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Abstract — Evaluation of science and technology policies often poses major
problems. Our focal point will be one of the most important public interventions
in science and technology: public laboratories. A brief historical overview of the
political context surrounding the evaluation of public applied research laboratories
in Canada and in Quebec is presented as well as an examination of various methods
available to evaluate these laboratories and the principal problems which confront
evaluators. The paper concludes by proposing a method by which production and
diffusion of knowledge of a public research laboratory can be measured. The
method uses bibliometric, scientometric and other techniques.

Résumé — 1’évaluation des politiques en science et technologie pose souvent des
problémes difficiles. Parmi les plus importantes interventions publiques dans le
sccteur sont les laboratoires publics. L' article présente d’abord un survol historique
du contexte politique entourant 1’évaluation des laboratoires publics au Canada et
au Québec, pour ensuite mentionner les différentes méthodes retenues par les
¢évaluateurs, de méme que les problemes qu’ils ont rencontrés. Finalement, unc
méthode permettant de mesurer la production et la diffusion des connaissances
d’un laboratoire en utilisant des méthodes bibliomélriques, scientométriques et
d’autres techniques est proposée.

TECHNOLOGY IS NOW RECOGNIZED as the main factor in economic
development. In order to accelerate technological change, govern-
ments have used various science and technology policy tools, ranging
from subsidies and tax incentives for R&D to the establishment of
research centers. By such means, governments of industrialized
countries finance approximately half of the cost of research. In 1983,
this amounted to nearly $43 billion in the US and $2 billion in Canada
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(OECD, 1988). Decision makers are in the process of trying to assess
the impact of these interventions. What are the fall-outs of the billions
of dollars invested each year in science and technology? Are the
objectives met? Could other means allow governments to fulfill these
objectives more efficiently?

Our focal point will be one of the most important public interven-
tions in science and technology: public laboratories. We will begin
by presenting a brief historical overview of the political context
surrounding the evaluation of public applied research laboratories in
Canada and in Quebec. Then, we will examine the various available
methods to evaluate these laboratories. Thirdly, we will describe the
principal problems which confront evaluators. Finally, we will
suggest a method by which production and diffusion of knowledge of
a public research laboratory can be measured. Bibliometric and
scientometric techniques appear as interesting starting points to
evaluate such laboratories. The term “bibliometric” refers to tech-
niques involving the quantitative study of written communications,
notably, counts of number of articles produced and number of
citations received. The term “scientometric” refers to all techniques
used to quantify and measure science and scientific output and thus
includes bibliometric techniques.

THE POLITICAL CONTEXT OF PUBLIC GOVERNMENT
LABORATORIES IN CANADA AND QUEBEC

Although, at the federal level, government laboratories have been
progressively established since the middle of the 19th Century,' it was
not until the Lamontagne Committee report (Canada, 1979) that there
was a concerted effort to orient their activities. Beginning in the
1970s, a number of new laboratories were created in Quebec. A major
objective of the federal government at that time was to decentralize
the research infrastructure concentrated in the national capital region.
The following new research laboratories were established in those
years: the Industrial Materials Research Institute (National Research
Council, 1978), the Biotechnology Research Institute (National Re-
search Council, 1983), the Canadian Workplace Automation Re-
search Centre (Communications, 1985) and the Institut Maurice
Lamontagne (Fisheries and Oceans, 1986).2

The Quebec Government, for its part, opened two important
research laboratories in 1969, the Centre de recherches minérales
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(Energy and Resources) and the Centre de recherche industrielle du
Québec (CRIQ - Industry and Commerce).

The Virage technologique, in 1982, proposed the creation of
twelve centers to be financed jointly with industry as well as seven to
eight applied centers in leading technologies (M.E.D.E., 1982). This
represented a change in the orientation of the Quebec Government
which began to conceive public research laboratories as an instrument
of technology policy. In 1983, the Plan AGIR (Actions
gouvernementales pour I’ intensification de la relance) proposed the
creatior of six applied research centers: electrochemical; office
automation and human resources; automated drawing; telecommuni-
cation technologies; biomass and fermentation processes; and teach-
ing applications of the computer. The Plan AGIR also proposed the
creation of twelve specialized centers within the CEGEP system the
objective of which was to satisfy the needs of companies in the areas
of manpower, applied research and technical aid (C.S.T., 1986).

In 198485, three centers were effectively created: the Centre
québécois pour I informatisation de la production (CQUIP), the Centre
de recherche sur les applications pédagogiques de ['ordinateur
(APO) and the Centre québécois de valorisation de la biomasse
(CQVB). Inaddition, a 1983 agreement between the governments of
Quebec and Canada on scientific and technical development, led to
the establishmentofthe Laboratoire de technologies électrochemiques
and the Institut national d’ optique. Finally, the Centre de recherche
informatique de Montréal (CRIM) was established, the result of a
consortium of Montreal universities and the industrial sector.

Another important intervention which resulted from the Plan
AGIR was the Actions structurantes program which financed uni-
versity researchers. In 1985 and 1986, forty research teams were
formed to undertake research and train students in the sectors desig-
nated by the Virage technologique. Each received between 1 and 1.5
million dollars over a period of five years (M.E.S.S.T., 1985).
Although these teams are not public laboratories, evaluation of them
presents similar types of problems. In the same years, the specialized
centers in the CEGEP were also set in place. Thus, there now exists
in Quebec a newly-created infrastructure of research centers.

In the most general terms, public research laboratories have, since
the end of the 1960s, seen some major changes in their functions,
which can be described as follows:
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Function 1. To contribute to political functions, i.e., to provide
governments with the knowledge they need to fulfill
their various mandates (services, regulatory activi-
ties and policy definition).

Function 2. To contribute to the development of knowledge and
science.

Function 3. To assistindustry by developing expertise, diffusing
existing knowledge and providing technical support.

In effect, laboratories have been increasingly oriented towards
technological development and the diffusion and the support of
industry (Function 3), at the expense of their mission of scientific
development (Le Roy and Dufour, 1983; OECD, 1989). The
reorientation has resulted in research centers becoming more directly
involved in industrial innovation in order to improve the international
competitiveness of Canadian industry. One of the major effects of this
reorientation has been the search for more efficient mechanisms to
improve technology transfers to companies.

The first consequence of this reorientation has been the develop-
ment of activities within research laboratories which seek to diffuse
knowledge and assist industry. Thus laboratories have received a
mandate to diffuse the technology they develop as well as to diffuse
knowledge available at the international level. Several have estab-
lished consulting services to solve industrial problems. In the newly
created centers, resources are often given to these consulting services.
This is the case notably of CRIQ and of laboratories set up by the
Quebec government in the wake of the Virage technologique.

The second important consequence is that the implementation of
the contracting-out policy forced departments to go directly to indus-
try in order to do research rather than to carry it out in-house. The
objective of this action was to extend a policy of diffusion in order to
promote industrial participation in the activities of government labo-
ratories. The Canadian Government officially implemented a con-
tracting-out policy (Conseil du trésor, 1977). Quebec never adopted
an explicit orientation on the matter but its centers do a considerable
amount of contracting-out.? Existing federal laboratories do not seem
to have increased their budget allocations in this area (Supapol &
McFetridge, 1982). Several centers created since the adoption of
contracting-out policies however use in-house facilities to perform a
large share of their research. Such is notably the case of the
Transportation Development Center and of the Canadian Center for
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Remote Sensing. Some of the newer Quebec Government centers,
such as the Centre de valorisation de la biomasse, have no research
facilities of their own to carry out research and rely completely on
research performed in universities or industry.

Since the beginning of the 1980s, public laboratories have been
the object of considerable criticism. One of the most severe is to be
found in the Wright Report on the evaluation of federal technology
policy (Canada, 1984).* The authors of the report, principally indus-
trial representatives, found that research in public laboratories lacked
relevance and was relatively inefficient. They concluded that the
administrators and researchers in these laboratories knew little of the
needs of industry and carried out research that had little relevance.
Public laboratories were invited to redefine their mandates in function
of industry needs. One of the mechanisms proposed was the establish-
ment of committees composed of industrial users which would play
a major role in the orientation of the centers. They were equally
invited to improve their productivity, notably by adopting peer
evaluation mechanisms. Contracting-out policies were also strongly
encouraged.

This questioning created a need for the evaluation of the perform-
ance of public laboratories. The objective of the evaluation was to
verify whether their production was acceptable and if they properly
responded toindustry’s needs (Barbarie, 1988). New laboratories and
new services in existing centers now must be assessed to provide an
evaluation of recent reorientations. These are some of the questions
which the evaluator must address.

EVALUATION METHODS

Research center evaluation can be done by three methods: evaluation
by its users, peer review, or by quantitative methods (bibliometrics
and scientometrics). Each has specific objectives and finds its rightful
place in various stages of the political process. We will briefly review
each of these possible methods.

Evaluation by the user presupposes that there are individuals,
notably in universities and industry, who are in direct contact with the
laboratory and capable of judging the production and pertinence of the
activities it undertakes. Evaluation often takes place within the
laboratory by committees with representation from the major users
and s often closely associated with priority-setting exercises (Canada,
1984 and 1985). In Canada, governments often make use of evalua-
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tion by users. This reflects the importance attributed to the support of
industry.

Evaluation by users is well-integrated into the political process.
The advantage of this approach is that it permits the creation of a
consensus amongst the various actors who are involved. The
orientations that are established in this manner tend to consensus
because all of the actors susceptible to criticizing the laboratories are
integrated into the process of directing the laboratories through
consultative or advisory committees or by having been consulted.

The users certainly have better access to pertinent information.
This method, however, has a number of limitations. First of all, it
relies on the image that the user has of the laboratory and not on the
objective and quantitative analysis of the laboratories activities.
Secondly, the user, when he is an industrial representative, will tend
to favor short term activities and penalize fundamental research,
which, in many cases, is necessary for technological development.
Thirdly, users often have some specific interests to defend, as, for
example, to reduce the cost of services and to obtain contracts fromthe
laboratory. The impact of this type of approach to evaluation is to
favor a reorientation of laboratories; those established with a clear
mandate to perform fundamental research (Function 2) are more
affected by thistype of evaluation than are those more recently created
which have as their primary mission carrying outindustrially relevant
research (Function 3). Fourthly, this method appears particularly
deficient when the objective of the laboratory is to assist in the
establishment of new or emerging industries for which there does not
exist established users capable of orienting and evaluating the labo-
ratory. Evaluation by users thus tends to dissociate centers from
activities which could potentially insure the rise of new industries, and
concentrate their efforts on aid to existing ones.

Peerreview is done by scientists working in the same area as their
counterparts in the laboratory (Crow, 1988). This type of evaluation
1s comparative, in as much as the work of the laboratory is compared
to work done in similar laboratories. The importance of this method
lies in the fact that evaluators are acquainted with the problems of
running a laboratory in a given field and are aware of disciplinary and
technical stakes. Peer review is an evaluation by scientists of other
scientists according to criteria developed by the scientific commu-
nity. Itis thus the scientific quality of research and its contribution to
the discipline which are evaluated.



L.a Revue canadienne d'évaluation de programme 113

Peer review tends to dominate a number of different types of
evaluation including evaluation of research articles, promotion of
scientists within scientific organizations and the allocation of re-
search funding. However, there has been considerable criticism of the
peer review process and there are a number of important problems
with this method. Notably, peer review uses criteria which are not
well adapted to integrate external criteria such as relevance and
benefits to society and the economy.

Irvine, Martin and Oldham (1983) have identified three serious
problems with peer review when it is used as a means to allocate
research funds. They argue, firstof all, that the rapid post-war growth
of science has led to the entrenchment of certain interests within the
decision-making structures. Since the allocation of funds to any
particular specialty is determined by the strength of its representation
within decision-making bodies, present priorities are being deter-
mined by the priorities that were set in the post-war period. It was
during this period that specialty representation was determined and
since that time there has not been any significant change.

Secondly, as “Big Science” has led to the concentration of
research activities in fewer laboratories, there are consequently fewer
disinterested scientists, i.€., those outside of the major centers. The
peerreview process can only function well when the scientist making
decisions will not directly benefit from the decisions he or she makes.
This, they assert, is less and less the case.

Thirdly, 1t has become increasingly evident that the peer review
process functions best in a period when the research budget is
expanding. In a period of expansion, the major questions concerning
research-funding allocation involve the identification of new areas
and promising scientists. The process does not function well when
research funding is experiencing a period of constraint as is presently
the case. During such a period, the major decisions to be made involve
the identification of declining groups and areas and the transfer of
funds to more promising areas and groups.

Asanalternative to peer review, a number of authors have sought
to develop quantitative methods to evaluate research (Roy, 1984). A
number of critical reviews of this literature have already been done
which point out both the problems and the potential of these methods
(Anderson, 1987;Treasury Board, 1986; Clarke, 1986; Gibbons &
Georghiou, 1986; Laurion, 1988; O.T.A_, 1986). We will concentrate
on a brief review of those authors who have focused on the quantita-
tive evaluation of research laboratories.
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Bibliometrics and scientometrics measure certain scientific ac-
tivities. So called “first generation” bibliometric studies used two
main indicators: the number of articles, as an indicator of research
productivity, and number of citations, as an indicator of quality, the
assumption being that the number of citing articles is proportional to
the quality of research and to its contribution to science. This type of
study examines that part of scientific production which appears in the
form of articles in scientific periodicals. The majority of the studies
use the Scientific Citation Index as their source.

One of the most interesting contributions of the first generation
studies dealing with research laboratories are those of Martin and
Irvine (Martin & Irvine, 1983, 1984a, 1984b; Irvine & Martin, 1984,
1985). Studying scientific laboratories involved in radio astronomy,
optical astronomy and high energy physics, they developed a method
of “converging indicators” which uses three types of data: production
of articles, number of citations and peer review. To these indicators
were added scientometric indicators such as funding and number of
researchers. They attempted, using these indicators, to develop an
input/output model and in so doing to establish comparisons between
research laboratories.

Another interesting approach originates in the work of the Leiden
School, which developed methods to track the performance of research
groups within laboratories and to compare them to that of other
scientists working in the same area (Moed, Burger, Frankfort & van
Raan, 1985a, b). The results of the analysis were presented to the
scientists who had been evaluated as part of an evaluative process
within the universities.

These methods are interesting because they allow a quantified
evaluation of part of the production of research center. However,
attention should be drawn to the fact that they are most effective for
fundamental research and that they are limited in the case of applied
research and diffusion which constitutes the raison d’€tre of most
public laboratories. The evaluation requires indices based on other
forms of production such as licenses, lectures, sponsored research,
contract work, production of technical reports, information and ex-
pertise provided to industrial users.

A few recent “second generation” bibliometric studies have
allowed for the development of new indicators and thus mark an
important step forward. Some of these indicators have been devel-
oped to evaluate other kinds of research laboratories but could
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eventually be applied to public laboratories. One of the most impor-
tant new methods has been specialties analysis which attempts to
define a group’s or a laboratory’s contribution to and position in its
field based on co-citation and co-word analysis.

Co-citation analysis starts with the assumption that if two articles
are both referred to, i.e., “co-cited,” by a third article, there is thus an
intellectual link between the two co-cited papers. The more frequently
two papers are co-cited, the stronger the link is assumed to be. Co-
citation analysis is a means to “regroup” or “‘cluster’” research areas or
“specialties.” The results of co-citation analysis are maps which
display the relations between co-cited authors or between specialties.
Small and Sweeney (1985a, b) developed a method of co-citation
analysis. The great advantage of the method appears to be its ability
to depict specialties. However, the problem has been that the
identification of the different clusters requires the intervention of a
subjective element, namely the expert in the area to be classified.

Co-word analysis uses key-words,’ in a way similar to co-citation,
to reconstruct networks and classify the academic content of publi-
cations according to disciplines. One of the most recent contributions
to evaluation and the management of research centers stems from an
article of Courtial and Remy (1988). Through co-word analysis, they
have studied the activities of large research centers with general
mandates. Key-word analysis is designed to determine researchers’
implicit strategies and to evaluate their projects in terms of priorities.
This then becomes a management tool for research centers in as much
as it indicates how research themes evolve.

During the last few years, several attempts have been made to
develop special applications and new indicators for bibliometrics
and scientometrics (Anderson, 1987). Some of these can be useful
in the evaluation of research centers by providing information on the
scientific and technological networks within which a given center is
integrated. Acknowledgments toindividual authors and laboratories
allow for a description of the production networks between individu-
als working in the same center or outside it. Citation analysis (to
whom the research refers and who makes reference to him or her)
describes the “invisible college” or the center’s scientific network.
Velho and Krige (1984), for example, have made such an analysis for
an agricultural center in Brazil. Rip and Hennekam (1985) used
subsidies acknowledgements to establish links between researchers
and funding agencies. Linkages have also been studied through
patents (Narin, 1983; Narin, Carpenter & Woolf, 1984) by matching
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researchers with organizations they refer to in their patent request.
Thus far, these methods have mainly been used to study diffusion
within the scientific rather than technological system.

PROBLEMS OF EVALUATION THROUGH
SCIENTOMETRICS AND BIBLIOMETRICS

Bibliometric and scientometric evaluation of a laboratory is a two-
stage process.

1. Measuring activity level requires quantification of all scien-
tific and technical activities of researchers and teams.

2. Evaluation of these activities within the domain and in com-
parison to similar centers.

Each of these stages poses specific problems.

The first problem lies in the choice of indicators. Laboratories
have very diversified activities ranging from scientific production to
industrial assistance, diffusion of information and regulatory activi-
ties. Selected indicators should therefore reflect the whole range of
the mandate and they will therefore often be contested as lacking
pertinence or of being inadequate for certain types of activities.

Access toinformation poses a second problem. Some information
is confidential but the main difficulty rests with the collection process
and its cost. Anattempt to overcome confidentiality by using as many
indicators as possible only enhances this second aspect by multiply-
Ing costs.

The third problem is the difficulty in quantifying certain outputs
of scientific production or knowledge diffusion, especially in the case
of technology. Users of scientific production can be traced through
references whereas the industrial use of a center’s production leaves
fewer traces. The difficulty is hardest to resolve in the case of the
evaluation of technical diffusion services where information ex-
change often occurs through informal contacts.

Comparison constitutes the fourth major problem. Each field of
research has its own characteristics just as each laboratory has a
unique structure and particular objectives. As we have shown above,
this particular problem is overcome by positioning a center’s activity
within its research area. This method creates certain difficulties due
to the costs and techniques it entails. It requires handling extremely
large data bases which are usually available on a commercial basis and
at a cost which puts them out of reach for most evaluators: construct-
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ing their own bank is usually equally beyond their means, all of which
leaves small entities as the only alternative.

LABORATORY EVALUATION THROUGH MULTIPLE
INDICATORS

Despite this, we believe that bibliometric and scientometric methods
are pertinent to research center evaluation. We suggest a general
method, applicable to various types of laboratories, based on the
measurement of production and diffusion of knowledge within the
framework of a public laboratory. The suggested method draws on
several of the partial indicators described in the preceding section, but
which have previously been used separately from each other. Given
the individual characteristics of each center, this method must be
adapted to individual cases since certain indicators will only be
pertinent to certain situations and not to others.

The value of such a method notably depends on the choice of
indicators, which should be based on an assessment of the laborato-
ry’s most important activities. Due to the usual variety of set
objectives, to the frequent changes in policy and the special needs of
each user, it is rather difficult to draw a list of activities common to all
laboratories (Crow & Bozeman, 1987). The easiest cases are the ones
that deal with organization which directly answers government needs
(Function 1) while the most complex concern generic laboratories
whose mandate deals both with industrial support (Function 3) and
knowledge development (Function 2).

As underlined in the first part of this paper, various functions of
alaboratory have tended to evolve. The first two traditional functions
have generally decreased in importance to the benefit of the third,
assistance to industry, on whose needs laboratories’ activities have
tended to focus. The interest of decision makers and industrialists,
who have been widely consulted by politicians over the last few years,
has tended to concentrate on this latest activity. Regarding the first,
policy elaboration, the state’s willingness to withdraw from tradi-
tional responsibilities and the greater measure of confidence in
industry have led to a questioning of the political role of laboratories.
The second function, development of knowledge, is also questioned
because decision makers seek short-term results such as applied
research which lead to marketing of new products and processes.

In our view, the creation of a laboratory is justifiable not only on
the basis of industrial and economic reasons, but also on political
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grounds. All three roles are crucial to political and economic
development of modern states. Certain policy-related activities
cannot be done outside governmental structures: an independent
expertise 1s needed to establish policies which will affect groups
exploiting that same type of expertise. Thus, in centers linked to a
regulatory agency, such as environment, policy functions must be
retained.

The second function, knowledge development, also seems impor-
tant to us. A center can only assist industry if the researchers are
themselves competent and keep themselves positioned on the fore-
front of technological knowledge by being active in research. To
master technology already developed and transfer it to industry,
researchers must be familiar with it, which can only be achieved by
doing research. If laboratories are to contribute to industrial develop-
ment, they must be staffed with researchers competent in the whole
range of available technologies and attuned to developments at the
international level.

The role of a public laboratory thus includes the development of
expertise, knowledge and technologies and their diffusion.

Evaluation should:

1. Draw aportrait of the laboratory and of the activities on which
it concentrates. Each domain of research being particular,
types of activities vary. Needs also vary according to the
mandate and to user requirements.

2. Determine the weaknesses of activities which appear to have
secondary importance or in which performance is weak.

3. Trace the evolution of activities and the laboratory’s adjust-
ment to new mandates and to its environment.

Each indicator can only provide partial information. In addition,
a different indicator can yield different results, reflecting strengths
and weaknesses of the laboratory or peculiarities of a domain. To
solve this problem, it becomes necessary to retain several indicators
to reflect the variety of activities and functions of a laboratory.

Because of problems related to the measurement of technology
production, both inputs and outputs are used. Output indicators
include new knowledge, innovations, patents, publications and com-
munications (Figure 1). Some outputs are easier to measure, such as
patents and publications; while others, such as innovations and know-
how, are more complex. This is the reason why it is important to
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include input indicators even though they are only an indirect meas-
ure. They do not guarantee production but provide a manner to assess
the means of production, such as scientific equipment available to a
researcher. They also provide information as to what resources are
used for various activities (personnel, expenses, equipment, con-
tracts, etc.). Scientific production of researchers in laboratories is
measured by their publications, their communications and the use
which is made of them. A few indicators will allow the evaluation of
partof atechnological production, such as patents or sale of technology
when it is done through licensing or other contractual forms.

Diffusion is measured directly by the transfer of expertise, devel-
oped in-house or available at the international level, outside the
laboratory. This includes use of patents, innovations, equipment and
published materials, manpower training and others (Figure 1). Diffu-
sion of scientific knowledge is measured directly by citations or
indirectly by determining the type of potential readership, for articles,
and audiences, for communications. Diffusion of technology can also
be charted through equipment user and services purchasers. A certain
portion of diffusion will, however, always remain difficult to assess,
because it lacks an identifiable structure or is the product of informal
contracts.

Network analysis constitutes an invaluable tool for the understanding
of technological diffusion. It rests on the assumption that direct contact
1s the most important factor. Individuals involved in direct contact with
each other are most likely to exchange information. Analyzing contact
networks allows us to determine the most probable direction of techno-
logical diffusion.

CONCLUSION

Evaluation of scientific and technological policies is in its infancy.
We have attempted to present a few of the methodological problems
which limitits use. Difficulties in choosing indicators and in finding
comparable unitsreflect the complexity of scientific and technological
development and of its consequences. For instance, technological
development is a long-term process which means that the evaluator
must wait several years to see results. In addition, technological
development must be perceived on various levels ranging from
industrial competitiveness to social well-being. Policy evaluation,
therefore, stumbles upon the lack of in-depth knowledge of these
various phenomena. Specifically, in the case of laboratories, a better
understanding of their role is needed to improve evaluation methods.
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Figure 1

Knowledge and Technology Production and Diffusion
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Evaluation itself represents a political phenomenon in as much as
itinvolves individuals and the development of laboratories. Evaluated
individuals have a natural interestin defending themselves. Scientists
have traditionally questioned the ability of outsiders to evaluate their
production by invoking their high degree of specialization and the
difficulty for laymen to understand their work. All methods have been
the target of serious criticism on the part of the scientists. Choices of
indicators in particular emerge as the object of heated debate since
presumably the choice of adifferentindicator might generate different
results. Theinterest and the challenge of scientometric and bibliometric
methods rests on the necessity of presenting indicators clearly,
whereas, in the other two methods (evaluation by users or peers),
judgments do not have to be explicitly justified. Policy evaluation can
never dissociate itself from the political process in which it takes
place.

Past bibliometric and scientometric studies show thatitis possible
to study research centers’ production and diffusion of knowledge.
The suggested methodology is in fact an attempt to blend together
several indicators which have previously been used separately. These
experiences demonstrate the need to avoid two major pitfalls. First,
the evaluators must recognize the strengths and weaknesses of their
methods and clearly state what they can do and the value of their
results. A realistic approach is therefore mandatory. Secondly,
evaluators must examine the role of the program under study, its
objectives and functions, in order to determine what will be evaluated.
As we have underlined, in the case of research centers, there is no
unanimity regarding their functions and therefore several dimensions
can be examined. Each possible approach stems from a different view
of the role of these organizations. Evaluation is above all not a
mechanical operation. On the contrary, it must be placed in the
general context of government intervention in scientific and techno-
logical development.

NOTES

1. For a history of research centers in Canada, see Canada Senate
(1970, 19-40) and Zellers (1988).

2. For a comprehensive list of federal research facilities in Quebec,
see MLE.S.T. (1986, 43-79).

3. Arecent consultation document mentions the possibility to offi-
cially apply a contracting-out policy (M.C.E.D.T., 1988).
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4. The NielsenReport (Canada, 1985) reiterates some of the Wright’s
Report conclusions, but with moderation.

5. Key-words are words used to index the intellectual context of a
text.
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