new product ideas. On a macro level, it encourages 
regional business development, with special focus on helping SMEs develop products for export. 
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3.2 Encouraging Entrepreneurs 

Coordinated Entrepreneur Program 

Program elements include: 

• The Start-Up Scheme, for potential entrepreneurs: 
Provides counselling from business centres at the Danish Technological Institute. 

• The Scholarship Scheme, for innovators/entrepreneurs: 
Provides grants to individuals with promising ideas for new products, to help them create 
their own business. Covers direct expenses for one year to enable the entrepreneur to 
develop product and market ideas before starting a new business. 

• The Product Idea Support Scheme, for private investors: 
Enables investors to grant up to 40% tax-free financing of the cost of product and process 
development. 

• The Technology Scout Scheme, for scientists working under public funding: 
Helps identify commercially exploitable research results in R&D institutions and 
universities. Besides general counselling, the Scout Scheme covers relevant costs of 
"novelty searches", patent applications and licensing contract negotiations. 

3.3 Encouraging Exports 

Denmark has a number of programs, delivered by more than eight government agencies and trade 
associations, to enhance both small and large firms' ability to export successfully. 

Three programs are available to help introduce inexperienced small-scale Danish firms to the 
risks, benefits and procedures of exporting: 

• Information: short term introductory courses on how to "successfully export" are offered 
by the Council of Danish Trade and the Small and Medium-Sized Industry Association of 
Denmark for a nominal fee. 

• Orientation: the Ministry of Foreign Affairs offers regional introductory meetings which 
provide participants with basic information on the conditions for exporting and types of 
export assistance available. These meetings help firms determine export feasibility. 

• Company evaluation: a third option provided by the Trade Department and Ministry of 
Foreign affairs allows a firm to explore its strength and weaknesses through a two day 
seminar with regional trade consultants. 



47 

Following this introduction, a potential exporter can take advantage of several additional 
programs that will help establish international trade. Topics include: 

• Organizations abroad: extension of introductory courses. 

• Buyer/seller workshops in selected target markets: group activity set up by the Danish 
Trade Department in cooperation with Danish commercial representatives abroad. 

• Formation of Business Networks: government sponsored consultants help groups of firms 
with identical target markets, but non-identical products, form loose coalitions. Today more 
than 3 000 Danish firms, mostly SMEs, belong to networks of three or more related 
businesses. The main advantages associated with developing a network include: 

• collaborative exploitation of complementary products; 
• improved opportunity to attract top quality subcontractors; 
• joint solutions to common problems. 

3.4 Networks 

The Technological Service Network, under the Ministry of Industry, is a network of private, 
self-owned, non-profit technological service institutes with a total of 1 250 employees. It acts 
as an extensive source of know-how for Danish industry by carrying out R&D, consulting, 
scientific, technological and managerial training, testing, technology search and awareness 
activities. It thus aims to assist small and medium-sized companies who have limited research 
and development capability to introduce new technologies and produce high quality products. 

Eurotech, the largest European Community network for commercialization of technologies,acts 
as a contact point and provides help for European companies. Its primary aim is to assist with 
the commercial exploitation of innovative technology created by universities, technical institutes, 
research laboratories, small business and individual inventors, by means of transnational licensing. 
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Appendix VIII 

RECOMMENDATIONS FROM THE ASSOCIATION OF PROVINCIAL RESEARCH 
ORGANIZATIONS STUDY ON CANADA'S S&T RELATIONS WITH EUROPE 

Maintain an effective science and technology policy for Canada to help set long term priorities 
and focus efforts on Canada's strengths and national needs. 

Provide simple, quick and flexible administrative procedures for science and technology 
programs. 

Emphasize SMEs. Emphasize science and technology exports as well as imports. 

Emphasize industrial experience and stability in civil service personnel assignments abroad. 

Harmonize the science and technology efforts of government and industry nationally. 

Provide for persistence of effort in developing science and technology links. 

Provide imaginative financial programs for cost sharing, tax credits, handling barter payments (a 
national trading house), and for allocating domestic and foreign capital. 

Facilitate development and exploitation of Canadian science and technology in Canada, as a 
springboard to "going global". 

Consider the evolution of the European Community and the impact of recent changes in Eastern 
Europe. 

Emphasize human resources and education. 

Integrate the efforts (now largely independent) of public and private organizations seeking to 
establish science and technology interactions to create an effective network of Canadian strategic 
science and technology partnerships. This implies: linking members of the network by a modern 
Communications network and database; having European nodes in the network provided largely 
by Technology Development Officers and Trade Officers; including as Canadian nodes in the 
network the members of APRO, and other interested organizations such as R&D establishments, 
University Centres of Excellence and industry associations. 

Establish a National Program for enhancing science and technology interaction, to be directed by 
a small Steering Committee with representation from Industry Canada, FAITC, APRO, and 
network partners. 

Provide funding in future Science and Technology Agreements to enable Canadian organizations 
to participate effectively with their European counterparts, who usually have such funding. 
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Appendix IX 

SIX COUNTRIES PROGRAMME CONFERENCE 

BACKGROUND 

The Six Countries Programme conference, established in 1975, is a relatively informal forum 
designed to bring together science and technology policy analysts, academics and science and 
technology program practitioners on a twice yearly basis. The conferences deal with issues and 
aspects of government policies related to technology innovation in industry. 

Member countries are Canada, the UK, Netherlands, Germany, France, Sweden, Ireland, Austria 
and Finland. Denmark, Belgium, Norway and New Zealand are candidates for entry. 

RESULTS OF RECENT CONFERENCES 

Issues discussed at recent conferences relating to encouraging international activity for SMEs 
included the following: 

Small companies versus big business 

• The increasing importance of multinational enterprises (MNEs) is a structural impediment to 
SMEs everywhere. MNEs are now the most important players in international business; 
bigness is essential for success in the new global marketplace. 

• To survive in the new global marketplace dominated by MNEs, small and medium-sized 
businesses must learn to accept the technologies developed by the leading economies and 
must link themselves to leading MNEs. 

• Intra-regional trade is growing faster than inter-regional trade; countries with small inward-
looking national economies will have difficulty exporting if they fail to strengthen the ability 
of their SMEs to participate in global alliances. Those which are too dependent on MNEs may 
lose control; those without MNEs may be left behind. 

• The highest priority for government is to help SMEs to make the transition into the new 
international marketplace. 

Networks; SMEs in networks; government policy instruments 

▪ SMEs need to network and form alliances to be successful. Firms encounter problems trying 
to cope with the dichotomy of wanting to keep their core experience to themselves and 

needing to acquire and share knowledge with other firms. 

• Study of Swedish and Japanese corporate strategies suggests that successful firms in these 

countries have strong networking skills which connect core competencies of individual firms 
with core competencies of associated and sometime competing firms. 
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• Government should assist SMEs to develop a strategic plan before forming networks and 
alliances. Program "agents" should be assigned to help increase the SMEs awareness of 
market realities and opportunities for strategic alliances. In Ireland, policy emphasis is on 
making firms aware of relevant science and technology. 

Technical assistance for SMEs 

• There is a general consensus that firms which have received government sponsored assistance 
have grown. However, there has been little effort to measure incrementality, i.e., to quantify 
the degree to which growth results directly from assistance. 

Global linkages for SMEs three dimensions: 

• Stimulating Competitiveness: 

• Government funding of industrial R&D can help stimulate competitiveness. 
• Supporting inter-firm cooperation by encouraging networks can also stimulate 

competitiveness: Denmark has successfully developed business networks by training 
"brokers" to help SMEs establish strategic joint ventures. 

• Stimulating Markets: 

• Venture capital companies are forming global alliances which have proved to be extremely 
effective in helping their portfolio SMEs clone themselves in other parts of the world. 

• Building Competitive Clusters: 

• Clusters (or networks) of firms are formed to allow their participants to penetrate world 
markets. 

• Government policy and programs should be aimed at repairing or reinforcing the weaker 
elements of existing networks. 

• Competitive advantage for a region or country will increasingly be based on local clusters 
of strategically-linked firms, both large and SME. 

Financing of New Technology-Based Enterprises 

• In Canada there has been a steady increase in the size and number of venture funds, especially 
in Quebec. 

• There is remarkably little cross-border activity by investors. Canadian fund managers are 
starting to concentrate on Canadian opportunities rather than U.S. opportunities. 




