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Abstract. As the globalization of knowledge has taken hold over the past decade, and as
governments around the world review their new roles in support of the production of knowledge,
several factors have shaped the context in governments’ approach to public research. Arguably, none
has been more affected by these pressures for reform than government scientific and technology
laboratories or institutes. Often ignored in the re-shaping of national systems of innovation, these
organizations play an important role in advancing national economic and social objectives. This
paper, by reviewing examples of reforms underway in several countries, including Canada, France,
Germany, the UK, Japan, USA and Latin America, will argue that government research and technology
institutes — often historically surrogates for industrial research — are gradually re-defining their
mandates to meet the new pressures of globalization as well as satisfying growing public demands
for increased relevance and efficiency in responding to citizens’ and industry needs.

1. The Dynamics of a
Knowledge-Based Economy:
Technology and Policy
Linkages

In the knowledge-based society, govern-

ments must respond to a complex and

highly multi-faceted role in managing and

supporting economic growth and social

development. Nearly all key policy respon-

sibilities of government have a strong

direct or indirect impact on the knowledge-

based economy. Some of the more con-

spicuous sources of impacts include:

education policy; labour policy; regulatory

frameworks; trade and investment policy;

macroeconomic policy; microeconomic
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(or industry) policy; and, S&T policy

including its international dimensions. The

cross-walks between and among these

various policy frameworks inevitably

imply that almost all present government

economic policy and many social policy

initiatives have significant impacts on the

health and performance of the knowl-

edge-based society. The development of

this close interdependence among previ-

ously less well-connected policy domains

is a relatively new phenomenon.1

Much research and policy insight has

developed over the past several years to

try to characterize the new challenges

facing societies and economies as they

adapt to globalization, trade liberalization

and technological change. A great deal of

analysis has gone into what constitutes

this theory of knowledge-based growth

— that knowledge, and not just labour

and capital, is a key factor of production,

and particularly as reflected in more

efficient systems of production and

organization. The OAS, APEC, the OECD,

the EU, and other regional groupings all

have systematic studies developing on

this subject in order to try to understand

this phenomenon and to develop appro-

priate economic or social policies in

response. For example, OECD reports have

found that economies which shifted the

structure of their production most quickly

to high technology sectors created the

most jobs. Even more pervasive is the

growing investment in intangible assets,

such as R&D and training. This is what

some have referred to as ”soft power”, the

new currency of international competi-

tiveness and social comparative advan-

tage. (Indeed, studies have shown that US

manufacturing now invests almost as

much in R&D and training as it does in

plant and equipment — about $210B a

year).

The knowledge base of society defines

its social and economic structures and

institutions and its state of scientific,

technical, and human resources capabili-

ties. Knowledge organizes and creates the

system of production and the human

skills needed to operate it: the social, legal

and regulatory infrastructure, the econo-

my ’s institutions and organizations. It

defines what is society’s wealth and what

are its natural resources. In the “knowledge-

based economy” human, rather than

material, resources are the most impor-

tant factor of production and the principal

source of competitive edge. In the global

marketplace, skill requirements rise and

change constantly. In all sectors, the

economy calls for a commitment to

continuous learning by individuals, firms,

institutes, and governments. It places a

premium on the constant flow of fresh

ideas to fuel innovation and growth.

Survival and growth demand the acquisi-

tion, nurturing, development and rewarding

of human resources. Innovation in adopting

and diffusing the best technologies and

strategies to achieve new levels of excel-

lence in business practices depends on the

intellectual capital of the economy.

Modern market-organized economies are

characterized by sophisticated and highly

complex knowledge-intensive technology

systems. Competition among businesses in

market-organized economies requires

participants to use best available produc-

tion and product technologies to meet or

exceed the quality, attractiveness and price

characteristics of goods and services

brought to market by competing firms.

Businesses using obsolete or ineffective

technologies, or ineffectual business

practices, are punished by the market.

Explosive technical change has a pro-

found effect on the destruction and
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creation of society’s wealth. New tech-

nologies make existing assets, including

skills, obsolete, uncompetitive and

thereby worthless. Simultaneously, the

new technologies create new production

structures, which generate more and

better products and increase society’s

income and wealth.

The rate at which new economic wealth

is generated by new technologies can

itself be explosive. One example is the

personal computer industry. It has been

estimated that there are now more than

60 million personal computers in use in

the US alone, while in 1980, there were

fewer than one million. For example, the

computerization of North American

homes and businesses has created hun-

dreds of thousands of large and small

hardware and software producing busi-

nesses, employing millions of people and

demanding highly specialized educational

and institutional infrastructures that

conduct research and development,

producing new knowledge, expertise and

skills, many of which did not exist ten

years ago. Recent efforts by Costa Rica to

diversify its economic base from eco-

tourism and biodiversity to an interna-

tional investment venue for communica-

tions and Internet ventures is another

example of this, as is the major thrust by

several of the Nordic countries to focus on

information technology investments as a

major vehicle for growth.2

2. Establishing the Public Policy
Agenda in Support of
Innovation: How to Learn From
Experience

In many countries governments have

embraced this notion of the knowledge-

based society, and are trying to learn from

international experience and domestic

practice.3  At the heart of the experiments

is a simple, yet devilishly complex ques-

tion: what can public policy (through

governments) do to ensure that societies

and economies are well positioned to

meet these new global challenges of

international competitiveness, sustainable

economic growth and enhanced quality of

life. This is particularly the case in support

of innovation, a key component of knowl-

edge-based growth. The OECD, for exam-

ple, has characterized an “innovation gap”

in Canada’s industry policy — one that

requires a stronger partnership role

among government, industry and other

research producers and users. In other

countries, this gap takes the form of

ensuring that the base of scientific re-

search excellence which exists is exploited

to its fullest by the private sector. This is a

preoccupation, for example, of policies in

the USA, Australia, France and the UK. The

French Government has developed a

series of legislative instruments, including

a Law on Innovation, designed to try to

move public research into the private

domain and at the same time, instill a

creativity and entrepreneurship that has

been lacking in the public institutions. The

new Law, enacted in 1999, also assists in

the setting up of incubators near public

laboratories for individuals with company-

creation projects. A workshop in March

2000 sponsored by the French Ministry of

National Education, Research and Technol-

ogy highlighted options for how public

sector researchers can create firms.

In the UK, through its Foresight exercise,

the government is changing behaviour

among stakeholders in the innovation

process across the private and public

sectors by allowing for greater partner-

ships. Indeed, in its January 2000 consulta-

tion document on a revised science and

innovation strategy, the UK Government

asks how it can improve the transparency

of the issues arising from the application

of science; a growing and critical concern
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in governments around the globe. The

consultation also reviewed the US experi-

ence in setting aside a small portion of

public federal lab budgets for contracts

with innovative small firms. In the USA, the

Government Performance and Results Act,

legislated by Congress, is designed to help

develop benchmarks for measuring the

performance of publicly-funded research.

In China, recent legislation has been

developed to provide scientists and

researchers with incentives to help

develop their ideas into commercializa-

tion ventures.

Changing or re-shaping the innovation

system also requires an understanding of

a particular country ’s own approach to

support for innovation. To what degree

does it spend its discretionary funding in

S&T on fiscal incentives, infrastructure,

mission-oriented contracts and procure-

ment or other forms of spending? Should

it focus on specific sectors of the

economy, or should it pick strategic areas?

Box 1: The UK Science and Innovation
Strategy Consultation Paper (2000)

Roles and Actions of the Government:

– sustain the excellence of the science and
technology base

– encourage private investment in innovation
– streamline knowledge transfer schemes and

focus them on clear goals
– foster regional networks
– improve the flow of skilled scientists and

engineers
– improve the ability of the science base

(universities and public research establish-
ments) to play a role in the knowledge
economy

– take advantage of the globalisation of
research

– improve public confidence in the regulation
of science

TABLE 1
Government Support for R&D and Technology by Type, 1995 (percentage shares)

Australia Canada Finland France Germany Japan Mexico Netherlands UK USA
1994  1995 1996 1995 1993 1995 1995 1996 1995 1995

Fiscal 38.9 46.9 0.0 8.8 0.0 1.8 0.0 25.0 0.0 6.2

Grants 14.1 9.7 42.7 14.6 28.0 1.2 2.3 12.0 4.9 15.5

Other 0.0 0.4 2.7 0.0 0.0 1.3 0.0 0.0 0.0 0.0

Mission-oriented

Defence 9.7 4.7 0.0 35.6 19.5 8.3 — 7.4 61.2 58.8

Space 0.2 9.8 7.4 19.4 11.2 7.5 — 12.3 4.5 8.7

Other 0.0 14.8 0.0 4.3 1.8 10.9 — 1.7 7.3 9.4

S&T Infrastructure

Tech Institutes
etc 28.8 5.6 34.7 0.9 13.7 21.6 14.3 11.0 2.6 0.5

Acad.
engineering 0.2 0.0 0.0 0.0 1.6 0.0 — 0.9 6.3 0.0

Other 8.0 8.1 12.5 16.4 24.3 47.5 83.4 29.7 13.2 0.9

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: OECD. March 1998

For the latter question, one can often look

at various proxies for these strategic

sectors such as scientific publications or

patent citation analyses, but for the

former question, issue is more rooted to a

conscious choice and national strategy. As

Table 1 shows, this can differ markedly

from country to country:
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Thus, for example, certain countries

emphasize heavily the importance of R&D

tax incentives to encourage industrial

innovation such as Australia and Canada.

Others, like the USA and the UK, have a

heavy focus on defence-oriented research.

Still others, such as Finland, Japan and

Australia, concentrate their support in

technology institutes and public research

centres. The consensus in many of these

analyses would appear to indicate that

government shares a considerable responsi-

bility for maintaining a strong base for

innovation and research, a critical technical

infrastructure and necessary skills and

expertise for entrepreneurial activity, even if

it differs in terms of emphasis from state to

state. Indeed, it is also critical in developing

successful policy design of new technology

support that is responsive to a variety of

factors. Governments can learn from suc-

cessful experience to ensure that they avoid

the pitfalls that can develop whenever they

are establishing or creating a new technol-

ogy initiative, be it a technical assistance

programme, new targeted technology fund

or a tax incentive for R&D. A study by two

Canadian economists, Lipsey and Carlaw has

examined the key lessons learned from

analysing the success and failure of 30

different technology support programmes

around the world.4  The lessons learned are

instructive for any economy preparing to re-

shape or re-engineer its approach to

technology policy. Some of the more

important issues are:

• Large leaps are dangerous: the history of

focussed technology polices is replete

with failed programs that attempted

large leaps (either catching-up or leap-

frog) requiring major accommodating

changes to the facilitating structure.

• Successful policies and programmes

often pursue incremental innovation and

aid in the acquisition of tacit knowledge:

assisting firms to acquire tacit knowl-

edge and targeting niche develop-

ments is often productive

• Flexibility is important: many programs

and projects have failed because their

procedures and objectives could not be

changed as experience accumulated

about what was and was not possible.

Procedures must be put in place for

reviews and/ or cancellations of pro-

grams or even entire policies.

• Diversity of experiments is one of the best

protections against uncertainty

• Multiple objectives are dangerous: if

technological objectives become mixed

up with political prestige, regional

development or other policy objectives,

it is almost always the case that the

technology objectives will become

subservient to other objectives.

• Policies and programs can play a useful

role in inducing and co-ordinating pre-

commercial R&D.

• Market forces and market experience of

private-sector agents should be utilized

wherever possible.

• Information co-ordination and dissemi-

nation are important: policies and

programs that assist in spreading

technical knowledge can cover the

discrete sunk costs of acquisition.

• Policies and programmes should exploit

as much expertise as possible: As much

as possible, skills and expertise such as

technological, commercial, financial

and administrative should be devel-

oped in-house.

• Competition-inducing mechanisms

increase the chance of success: policies
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and programs designed to produce

inter-firm competition in innovation

increase the likelihood of commercial

success.

These factors of success are obviously

general in their scope and must be tai-

lored to the conditions of the individual

country or region. It is often useful to

consider this as “good practice” to emu-

late, but not necessarily as “best practice”

to copy. Extreme care must be taken in

importing such models and tailoring them

to the specific and often unique condi-

tions of the existing infrastructure and

policies in support of innovation. For

example, in the mid 1980s, when New

Zealand introduced a radical approach to

its economic plan, including a complete

re-structuring of its public research

institutes into a privatization model, the

experiments were hailed by many indus-

trialized economies as a breath of fresh air.

Indeed, several of these economies

borrowed from this experiment and

attempted some changes based on this

approach. Over a decade later, it is not

clear that this experiment has succeeded,

with the New Zealand government

admitting that it must re-consider the

costs (social and economic) to its revolu-

tionary approach.5

3. Government Rationale in
Support of Innovation

Once a decision is made about the mix

and rationale for technology and innova-

tion support (as well as ensuring a sound

micro and macro-economic plan), it is also

critical to establish some sense of the

scale and/or scope of the government ’s

mission in these initiatives. Considerable

debate has taken place about the tradi-

tional rationale for such a presence and

there are growing trends that demon-

strate some newer and evolving roles for

government as the sophistication of a

national innovation system increases.

Why government support?

There are several reasons: some obvious,

some less so. These can be characterized

under three major headings:

a) Traditional Arguments: Basic
Missions and Market Failure

• Governments need to maintain basic

public missions for their citizens (e.g.,

security, health, housing, education,

standards, infrastructure).

• Governments generally respond to

market failures or attempt to stimu-

late action among and between

sectors. As the knowledge-intensity of

production, for example, increases,

markets exert pressures on firms and

other market-oriented S&T performers

to invest in knowledge. But, while

markets exert pressure, such invest-

ments remain discretionary. There is

therefore a broad consensus to the

effect that, left to the market, invest-

ments in some cases may be less than

optimal. Therefore, governments

intervene to ensure societal benefits

from knowledge spillovers can be

maximized.

b) The New Approach of
Governments: Information
Providers and Brokers

• Public policy has an important role in

addressing information failure as well.

Not all parts of the economy have the

same access to necessary information

required for improving their position.

This is why governments are increas-

ingly in the business of providing

services (such as brokerage, venture

capital, and on-line information) to

strengthen linkages to small, medium
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and micro-sized businesses, or to

provide knowledge services to disen-

franchised groups such as women, the

poor or indigenous populations. This

has meant that a considerable amount

of energy has gone into developing

new delivery mechanisms for services

and programmes through public-sector

managed or owned research organisa-

tions and technology institutes.

• In other instances, where the invest-

ments are so large, and the social

consequences are so compelling,

government must interact with other

partners, including other nations. This is

the case, for example, in transboundary

environmental issues and international

“big science” or megascience projects

that require large coordinated ap-

proaches to such issues as global

climate change, astronomy, genomics

research, management of ocean re-

sources, natural disasters, space coop-

eration or emerging infectious disease.

• Another government objective is

ensuring that the social benefits that

arise from the development of

knowledge are widely distributed.

Thus, there is a growing emphasis

directed at ensuring gender equity for

example, or alleviating poverty, or

strengthening regional development

and appropriate technology diffusion

throughout an economy, including

growing attempts to focus investments

in well-articulated technology clusters

or technopoles.

• Government is a key player in creating

favourable investment climates to

attract knowledge assets and inno-

vative commercial activity, especially

in the field of advanced technology.

Support for strategic technology (in

natural resources as well as traditional

high-tech areas) as well as special tax

incentives for industrial investment in

S&T are important. A related area is the

role that government can play in

demonstrating first use of a new

technology or product. This function

can serve at times as a layer of confi-

dence in introducing transformative, at

times, unproven, discoveries or tech-

nologies. The role of procurement and

first user here can be highly beneficial.

This is certainly a case in the burgeon-

ing area of electronic commerce, where

not only does Government have a

strong role to play as arbiter and

regulator, but also as catalyst in shap-

ing new innovation.

• Governments have a responsibility for

taking into account the actions of

other governments. Clearly, this is

important in the context of growing

international technology and trade flows,

but it is also an issue from the perspec-

tive of international technology intelli-

gence so as to foster important strategic

alliances among firms and research

organizations between economies.

• It should be noted that increasingly,

governments around the world are

maintaining a competence in policy

analysis on trends and directions in

innovation and R&D. This takes the

form in some cases of statistical agen-

cies providing reports on indicators of

S&T; in others, it includes a well-

developed advisory structure to the

highest levels of governments to

provide accountability and direction in

policy implementation; in still others, it

involves providing strategic informa-

tion on the development of emerging

or critical technology such as foresight

studies.
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c) The Human Dimensions of Public
Policy: Jobs, Equity and a
Knowledge Culture

• Another key objective is support of

human capital and entrepreneurship.

A knowledge-thirsty society requires

attention by public policy to enhancing

the trained pool of highly-qualified

researchers and resources, including

technicians and technologists, teachers

for science and math, and entrepre-

neurs and inventors. It also means

attention must be paid to having a

strong and well-equipped infrastruc-

ture to maintain this pool of talent,

including facilities, equipments, librar-

ies, access to the information highway,

etc.

• Governments also have an objective of

ensuring that citizens have the

critical tools with which to partici-

pate fully and take advantage of

rapid technological change. This is a

reason for the growing efforts in public

awareness of science, improved science

education and literacy, as well as

extensive attention to providing

citizens with access to the global

information infrastructure.

These are the features that are necessary

for a sound understanding of the govern-

ments’ role in support of innovation.

Indeed, governments have to consider the

characteristics of their economies’ entire

knowledge system, including knowledge

creation, acquisition, development,

transfer, diffusion and use as well as

looking at the marketplace framework.

Governments have a key role in creating

the conditions that facilitate the acquisi-

tion of knowledge by all members of

society.

4. The Diversity of Experiments
in Support of Public Technology
Services: A Look at the German,
American and Japanese Models

In any national system of innovation, it ’s

important to focus not only on the institu-

tions of research that exist or the pro-

grammes that have been put into place to

foster creativity and commercialisation,

but also to examine closely the interface

between private and public sector re-

search facilities. In recent years, the focus

of policy attention has been on the web of

linkages and networks that government

research facilities, technology institutes

and technology transfer agents have as

governments struggle to ensure that

those assets they control or manage are

serving national purpose.

Why? Because users of these research

assets value certain properties and would

like to make the most effective use of

their expertise. What do private sector and

other users see in these facilities? Accord-

ing to one survey, produced by the

Box 2: Key Arguments for Government
Support of S&T

– Basic Public Missions for Citizens
– Stimulate necessary actions among and

between sectors
– Ensuring wide dissemination of social

benefits arising from knowledge
– Addressing information failure
– Responding to large, global issues
– Creating favourable investment climate to

attract knowledge assets
– Taking into account actions of other

governments
– Maintaining a competence in policy analysis

of trends and directions for innovation
– Support of human capital, training and

entrepreneurship
– Investing in key infrastructure and basic

research
– Ensuring that citizens have the appropriate

tools and framework to participate in
knowledge economy
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Conference Board of Canada,6  the follow-

ing are critical:

• Access to skills and knowledge

• Strong applied research capacity

• Ability to manage large projects

• Willingness to collaborate

• Clear roles and responsibilities

• International linkages

This same study has examined what

private sector views as necessary qualities

of public research institutes that respond

to needs or demands from the private

sector. It is clear that this does not hold for

all research centres or organizations. But

in the re-design of the institute or lab of

the future, flexibility and entrepreneurial

drive are necessary qualities. A stable and

transparent policy environment which

provides a framework for the research

institute’s work is also essential as is a

well-designed mission or mandate. In the

case of those research centres that ad-

dress business or private sector needs for

technology or research, it is clear that

certain indicators of successful practice

can be identified.

 As a recent study from the Québec

Science and Technology Council in

Canada has pointed out7, successful

technology transfer centres generally try

to respond to business and market de-

mands; have a proactive approach to

business; provide global approaches to

company problem-solving including

services for training, consultation, diagno-

sis and strategic information monitoring;

and work effectively in a collaborative

network of other technology institutions.

Such is the case with centres such as the

Fraunhofer Institutes in Germany, the

Industrial Technology Centres in France,

the Basic Plan for Innovation in Japan or

the Manufacturing Extension Centres and

the Engineering Research Centres in the

USA.

In these instances, where there has been

considerable institutional experience and

learning-by-doing, issues always crop up

about potential for re-design based on

experience.

In the case of Germany ’s long-standing

Fraunhofer institutes (established in the

post-war period), the objective is to help

SMEs gain rapid access to innovation, and

through research, to acquire technologies

of the future. 59 such institutes have been

established since 1949 and they are

located in all of the 15 German states.

While competing with other private sector

research institutions, these institutes have

a competitive advantage. On average, 30%

of their funding comes from the Govern-

ment for core research; the rest is ob-

tained through revenues from industry

and other sources. The rationale for the

core funding is that the Government feels

it is important to provide each Institute

with the flexibility to pursue its own

strategic goals (these are made up of

funds from both the federal and state

governments). This model has influenced

Box 3: Some Key Successes to the Fraunhofer
Model

– Government funding linked to market
orientations

– Bridges academic and industrial research
– Focuses on the technology transfer needs of

both SMEs and large companies
– Leverages economic development
– Technology transfer is organized around

centres of excellence
– Decentralized structure, but one set of rules

Source: U.S. Dept. of Commerce: Office of
Technology Policy, The Fraunhofer Society: A
unique German contract research organization
comes to America, October 1998
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thinking in other countries who are

designing their own technology transfer

organizations. Indeed, the Fraunhofer

model has been “globalized” as the Ger-

man venture is now turning to marketing

its concept abroad: offices now exist in

over 5 states in the USA and the German

model has been the subject of great

attention in Canada, South Africa and East

Asia.

Japan also emphasizes its innovation

strategies on government programmes

aimed at support of industrial S&T. MITI,

the Ministry of International, Trade,

Industry and Economy, has been the

prime mover in this area. One of its key

delivery mechanisms is AIST (Agency of

Industrial Science and Technology) which

carries out research at its own 15 research

institutes (8 of these are in the world-

famous science park known as Tsukuba

City). The Agency carries out detailed

surveys of technological development in

private industry and monitors S&T develop-

ments abroad which may have an effect on

industrial structures, competitiveness, etc...

After carrying out large-scale projects

with the private sector in such areas as

energy technology and super high per-

formance computing, the Agency is about

to be re-structured under the recent

changes leading to the establishment of a

new Ministry of Economy and Industry.

AIST will likely be merged into a new body

responsible for policy implementation to

be named the Industrial Science and

Technology Institute. As an independent

administrative agency, not part of govern-

ment, its employees will no longer be

public servants. As it now stands, the 15

institutes of AIST will be re-organized into

22 research centres (Centres of Excellence)

and 22 institutes. The former will be non-

permanent, lasting up to seven years to

fulfill a specific research mission; the latter

will be permanent with employees not

only from the existing AIST centres, but

with recruitments from the academic and

private sectors in order to instil new ideas.

Only young researchers will be recruited

to these new non-permanent centres of

excellence. $1B (US) annually is being set

aside from the MITI budget for these

centres and institutes, but management of

the organizations will be left entirely to

the flexibility of the institute or centre

directors. An evaluation of the new ISTI

will take place every 5 years by the new

MITI. Prominent researchers from both the

national and international pool will be

invited to serve as evaluation committee

members. ISTI will be permitted to seek

funding from other sources (outside MITI).

Industry expects ISTI to conduct basic

research in its new format, including such

research topics as power electronics,

bioinformatics, nanotechnology,

supercritical fluid, tissue engineering,

synergy material and environment chemi-

cal substances assessment.

The Japanese government has intro-

duced a good deal of experimentation to

its innovation plan since it introduced its

New Basic for R&D in the mid 1990s.

Among them is more creative legislation

to allow for mobility of researchers from

the public sector to move more easily to

the private sector without losing their

attachment to universities or public labs

(as in France).

The latest changes involving MITI and its

industrial R&D support programme are a

continuing part of this re-engineering.

The US provides another example of an

economy that has been forced to shift its

instruments of policy support for techno-

logical innovation, an area that is deemed

to be critical to the continued pre-

eminence of American technological
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competitiveness. Since the early 1980s,

the US Government has introduced a

series of legislative acts that have directly

stimulated cooperative technology efforts

between federal laboratories and research

organizations and the private sector. The

Government views many of its federal labs

(especially in the defence arena) as

national assets that must be protected

and given strong mandates. The post Cold

War situation has led to a serious re-

questioning of the mandates of some of

these labs, as well as the linkages with

other technology institutes or centres

within the US. A recent book on the

subject has analysed the various categori-

zations of these labs.8 On the legislative

side, Table 2 highlights some of these key

changes and the acts developed.

Two of the key instruments that has led

to a behavioural and structural change in

the American innovation system are the

Federal Technology Transfer Act and the

Small Business Innovation Development

Act. The former Act established in 1986

made it a formal mission of all of the

federal laboratories to transfer technology

to industry. Cooperative R&D Agreements

(otherwise known as CRDAs) are now

being used by federal R&D agencies to

conduct R&D of mutual interest jointly

with firms and consortia. While no funds

were made available in these CRDAs, the

objective was for each partner to support

their respective efforts and divide the

specific research tasks among themselves.

There were over 2600 such CRDAs in the

mid-1990s. In addition, the FTTA made

TABLE 2
A Selection of Key US legislation related to cooperative technology programs and incentives

Stevenson-Wydler Technology Innovation Act (1980): requires federal labs to facilitate the
transfer of federally-owned and originated technology to state and local governments and to the
private sector.

Bayh-Dole University and Small Business Patent Act (1980): permits government grantees and
contractors to retain title to federally-funded inventions and encourages universities to license
inventions to industry.

Small Business Innovation Development Act (1982): established the Small Business Innovation
Research Program within the major federal R&D agencies to increase government funding of
research with commercialization potential in the small high-technology company sector. Each
federal agency with a R&D budget of more than $100M is required to set aside a certain percent-
age of that amount to finance the programme.

National Cooperative Research Act (1984): encourages U.S. firms to collaborate on generic,
precompetitive research . The Act was amended in 1993 by the National Cooperative Research
and Production Act which lets companies collaborate on production as well as research activities.

Federal Technology Transfer Act (1986): Amended the Stevenson-Wydler Act to authorize coop-
erative R&D agreements (CRDAs) between federal labs and other entities, including state
agencies.

Omnibus Trade and Competitiveness Act (1988): The Act created several new programs, including
the Advanced Technology Program and the Manufacturing Technology Centres in the Dept of
Commerce’s National Institute for Standards and Technology

National Competitiveness Technology Transfer Act (1989): this act amended the Stevenson-
Wydler Act to allow government-owned, contractor-operated labs to enter into cooperative R&D
agreements

Source: C. Coburn (ed.) Partnerships: A Compendium of State and Federal Cooperative Technology
Programs,  Batelle Press, 1995
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important changes to laws affecting the

disposition of patents developed under

federal R&D funding. It allows firms to

retain tittle to inventions arising from R&D

conducted under CRDAs, with the govern-

ment retaining its right to a royalty-free

license. FTAA also enabled federal agen-

cies to share royalties that might accrue to

licensed federal technologies with the

laboratory employees who were the

inventors of licensed technology.

In addition to legislation, the U.S. has

introduced a unique experiment through

the Manufacturing Extension Centers

programme to stimulate innovation in the

SMEs sector. Since 1989, over 56,000 firms

have been serviced by these Centres; and

61% of these services are in the form of

technical assistance with 25% devoted to

education and training and 14% for

evaluation. The 70 Centres now in exist-

ence in 50 States are concentrated in

industrial machinery (16%); metal prod-

ucts (15%); electronics (9%); and plastics

and rubber (8%). The Centres are sup-

ported financially from three sources,

service to firms; federal government and

state and local governments. While there

were initial objectives that these Centres

were to become fully self-financing within

6 years, the average Centre is only receiv-

ing 16% of its funds from this source.

Today, it has been understood that ongo-

ing core support from government is key

to maintain these operations, with an

objective of 25% of their funding from

other sources. There is also discussion that

the Centres should be bringing more of

their services to firms in a network ap-

proach by using more information tech-

nology allowing SMEs to benefit from

advanced technology.

 Another US experiment centres on the

Engineering Research Centres, established

first in 1985 and which now number 26 in

many key technology fields such as

biotechnology, materials, optoelectronics

and microelectronics. These centres are

partnerships among government, univer-

sity and private sector organizations and

are designed to develop a system ap-

proach to specific technology areas,

undertake training and education and

technology transfer to client groups.

Funded by the National Science Founda-

tion, these Centres are expected to be

self-financing after a number of years.

According to a recent survey of Centre

directors, most do not expect to be self-

financing and expect that the NSF will

continue to support the core mandate of

these organizations. Similar such partner-

ship arrangements or centres of excel-

lence exist in Korea, Australia and Canada.

As in the US example, the essential at-

tribute of these centres as far as client

groups are concerned is the production of

highly-qualified persons who can move to

other sectors of the economy and employ

productively their skills.

One could examine more closely the

German, American and Japanese models,

but these technology transfer approaches

are based on economies that have very

special attributes based on strong manu-

facturing platforms and a large depth of

advanced technology firms. For the

purposes of this paper, it might be more

useful to examine a slightly different

model of an economy that is attempting

to undergo a transition from a resource-

producing economy to a knowledge-

based society. Such is the case of Canada.

5. A Case Study of a Resource-
Producing Nation: The
Canadian Policy Response to
the New Knowledge-Based
Economic Challenge

During the last fifty years there has been

considerable effort in Canada to harness
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the benefits of science and technology for

sustainable growth and jobs as well as to

change the patterns of national S&T

funding and cooperative behaviour to

achieve this end. Like many countries in

the Americas, Canada needs to improve its

productivity; it has to close the R&D

innovation gap with key competitors; it

has to develop skills to match tomorrow ’s

needs; it has to have more home-grown

firms trading in more sectors in more

markets; it has to enhance international

technology acquisition and diffusion

domestically; and it has to encourage

more knowledge-based firms to invest in

Canada. Canada has explicitly adopted

what some would call a neo-liberal

approach to economic activity with the

government playing an important role in

the national innovation system, while

accepting the importance of free markets

and the need for enhanced partnerships.9

Being close to the large U.S. market, and

being primarily a natural resource-based

economy, Canada has had to take con-

certed and targeted government action,

with private sector participation, to

develop and sustain innovation in specific

industry sectors. Because Canada relies

heavily on knowledge that is created

abroad, the efforts to promote innovation

in Canada have been a mix of technology

diffusion and technology creation. Canada

has succeeded in changing the perception

of government as a surrogate of industrial

R&D to a partner in ensuring a healthy

innovative climate with the private sector

increasingly investing in knowledge, and

with local communities and regions

taking responsibility for this activity.

A consequence of this focus has been

that the government has targeted much

of its funding and allocations for R&D to

build capacity for innovation in industry

and new infrastructure in the higher

education research sector; virtually

eliminated its subsidies to industry;

established generous R&D tax incentives

for industrial research; introduced new

research modalities for connecting

universities with industry; and invested

heavily in “connecting” the society and

research organizations to new information

technology, making it one of the most

wired nations in the world. It has also

introduced an array of accountability

structures and measures to ensure that

government research stays relevant,

effective and provides value to its citizens.

Inevitably, this, combined with financial

pressures, has meant that government has

become smaller. The effect has been a

radical transformation of Canada’s S&T

capacity.

In 1996, with the most recent strategy of

the government in S&T, Science and

Technology for the New Century, the gov-

ernment introduced a series of seven

operating principles which would be used

to guide departments and agencies in

preparing and implementing S&T plans.

Box 4: Key Elements of Transforming
Canada’s Knowledge-Based Economy

– A conscious strategy to move from a natural
resources-based economy to one based on
knowledge and innovation

– A move from a subsidies mind-set for new
programs to one of developing partnerships
with other stakeholder sand leveraging
funding on a cost-shared basis

– A willingness to experiment with new
structural initiatives designed to affect
behaviour (eg. Canada Foundation for
Innovation, Networks of Centres of Excel-
lence, Canadian Institutes for Health
Research, R&D fiscal incentives

– A proclivity to build on strengths (eg
telecommunications, clinical and biomedical
research, space and aerospace technologies,
R&D for extreme climates, etc..)

– An effort to build national technology
diffusion programmes while also supporting
scientific excellence

– An effort to strengthen and leverage national
capacity with global partnerships
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Among these principles (which included

capturing the benefits of partnerships;

promoting a strong science culture,

building information networks, extending

S&T links internationally and positioning

Canada competitively within emerging

international regulatory, standards and IP

regimes) was a call for increased effective-

ness of federally-supported research. This

entailed looking at such issues as full

value for money, putting intramural R&D

activities to a market test, and transfer of

technology. Accountability and perform-

ance measures to assess and make full use

of the in-house research capacity were

imbedded in these principles. In addition

to calling for more scrutiny by external

advisers of the in-house research, the

1996 strategy underscored that: “federal

government departments and agencies

will work toward the objective of

strengthening the research and techno-

logical capability of Canadian firms when

deciding which research activities should

be conducted in-house and which should

be contracted out.”

Augmenting these suggestions are the

facts that government labs continue to

have a public responsibility. Recent work

has shown that government labs (a) have

been adaptive to changing contexts and

environments over time (and therefore

there is every reason to believe that they

will continue to be so in the future), and

(b) have a series of core tasks that cannot

be taken over by university labs or indus-

try. The National Research Council is a case

in point.

6. New Innovation Approaches
in Public Institutions: The Case
of the National Research
Council (NRC)

Canada’s National Research Council was

founded in 1916, and by 1930 had estab-

lished four laboratories to conduct indus-

trial research. The major advance in size of

the NRC was at the start of World War II,

when staff expanded to almost 2000

people, and a large number of new

laboratories were established. An impor-

tant role of the NRC during the war years

was support of university research. In

1944, approximately one third of the

research expenditures at Canada’s leading

universities were financed by the NRC.

NRC ’s support of university research

continued and grew in importance in the

post-war years. New scholarships and

post-doctoral fellowships were created to

foster the development of Canadian

scientific and technical skills; grants to

university research also continued to

grow in size and importance after the War.

After the War, the NRC maintained its

staff and budget to become the govern-

ment ’s leading scientific institution,

accounting for 40 percent of government

science. In the immediate postwar period,

several key decisions were made. One was

to create an independent Defence Re-

search Board (1947). Another decision

established Atomic Energy of Canada Ltd

(1952), originally a division of the NRC.

Canadian Patents and Developments Ltd.

was established as a subsidiary of the NRC

for commercial development initially of

NRC, and eventually of all Crown patents.

Box 5: Some Key Functions of Government in
Performing R&D

– Provide technical assistance to small ad
medium-sized companies

– Pursue new technology development
– Establish and negotiate technical standards
– Undertake testing and approval and

continue regulatory monitoring and
compliance activities

– Undertake environmental monitoring
– Support emergency preparedness
– Support policy in science-based departments

and agencies
– Conduct basic research
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By the early 1960s, the NRC, still the

government ’s leading scientific institu-

tion, accounted for 12 percent of govern-

ment science, largely because of the

growth of research and development labs

in other parts of the government. NRC’s

activities had actually expanded consider-

ably after the post-war years. For example,

the number of scholarships nearly tripled;

these were emulated by the Defence

Research Board, AECL and other Crown

Agencies. The NRC Act was amended to

allow the NRC to make capital grants to

the universities, in addition to support of

research projects. These activities eventu-

ally led to the establishment of the

present university research councils. The

first of these was the Medical Research

Council, which became an independent

agency in 1960. Before that, it had been

NRC’s Medical Research Division.

The NRC provided a vital service for

industry in originating codes and stand-

ards. Over time, it has acquired an exten-

sive inventory of research tools and

specialized facilities, such as wind tunnel

and ship testing basins. The National

Aeronautical Establishment wind tunnels

were essential for the design of a large

number of Canada-built aircraft, including

the CF-100 fighter, the AVRO Arrow, and

de Havilland Canada’s Beaver, Otter, Twin

Otter and Caribou aircraft.

NRC ’s role in support of industrial R&D

grew rapidly in size and importance. The

NRC’s Technical Information Service

founded in 1947 led to the Industrial

Research Assistance Program (IRAP) of

1962. IRAP is one of Canada’s success

stories — over its long existence it has

provided continuous and valuable assist-

ance to Canada’s business in acquisition

and development of advanced technology

skills and best practice technologies. At

present, IRAP is a national network of

some 260 Industrial Technology Advisors

(ITAs), working in close collaboration with

various national, provincial and local

organizations to strengthen the technol-

ogy capabilities of some 40,000 business

clients, primarily SMEs. ITAs work closely

with client firms, helping them to identify

and understand their product and process

technology requirements, and devise

plans to either purchase or develop the

required new technologies. ITAs also assist

businesses in the acquisition, adoption or

adaptation of new technologies.

Box 6: The IRAP Success Story

– Supports over 13,000 clients per year,
with 4,300 funded projects via 260
Industrial Technology Advisers in 190
research centres across Canada

– In 1997-98, IRAP ’s major projects by
industry were in electrical and electronic,
software, food and agriculture, services,
machinery, metal fabrication, building
and construction and chemicals

– IRAP has developed alliances with
Europe, Asia Latin America and the
Middle East

– IRAP assisted over 290 university spin-off
firms in 1999

The NRC laboratories became a key

national asset. While these laboratories

conducted varying quantities of basic

research, their prime role was in expand-

ing technical knowledge and capability in

Canada. Almost all laboratories dealt with

large numbers of specific requests for

assistance from businesses. Responses to

these requests for information or assist-

ance in conducting research were positive

only in those cases when there is no

existing commercial expertise capable of

providing the information or assistance. At

present, NRC has 16 research institutes

and 3 technology centres. Most of these

are located in Ottawa, but there are some

10 NRC facilities operating from coast to

coast. For instance, the NRC Industrial
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Materials Institute is located in

Boucherville, Quebec; the Institute for

Marine Biosciences is in Halifax; the

Institute for Biodiagnostics is in Winnipeg,

while the Institute for Sensor and Control

Technology is in Vancouver.

While the NRC established laboratories

throughout Canada, much of its scientific

capacity was concentrated in the National

Capital Region. Other federal science-

based departments and agencies likewise

established their research laboratories

across the economy, but also centralized

their science in the Ottawa area. The

concentration of government research

and development work, and, most impor-

tantly, highly skilled personnel, in the

Ottawa area, led to the evolution of a

critical mass of research in the national

capital. This critical mass stimulated the

development of a variety of technology-

intensive businesses in the Ottawa area.

One of the mechanisms leading to the

establishment of new businesses was risk-

taking by individuals or groups of re-

search scientists, who would leave a

government laboratory to work on devel-

oping and commercializing some new

technology. In other cases, private sector

firms were established by local entrepre-

neurs to take advantage of new technol-

ogy-related opportunities coming out of

government laboratories. A typical exam-

ple might be an initiative to produce a

specific product developed as a

byproduct of a government research

project. Finally, technology businesses

were attracted to the area by the availabil-

ity of a large pool of highly skilled scien-

tific and technical personnel. For this

reason, in part, the Ottawa-Carleton area

has came to be known as Silicon Valley

North.

In the area of human resources, several

initiatives are underway to strengthen

and provide incentives for government

researchers, as well as to attract new

blood into these institutions. Canada’s

Auditor General has been particularly

vocal on the need to address this issue.

The Council of S&T Advisers has under-

taken a series of studies to examine the

role of science advice in decision-making

(often the result of work in government

labs), and has released a background

paper on guidelines to improve this effort.

The report, Building Excellence in Science

and Technology: The Federal Roles in

Performing Science and Technology, argues

that there is a critical role for the federal

government in performing S&T to fulfill

various mandates. It stresses clearly that

the challenge is not necessarily rebuilding

or restoring capacity to historic levels, but

rather to identify what capacity is needed

to allow the government to meet its

current needs and enhance it ability to

meet future challenges. The authors flag

serious capacity issues (such as impend-

ing shortage of human capital, aging and

obsolescence of facilities) and manage-

ment issues (such as inadequate S&T

information, priority setting and need for

more future orientation in government

S&T activities). As a response to these

challenges, the report offers a framework

of principles around which SBDAs can

help better manage new challenges in the

conduct of federally-funded and per-

formed S&T: 1) alignment: federally

performed and funded S&T must be

demonstrated to be aligned with depart-

mental mandates and the overall priorities

of government; 2) linkages: S&T per-

formed and funded by the federal govern-

ment must be tied in with other activities

within the federal government, with the

other sectors in the Canadian innovation

system, and with the global pool of

knowledge and technology; 3) excellence:

the S&T performed, funded and used by

the federal government must be of the
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highest quality. Along with these princi-

ples, the report makes several recommen-

dations designed to ensure that the

federal role in support of S&T takes

advantage of these challenges, including

examining the possibility of implement-

ing new models for S&T that move away

from a “vertical” approach to a more

horizontal-across government- competi-

tive, multistakeholder approach. Several

departments and labs are developing

their strategic plans to address new

emerging challenges.10

7. Support for Sub-regional
Public Technology Activity:
The Case of Québec

One region of Canada which has just

undergone a re-assessment of its technol-

ogy transfer and public research system is

the province of Quebec. The second

largest province in Canada, Quebec is

home to a good deal of the country ’s

aerospace, biotechnology and transporta-

tion manufacturing and service industries.

It has undertaken a series of recent

reviews of elements of innovation system

ranging from university research, to

strategic industrial sectors to government

support mechanisms for research and

more recently to its so-called transfer

centres (organizations that provide in-

house expertise for solving problems that

companies face and act as catalysts

between companies and governments

and university research laboratories).

A report by the Science and Technology

Council of Quebec describes the history of

these centres and their various forms,

including the Industrial Research Centre

of Quebec (CRIQ) founded in 1969, the

collegial centres for transfer of technology

which now number 23 throughout the

province; the six centres of liaison and

transfer in such areas as information

technology, biotechnology, applied

mathematics, aluminum research, organi-

zational analysis, and the most recent

experiment: information monitoring

organizations for SMEs.

The largest of these centres, CRIQ, is

active in R&D and provides monitoring

and information services to a large

number of manufacturing industries in

traditional sectors that do not conduct a

great deal of research. It has undergone a

number of evaluations in the course of the

past two decades as its financing base

from the government has shrunk, thus

forcing it to re-design its services and re-

position itself to obtain funding from a

variety of sources. With its current budget

of $37M and 319 employees, CRIQ is active

in working with industrial partners to help

commercialize new technologies and

work closely with the collegial centres for

technology transfer.

These latter centres are located through-

out the regions of Quebec where they are

already specific clusters or bases of

technology strength, The Centres’ budget

($25M in 1997-98) allows them to work

with the local industry in solving or

researching new technical problems that

the local industry base is facing. The

largest of these centres are focused on

pulp and paper, textiles and advanced

materials, and have spent a great deal of

their efforts in seeking funding from their

client base . More than 80% of their

revenue is generated from this self-

financing, imperiling the ability of these

centres to maintain their level of exper-

tise, keep their equipment up-to-date and

ensure quality transfer services to the

private sector. One of the centres has

modified its strategy so as to invest in

startup companies with a view to devel-

oping new sources of income. While these

centres benefit from the placement of

IRAP officers (from the NRC above), and
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engage in training courses for their

clients, their links to the universities in

their regions are quite poor, and there

does not appear to be the development of

a true network of these centres (so that

learning from success and failure can take

place). Indeed, the centres have not been

evaluated with an appropriate degree of

thoroughness and independence with the

quality of the research rather than the

attainment of results in technology

transfer being the main criterion for

assessment.

The liaison and transfer centres, based

within Quebec universities, have a budget

of about $22M, but have diverse functions.

Some are active in technology transfer

seeking funding from clients, whereas

others conduct their own internal R&D

with support from the Government.

Others focus on training of students and

clients in a variety of areas that are spe-

cific to their respective mandates. Their

overriding success has been in providing

university researchers with a critical mass

and network with which to conduct their

activity. Evaluations of each centre have

been conducted in the past, to maintain

their accreditation for funding, but ac-

cording to the Science Council report,

more needs to be done in this area,

including:

• Filling in the technical assistance gaps

not provided by other transfer organi-

zations

• The need for strong support from the

private sector client that the centre is

designed to support

• The need to help create the emergence

of new technological sectors.

Quebec’s other transfer agents include

information monitoring organizations to

assist SMEs. Established in the mid 90s

with $8M seed funding from the Govern-

ment, these new centres are designed as

networks to stimulate technical response

to assistance from specific industrial

sectors. The results of their activity to date

have been mixed, and evaluations are

under way to see if their services can be

modified to address more proactively the

needs of these clients. It should be noted

that the Quebec Government has also put

in place some highly unique tax incen-

tives for SMEs to take advantage of the

services of the various technology transfer

agents. SMEs can receive tax credits for

the costs of technical assistance services

offered by these information monitoring

centres, college transfer centres and

liaison centres. Quebec also offers subsi-

dies for SMEs that use specialists in

information technology monitoring and

will cover their salaries for up to 50% for

the first year and 25% for the next year.

Box 7: Quebec’s Technology Transfer Agents
and Incentives

– Industrial Research Centre based in Montreal
and Quebec

– 13 Collegial Centres for Technology Transfer
in specialized areas

– 6 Liaison and Transfer Centres associated
with universities

– Information Monitoring Networks for SMEs in
specialized industrial sectors

– Tax credits for SMEs to defray costs of using
technology transfer agents, and subsidies for
salaries in employing technology transfer
specialists

8. Summarizing the Best of
Good Practice: The Interface
Between Public Technology
Institutes and Government
Policy

It is worth re-examining the nature of

practices underway by many governments

today to stimulate interaction among
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their public technology research systems.

Much of this activity is conditional on

ensuring that the governments have a

clear understanding of the positioning of

these organizations and institutes with

respect to the national strategy in place

and of the limits of the government role in

this strategy. It is also clear that govern-

ments are struggling to find the best

formulae for ensuring stronger interaction

between elements of the national innova-

tion system, including how best to link

public technology and research organiza-

tions to the private sector and higher

education sectors. One key to this is for

governments to focus direct investments

in science and technology for economic

purposes on long-range, broadly useful

research in basic technology as well as

basic research. Governments’ role in

promoting effective use and absorption of

technology and knowledge across the

economic spectrum is another key em-

phasis, as is the recognition that use of a

wide array of policy tools and incentives

(not just in R&D) is a necessity in ensuring

the right mix from sector to sector. A

differentiated national innovation system

with a proclivity to flexibility and experi-

mentation has been proven to be far more

agile and effective in responding to new

challenges of global competitiveness and

cooperation.

In the case of public technology insti-

tutes, several economies have had a

considerable success in re-engineering

their linkage and technology transfer

mechanisms. Following from this paper

and other recent studies, it is worth re-

capitulating what can be deduced from

these several case studies:

A. On funding and resources
Stability and some sense of permanency

of the core functions of such public

technology institutes in essential, espe-

cially if the client group is largely the

private sector. Business rewards stability

in such cases. This does not mean that

such organizations should stay still and

rest on their laurels. Rather, the organiza-

tions need to be constantly undertaking a

“technology watch” and forward-look to

ensure that the organization is respond-

ing to meet the needs of client groups.

This also means that constant evaluation

or assessment is required, and this should

meet the norms of global or good practice

standards.

With respect to core funding, it is clear

that if such public technology centres

have a public mission, their funding has to

be realistically based. Study after study

has shown that the notion of complete

self–financing for such centres or organi-

zations has not worked. Some well-

balanced formulae of core funding from

the government and leveraged funding is

required, usually in the range of a 50-50

mix. Otherwise, there are dangers that the

organization will be forced to abandon its

original mandate with concomitant costs

to both clients and society.

B. On the organization of public
technology institutes

The most successful of technology

centres or organizations respond rapidly

and effectively to business or market

demands. This means that a strong busi-

ness plan is required that lays out a

proactive strategy to work with client

groups, including strong communications

plans on the services available. Organiza-

tions are well served to consider a global

approach to problem-solving. Institutes or

centres that appear to be the most sought

after by firms (especially SMEs) are those

that offer complete technology transfer

packages from applied research, consul-

tancy, strategic information monitoring

and training.
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Most successful centres spend a great

deal of energy on the issue of networking

and developing collaborative arrange-

ments with like-minded operations.

Ensuring the quality of scientific and

technical personnel and creating perform-

ance-based financial incentives are other

measures of their success. And, of course,

due to their public nature, accountability

issues and the need to establish sound

performance and evaluation metrics lead

to increased pressure for the justification

and rationale of ongoing public policy

support.

C. On the Necessity of Interaction
While many technology centres around

the globe are being established in newly-

emerging high technology sectors, the

existence of institutions designed to

respond to technical and research needs

of traditional sectors should not be

overlooked. Building on strength is often a

sign of strategic consideration reflecting a

nation’s approach to its innovation

capacity.

Building links to universities and higher

education centres is often another strat-

egy employed by public technology

institutes, often designed to leverage the

most effective collaborative activity for

demands from clients. The pace of techno-

logical change is such that ensuring

access to highly qualified personnel from

such institutions is critical to the success

of public technology institutes. In addi-

tion, in many countries, the institutes work

closely in partnership with private sector

companies. Performance measures are

also put in place that are based on the

ability to meet the needs of companies,

not just on the quality of the research

conducted by the institutes. Information

monitoring practices such as competitive

or strategic intelligence are integral

elements of the successful functioning of

such centres. It is critical that such insti-

tutes are prepared for any eventuality that

will affect their own mandate or the

longer-term outlook for their clients.

9. The Continuing Challenges
for Complex Systems: Ensuring
the Evolutionary Nature of
Public Technology Institutes

This overview of the dynamics of the

future of technology institutes around the

globe leads to several new public policy

agenda questions:

1) to what extent can these organizations

meet the increasing demands for their

services, and will this require a new

configuration for institutes (e.g; privati-

sation, special operating status, or new

hybrid format incorporating a com-

bined partnership with university

facilities)?

2) to what extent can these public insti-

tutes strengthen their case through

deeper analysis of their impacts and

benefits, participate more effectively in

the design of new national S&T pro-

gramming, and, as a corollary, how can

they better communicate their role and

its rationale to the public, especially

through the decision-making system?

3) at what level can these organizations

improve partnerships with both local

and international agencies and facili-

ties and expand their outreach by

developing synergies with other public

institutions, as well as provide incen-

tives for rewarding research careers in

the public sector?

It is clear that when one is examining

various institutional innovations in the

design and management of public re-

search; care must be taken in making

comparisons that do not reflect the



21

specific history, culture or experience of a

particular experiment. Recently, in Canada,

the Auditor General has examined the

attributes of well-managed research

organizations after studying “best prac-

tices” of such institutes in other countries.

The study looked at selected public

research establishments in the US and

Canada. Their findings are worth noting

under the categories laid out in Box 8.

These questions are at the forefront of

the new agenda in many countries strug-

gling to address new institutional change

so as to keep up with rapid technological

advances.
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Box 8

Attributes of Well-Managed Research
Organizations

People Focus
– Management knows what research and

talent it needs to accomplish the mission,
and recruits, develops and retains the right
mix of people

– Employees are passionate about their work,
have confidence in management and are
proud of their organization

Leadership
– The current and anticipated needs of

dependent constituencies drive the
organization and its research program

– Employees and dependent constituencies
drive the organization and its research
program

– The portfolio of programs represents the
right research, at the right time and at the
right investment

Research Management
– Research projects embody excellent science,

involve the right people, are on track and
within budget

– Research projects leverage external
resources

– Organizational knowledge is systematically
captured and turned into needed work tools

Organizational Performance
– The organization is widely known and

respected
– The organization meets the needs of

dependent constituencies

Source: Report of the Auditor General of
Canada, Chapter 22, 1999,

While these attributes were laid out to

assist Canadian research managers in the

public service, they are equally applicable

in other countries as well. By and large,

most research managers face similar

challenges in reforming or re-designing

their own institutions.
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