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Chapter 4

PUBLIC SUPPORT TO R&D PROGRAMMES:  AN INTEGRATED
ASSESSMENT SCHEME

by

Henri Capron and Bruno van Pottelsberghe de la Potterie
Unité d’Economie Spatiale et de la Technologie, Université Libre de Bruxelles, Brussels

Introduction

Whether and to what extent science and technology (S&T) policies successfully meet their
objectives is an issue that has been increasingly tackled among industrialised countries since the late
1970s.  The answers are generally based on qualitative and, to a much lesser extent, on quantitative
evaluations.  Whereas the former may produce useful guidelines for the organisation and
implementation of R&D policy, the latter seem to be more suited to quantitatively measure the socio-
economic impacts of public R&D programmes.  R&D evaluation has generally focused on
technological objectives, leaving out the crucial issue of the socio-economic impacts of implemented
policies.  Yet, welfare improvements can be expected to be the main ultimate objective of S&T
policies.  These expected welfare upgradings are often concretised through socio-economic impacts.

This paper aims to provide policy makers with a better understanding of the strengths and
weaknesses of the tools most frequently used in the evaluation of R&D programmes.  The various
assessment tools, both qualitative and quantitative, can be seen as complementary and interrelated
rather than substitutable and disconnected.  Indeed, the evaluation tool-box is composed of methods
designed to answer specific questions related to each step of the evaluation process.  In this
discussion, the emphasis is placed on the positioning of economic methods, and especially
econometrics, as a tool for evaluating public support to business R&D.  Quantitative economic
methods, in spite of the apparent mistrust from which they suffer, can provide clues about specific
issues regarding both the direct and indirect socio-economic impacts of R&D policies.  With respect
to the various issues that might need to be addressed, we put forward a conceptual framework for a
systematic impact assessment.  This framework, which starts off from an econometric assessment
matrix, aims to integrate the different levels of analysis – i.e. micro, meso and macro studies;  and the
different stages of public policy – i.e. programme system, programmes, projects.  Then, an integrated
econometric assessment scheme is suggested to illustrate how the various levels of analysis are
interrelated.  This scheme shows how a global economic assessment based on a bottom-up approach
can help to probe the intricacy of socio-economic impacts.
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The paper is structured as follows.  A discussion of the potential analytical usefulness and
feasibility of alternative qualitative and quantitative tools is presented in the following section.  The
third section proposes a conceptual framework for a systematic econometric impact assessment of
science and technology policies.  The final section concludes with some policy recommendations with
regard to the recourse to evaluation methods as a tool for the management of R&D programmes.

Qualitative vs. quantitative evaluations:  a zero conflict

Four categories of indicators play a major role in the evaluation of S&T policy:  inputs,
throughputs, outputs and impacts.  These indicators are extensively used to judge the effectiveness of
public R&D policy.  This section aims, as a first step, to position the economic approach within the
evaluation process.  Although the question of the effectiveness of public policy should be the focus
point of the evaluation, current institutionalised evaluation practices are mainly concerned with
accountability and management issues.  We do not deny that these aspects are vital in the evaluation
process, but they are not sufficient to determine the effectiveness of R&D policies, and particularly
their impacts.  Even in the case of programmes which are not directly concerned with potential
economic outcomes, the economic issue is nevertheless often present due to constraints in the
allocation of public monies.

What are the existing methods for evaluating science and technology policies?  The evaluation
tool-box includes a wide variety of methods which are often calibrated to shed light on specific issues
of S&T policy.  Gibbons and Georghiou (1987), Danila (1989), Capron (1992a) and Kostoff (1993,
1994) present a critical review of existing evaluation methods.  Globally, one can distinguish between
three types of evaluation tool:  qualitative methods – e.g. peer review;  semi-quantitative methods –
e.g. the historical tracing of scientific events;  and quantitative methods – e.g. econometric and
cost/benefit analyses.  A synthesis of the main methods is presented in Table 1.  For each of the
methods cited, we have attempted to identify their relevance and their drawbacks, as well as their
main field of application.1  It is worth specifying that, although the literature reports a wide range of
methods, only a very small proportion are actually used.

Aubert and Andrikopoulos-Iliopoulos (1989) highlight that the methods used vary according to
the national context and specificity of various industrialised countries.  According to Kostoff (1993),
peer review is the most widely used method of evaluation, whatever the stage of the R&D project –
i.e. ex-ante, ongoing, or ex-post assessment.  However, cross-country differences in evaluation
practices occur with respect to the timing of R&D projects.  Luukkonen-Gronow (1987) shows that
the United States has mainly focused on ex-ante approaches (selection), while the United Kingdom
and the European Union have favoured ex-post ones (impact).  In fact, the systematic use of
evaluation methods at the different stages of a programme can substantially – and at low cost –
increase their effectiveness.
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Table 1.  Synthesis of evaluation methods – relevance and drawbacks

Method Relevance Drawbacks Field of
application

Analytical
level

1.  Peer review - Screening of projects and
research orientations

- Subjectivity of experts
- Partial forecasts
- Lack of independence of
experts

- Selection,
ongoing, and
impact
- Technological
forecasting.

Micro

2.  Matrix approaches
   – Analysis matrices - Rich information - Difficult to collect the

required information
- Impact Meso

   – Decision making - Rationalise and simplify
choices

- Subjectivity
- Lack of flexibility

- Selection
- Ongoing

Micro

   – Multicriteria analysis - Profiles projects and R&D
planning

- Constitution of a group of
experts
- Subjectivity in the choice of
weightings

- Selection Micro;
Integrated

   – Relevance trees - Provides lots of information - Subjectivity in the
allocation of quantitative
values

- Selection Integrated

3.  Systemic approaches
   – Systemic analysis - Can be used to implement

an evaluation
- R&D strategies

- Not really suitable for
evaluating as such

- Selection Integrated

   – Dynamic modelling - Includes social, historical
and ecological structures
- Takes feedback
phenomena into account

- Very difficult to implement - Impact Integrated

4.  Financial methods
   – Cost-benefit - Measures marketable

outputs and commercial
resources

- Difficult to collect the
information

- Selection
- Impact

Micro

   – Ratios methods - Simple instruments - Some factors cannot be
financially assessed

   – Risk profiles - Results sensitive to
arbitrary choices

   – Portfolio models - Purely financial aspects

5.  Technological forecasting methods
   – Scenario method - Allows the causality chain

to be reversed
- Subjectivity - Selection

- Forecasting
Integrated

   – Cross-impact - Takes social
transformations into account

6.  Quantitative indicators
   – S&T indicators - Easy measurement - Purely descriptive - Selection Integrated
   – Bibliometrics - Builds up fundamental

scientific output indicators
- Partially descriptive
indicators

-  Impact
- Selection

Micro
Meso

   – Technometrics - Measures technology
characteristics

- Mainly descriptive
indicators

- Selection
- Impact

Micro

   – Econometrics - Measures the full range of
socio-economic impacts

- Theoretical and
methodological background

- Impact Integrated

Source:  Adapted from Capron (1992a).
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The synthesis pictured in Table 1 clearly shows that each qualitative and quantitative approach
can only shed light on certain aspects of S&T policy and should be viewed as adding one piece of
information to the puzzle of the assessment process.  So far, no single method has been developed
that can provide a complete impact evaluation.  However, some methods answer specific questions
better than others.  Some quantitative measurement approaches are complex and costly, and none
encompass all the outputs and inputs relative to a global evaluation.  In addition, some characteristics
are non-quantifiable even though they are critically important (such as consequences on society and
the environment, and improvements in product quality).  This is why qualitative assessment
approaches are often used, although they may lack objectivity and prove to be less appropriate to the
measurement of R&D outputs or economic impacts.  Thus, these methods are often considered the
most relevant for measureing technical output quality and the extent to which precise technology
objectives have been attained.

Since some methods are more relevant than others for each step of the global evaluation
procedure, they should be viewed as complementary.  Where several resources are used and where
there is more certainty as to the outputs, the measurements used should be more quantitative and
complex.  In this case, quantitative methods, and more particularly econometric ones, used together
with techniques such as the Delphi method, relevance trees or decision-making analysis, can provide
a useful evaluation tool.  The results of qualitative studies may provide powerful interpretations of
quantitative and/or more aggregate analyses.

Although the need for more information on the economic effects of public support to research
activities is indisputable, the credibility of econometric methods as an evaluation tool has long been
questioned.  Concerning econometric models, the privileged approach, which attempts to apprehend
technical change through incorporating R&D expenditures into production functions, has so far given
rise to much controversy.  According to Saint-Paul and Ténière-Buchot (1974), the production
function approach results in a stalemate.  More recently, the American Office of Technology
Assessment (1986) considered that quantitative methods “do not provide a useful practical guide to
improving Federal research decision making”, and that the influential factors are too complex and
subjective “to allow quantitative models to take the place of mature, informed judgement.”
Furthermore, Ormala (1989, p. 336), while describing the Nordic experience in the evaluation of
public policies for R&D, notes that quantitative methods have been unable to measure the
contribution of public funding.  More particularly, he points out that one important question in this
context – i.e. whether similar output could have been attained in the absence of R&D subsidies – has
usually remained unanswered.

Finally, according to the OECD (1995, p. 91), “economic evaluation of impacts is problematic,
and not adequately covered in most formal evaluation”.  Yet, although it is recognised that
“quantitative (generally econometric) analysis has a part to play in the evaluation of national
programmes”, the OECD study concludes that, “However, it does not easily lend itself to the
evaluation of specific programmes, except perhaps with broad indirect ones.  Most importantly, it
cannot really be used to investigate the role of government intervention.”2

All these statements seem, however, somewhat questionable, as recent works in this field have
shown.  Indeed, the econometric approach is to date one of the few methods which allows an
interaction between economic variables and the economic impacts of technological evolution.  The
evaluation report by Toulemonde (1990) on the European Community’s R&D programmes shows
that the main problem lies in how to evaluate the impacts on the economic variables or, simply, the
modifications in economic performance that are induced by R&D expenditures.  In their critical
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analysis of ten years’ technological evaluation of the Community’s R&D programmes, Bobe and
Viala (1990) highlight that the peer review system and qualitative measurements are not appropriate
to tackle the economic impact issue.  Furthermore, they point out that substantial progress in the
methodologies and instruments necessary for the evaluation of the socio-economic impacts of R&D
programmes should be made during the 1990s.

Other questions may be asked with respect to the evaluation of S&T policies, for which
quantitative methods, and particularly econometrics, seem to be well suited, even though these
assessment methods have been hampered by conceptual and methodological pitfalls.  Let us first
define R&D policy.  Quoting Capron (1992a), R&D policy rests on a set of actions aimed at
influencing or controlling factors which restrain the technological performance of firms.  The fuzzy
and uncertain nature of R&D policy makes the assessment of the impacts of instruments a major
analytical issue.  For instance, if governmental action induces only a small additional private R&D
expenditure, then, to justify public intervention, the social return must be relatively high.

One may argue that qualitative studies are more appropriate to evaluate particular projects.  Yet,
can the efficiency of wider programmes or programme systems be determined simply by extending
their results?  Would such a generalisation allow the various indirect effects that result from any
project or programme to be taken into account?  As far as the direct and indirect economic impacts of
R&D policies are concerned, quantitative studies may undoubtedly contribute to improving the
evaluation process.

Economic assessment is only one of the many decision tools which can help to shed light on
some of the aspects of decision making and selection of S&T policies.  The assessment process
covers a large spectrum of fields potentially affected by technology;  among which we can cite the
economic, social, politic, cultural and environmental areas.  The econometric approach is not really
relevant for S&T programmes which have primarily non-economic objectives, as is the case for some
defence, public-health, educational and environmental concerns.  However, it can provide additional
justification for government action in specific technological fields.  Even if the prime objective of
some S&T projects or programmes is not the acquisition of tangible economic benefits, there are
constraints on governments to justify their effectiveness in the use of public resources.3

As pointed out by Capron (1992c), econometric methods have long been used for evaluation
purposes.  The impact analysis of economic policy has gained in interest over the last 50 years and is
actively used by policy makers to measure the socio-economic consequences of alternative policies.
Econometric models have been developed because judgemental methods are not suitable for policy
analysis;  an accurate impact analysis requires a simultaneous analysis of the whole mechanism of
interactions between numerous key variables, and the quantification of these interrelations.  As such
an exercise is not feasible without the assistance of a model, there is no reliable substitute to
econometric models – although this approach is also hampered by important methodological
drawbacks.

A main item on the research agenda is to link the different quantitative evaluation methods –
i.e. the measurement techniques of intrinsic performances in S&T, such as bibliometrics and
technometrics, and those of the economic impacts of technological performances.  Using these
simultaneously in order to break through their interactive feedbacks would enable more targeted
policy prescriptions.
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An integrated ex-post economic assessment scheme

Evaluation practices, when they do take place, generally occur at one of three different stages of
an R&D project.  One can distinguish ex-ante, ongoing, and ex-post evaluations.  Ex-ante evaluation
practices aim mainly at improving the research selection;  they occur prior to the launching of the
project.  Ongoing evaluations concentrate on the work and results obtained during the implementation
process.  Ex-post evaluations take place once the research project has been completed and its effects
and/or results can be tracked.  This section focuses essentially on ex-post economic evaluation
practices.

Assessing the economic impacts of programmes and emphasizing the policy implications of
results is a very difficult task.  A variety of effects, direct, indirect and induced, as well as other
causes, may contribute to specific outcomes.  A systematic assessment of the various effects of a
programme should aim to provide decision makers with some basic information on the costs, benefits,
and effectiveness of the implemented policy.  For instance, regarding public support to business
R&D, the evaluation procedure may cover different, but complementary objectives:

◊ quantitative and qualitative effects on firms’ R&D activities:  stimulus effect;

◊ impact on the economic performance(s) of firms:  productivity effect;

◊ impact on the economic performance(s) of industries:  spillover effect;

◊ impact on the economy as a whole:  global effect.

In order to shed light on the evaluation problem, a conceptual framework based on some key-
words of economic analysis can help to outline the most pertinent questions relating to the impact
analysis.  A taxonomy identifying the areas worthy of investigation for an extensive policy
assessment can be obtained by making a distinction between:  i) the different levels of policy
assessment which are of interest to decision makers;  ii) the main fields of economic theory which
give the reference scheme of policy action;  iii) the levels of data aggregation, which are often linked
to data availability;  and iv) the fields of economic organisation on which the emphasis can be placed.

Different levels of policy assessment can be defined depending on the degree of completeness of
the actions to be evaluated.  The assessment can be either partial or integral.  A partial assessment
would bear on a specific project or a programme, whereas an integral assessment would bear on the
programme system.  Generally, projects and programmes are a component of a global strategy which
is implemented through a programme system as is the case, for example, for the European framework
programme.

The main fields of economic theory which can be drawn on to conduct the evaluation are
microeconomics, mesoeconomics and macroeconomics.  These fields of economics are
complementary and, depending on the case, one or other will appear more appropriate to answer
specific issues.  All of these fields, however, might provide useful information in the context of the
evaluation of global effects.  There is an extensive economic literature on the role of government
action in S&T, which is to a large extent the basis of S&T policy.  The rationale for public
intervention is to cope with market failures.  Therefore, the economic theory gives the normative
foundations of S&T policy.

It is also useful to distinguish the different levels of data aggregation to be taken into account in
the assessment process.  Insofar as a complete assessment is the target, the attainment of an extensive
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diagnostic implies devoting attention to the impact of the intervention policy at three levels:  firm,
industry and nation-wide.  The evaluation will, to a large extent, depend on the availability of the
data, although a more restricted data set could be sufficient to answer specific questions.  Currently,
data availability is certainly the main bottleneck preventing a more intensive use of quantitative
methods.

Finally, the famous trilogy of the industrial organisational approach can be used to identify
different fields of questioning related to the efficiency of R&D policy:  the conduct of firms;  the
structure of the market;  and socio-economic performance.  Indeed, the innovation process is largely
determined by the characteristics of markets and firms which play a major role in the analysis of
market failures.  As market imperfections are the underlying reason for public R&D initiatives,
impact assessments must take into account the effectiveness of public policy in alleviating them.

The issues identified are, in fact, closely interrelated.  Microeconomics deals with the economic
behaviour of individual agents such as firms.  The empirical studies in this field, especially those
studying the conduct of firms, are based on micro data such as firm panels, and project evaluation is
mainly related to the appreciation of individual proposals or performances.  These key issues for
impact evaluation give a conceptual framework for mapping the various elements serving as a golden
thread for analysis.  The resulting analytical scheme is characterised by an econometric assessment
matrix listing the key factors to be taken into account in dealing with the assessment challenge.  The
econometric assessment matrix drawn in Figure 1 identifies nine key items directly linked with the
key issues:  the stimulus to private R&D, the R&D strategy adopted by firms, the synergy effects
induced by co-operations and networks, the capability of firms to pursue innovative activities, the
diffusion process of technology, modifications in the economic structure, productivity gains, the
international competitiveness of indigenous firms and improvements in economic growth and welfare.
Each item can be associated with the issues that have been identified as major analytical grounds for
questioning the effectiveness of public intervention.  Further, for each of these item-issue pairs, an
appropriate reference to an empirical study or a review of studies is suggested by way of illustration.

In the analytical chain, only interindustry analysis (e.g. input-output relationships) and
macromodeling are integrated approaches which are able to provide information on the global impact
of R&D policy.  The other topics can be covered only through pinpoint approaches;  they are mainly
concerned with the fine tuning of R&D policy.  Their objective is to grasp local sources of strengths
(e.g. productivity gains), weaknesses (e.g. capabilities), opportunities (e.g. co-operations) and threats
(e.g. R&D rivalry) of innovative activities.

The main challenge for a global evaluation is to fill the gap between the micro and macro
approaches.  Whereas evaluations at the micro level give a good insight into the direct impact of a
particular policy, they do not provide any information on the potential indirect impacts.  The latter,
however, might either counterbalance or reinforce the effects of the former.  There is certainly a need
for further research in this field which is not currently, except marginally, covered by formal
evaluation exercises.
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Figure 1.  An econometric assessment matrix

To what extent 
does government-

sponsored
R&D

 promote
successful
economic
outcomes?

Public policy

Programme system

Programmes

Projects

Industrial 
organisation

Microeconomics MacroeconomicsMesoeconomics Economic theory

Do R&D policies stimulate co-operation?

SYNERGY

strategic partnership models 
[Hagedoorn & Schankenraad (1991)]

What are the effects of  R&D policies on 
reaction patterns?

STRATEGY

reaction functions
[Scherer (1992)]

Do R&D policies stimulate private R&D?

STIMULUS

private R&D functions
[Leyden &Link (1992)]

Nation-wide

Industry

Firm

Aggregation 
level

Do R&D policies improve economic 
performance?

ECONOMIC GROWTH

macromodelling
[den Butter & Wollmer (1996)]

Do R&D policies improve competitive 
advantage?

COMPETITIVENESS

exports model 
[van Hulst, Mulder & Soete (1991)]

Do R&D policies affect production 
processes?

PRODUCTIVITY

production  functions
[Griliches (1995)]

Do R&D policies favorise structural 
adjustment?

ECONOMIC STRUCTURE

spillover and technology 
opportunity models [Cohen (1995)]

Do R&D policies accelerate the diffusion 
process?

DIFFUSION PROCESS

I-O analysis
[Meyer-Kramer(1992)]

Do R&D policies affect industrial organisation?

CAPABILITY

market models
[Cohen & Levin (1989)]

Conduct PerformanceStructures

To what extent can government intervention correct for market failure?

To what extent do government programmes improve competitiveness?

Source:  Adapted and extended from Capron (1992b).

A general scheme of possible approaches for the evaluation of public programmes is presented in
Figure 2.  A distinction is made between the three traditional levels of analysis: micro, meso and
macro studies.  These three levels are linked to the different packages of policy evaluation tasks:
project evaluation, programme evaluation and programme system evaluation.  The development of
the analysis should be of the bottom-up type.  So, some effects identified at the micro level can be
injected into mesomodels and/or macromodels to measure the full range of direct, indirect and
induced effects.  Further, the conclusions emanating from the micro and meso evaluations may help
to understand the results of macro evaluation practices.  On this last point, some examples may be
useful.
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Figure 2.  An integrated assessment scheme

system
public
intervention

programme macro
assessment

global
approach

macro
effects

macro
diagnostic

meso
diagnostic

meso
effects

structural
approach

meso
assessmentprogrammes

micro
diagnostic

micro
effects

behavioral
approach

micro
assessmentprojects

policy
adjustment

Source:  Capron (1992b).

For instance, one can easily imagine that a R&D subsidy provided to a single firm might be
stimulating and would result in an increase of private R&D investment by the firm.  However, if the
firm’s competitors adopt a submissive reaction to the subsidy, their own R&D investments will
decrease.  Therefore, the impact of R&D subsidies at the industry level is much less predictable, and
could be negative.  More challenging, if the competitors of the supported firm have a submissive
reaction, the effectiveness of the public support at the micro level could induce counter-performing
macroeconomic outcomes as a consequence of the crowding-out effect.4  An assessment at the
company level would not have embodied this type of indirect effect.

Another example bears on the macro impact of a targeted policy.  The impact of government
support to a specific industry can be measured on a sample of firms.  The parameters obtained give an
evaluation of the micro-effectiveness of public policy – e.g. to what extent the public intervention
affects the behaviour of the targeted firms.  These results can then be injected into an input-output
scheme in order to measure the spillovers generated by the public policy – e.g. does the public policy
induce significant structural adjustment?  Finally, linkages with a macro model would allow an
evaluation of the dynamic and static global economic impacts (or multipliers) of the public support on
a large range of variables such as competitiveness, employment, wealth, prices, balance of payments
– e.g. what is the impact of the public support on the most sensitive economic aggregates?

A more striking example can be derived from Griliches (1979), who develops a theoretical
framework that reconciles the results from micro- and macro-based studies evaluating the rate of
return to R&D.  Looking at a cross-section of firms within a particular industry, one can evaluate
“only” the own or internal rate of return to R&D.  Evaluating the rate of return at the industry level
would implicitly incorporate:  i) the intra-industry R&D spillover effects that take place between
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firms;  and ii) the internal rate of return of the firms.  A similar reasoning holds for macro
evaluations:  if there are substantial externalities to R&D between industries, then one can expect the
computed returns to be higher at the macro than at the industry level.5

A final point concerns the rationale of the scheme.  The micro level is the most appropriate one
for the quantitative evaluation of projects because the information available is mainly individual,
whereas the evaluation of a programme system needs a more global approach for which the usable
information is often available in aggregated form.  Yet, although it is difficult to provide policy
prescriptions with regard to the behaviour of publicly supported recipients from a global approach, a
behavioural approach using a meso and/or a macro evaluation to measure the marginal impacts of a
specific project on the economic system can be valuable.  The examples given above show that
driving, spillover and crowding-out effects can only be determined using a structural or global
approach.  In this respect, a bottom-up quantitative evaluation process is preferable.

Policy recommendations

To sum up the main proposals put forward here:

◊ There is no perfect (or complete) assessment method:  each method has its advantages and
drawbacks.  The choice of method should be based on a preliminary and clear identification
of the issues to be investigated, as well as of data availability.  Answers and highlights
obtained from a single method will always be partial in nature and will often give rise to new
questions.

◊ Most of methods currently available are likely to be complementary rather than substitutable.
Taken individually, each can provide a relevant additional piece of information in the
evaluation process.  Ideally, to increase the credibility of evaluation results, alternative
methods should be used to consolidate the foundations of policy recommendations.

◊ The econometric approach might prove to be a useful and powerful method to answer
specific questions which cannot be easily addressed through any other methodology.  The
econometric assessment matrix proposed in this paper is related to the various levels of data
aggregation as well as to the various fields of economic analysis.  More fundamentally, each
cell of this matrix can be associated to a specific question, the answer to which should shed
light on a particular facet of the economic impact of public policy.

◊ The implementation of an impact assessment scheme based on econometrics (as well as on
other methods) should be based on a bottom-up approach in order to be comprehensive and
cover pinpointed as well as global policy issues related to the effectiveness of government
action.

Although econometric methods are extensively used as decision-making tools in economic
policy, the credibility and usefulness of this tool in the field of S&T policy is controversial, if not
contested.  However, quantitative economic methods can provide answers to questions relating to the
efficiency of S&T policy.  Recourse to these methods will depend on the specific question being
addressed and the results of such studies should be viewed as providing an additional piece of
information in the evaluation process.
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NOTES

1. See Capron (1992a) for a more detailed analysis of Table 1.  As there is now an extensive literature on
research evaluation methods, we refer readers to the articles cited in this section for a more extensive
discussion and description.

2. The argument is disputable, because there are econometric counter-examples illustrating that the
method is also appropriate to the analysis of R&D projects.  See, among others, the studies by Meyer-
Kramer (1990), Bhanish-Supapol (1990), and Mansfield and Switzer (1984).

3. For instance, organisations such as CERN (Bianchi-Streit et al., 1987), ESA (Cohendet and Lebeau,
1987) and NASA (Evans, 1976), among others, have financed studies to measure the economic
impacts of their activities.  Despite the fact that their prime objective is not economic, there are
pressures on them to justify their economic usefulness because they are in competition with alternative
choices in the allocation of public resources.

4. As might be the case through a “national champions” or “picking winners” policy and/or through
mission-oriented policies.

5. Empirical investigations might yield mitigated results, as can be seen in Capron and van
Pottelsberghe’s (1997, this volume) survey of the literature.  However, as pointed out by Capron
(1992a), the large differences in results reported in the literature can be explained by the
characteristics of the data analysed.  Among these characteristics, one can mention the period
investigated, the sectoral representativeness, and the type of data (output, value-added or productivity).
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