E Production
- ISSN: 0103-6513
":‘,’ production@editoracubo.com.br
PROQ Associacdo Brasileira de Engenharia de
Producao
Brasil

Fernandez, Ana; Cunha, Jorge; Ferreira, Paula; Aradjo, Madalena; Ares Goméz, Enrique
Research and development project assessment and social impact
Production, vol. 25, nim. 4, octubre-diciembre, 2015, pp. 725-738

Associagao Brasileira de Engenharia de Producéo
Séao Paulo, Brasil

Available in: http://www.redalyc.org/articulo.oa?id=396742829001

How to cite € &\q_,/! o,

Complete issue Scientific Information System

More information about this article Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal
Journal's homepage in redalyc.org Non-profit academic project, developed under the open access initiative


http://www.redalyc.org/revista.oa?id=3967
http://www.redalyc.org/revista.oa?id=3967
http://www.redalyc.org/articulo.oa?id=396742829001
http://www.redalyc.org/comocitar.oa?id=396742829001
http://www.redalyc.org/fasciculo.oa?id=3967&numero=42829
http://www.redalyc.org/articulo.oa?id=396742829001
http://www.redalyc.org/revista.oa?id=3967
http://www.redalyc.org

Production, v. 25, n. 4, p. 725-738, out./dez. 2015
http://dx.doi.org/10.1590/0103-6513.110212

Q
DUCTION

o
©
<
-
>
o

Research and development project
assessment and social impact

Ana Fernandez?, Jorge Cunha®*, Paula Ferreira®, Madalena Araujo®, Enrique Ares Goméz?

“University of Vigo, Pontevedra, Espanha
"Universidade do Minho, Guimaraes, Portugal, jscunha@dps.uminho.pt

Abstract

Nowadays, organisations increasingly need to adapt to the fast evolution of markets and societies in our globalised
world in order to be competitive. Therefore, it is essential to take the right decisions when it comes to invest in
research and development (R&D) projects. However, an issue that has not been given much attention is how to
measure the social impact (or return) of R&D projects. In this exploratory study, the findings of an analysis of how
R&D projects are assessed and selected, including this social perspective, are presented. The methodology which
has been used in this research includes both interviews and analysis of the data obtained through them. The major
finding is that in the current situation the social impact is not taken into account, but is growing the awareness of

this perspective among different types of organizations dealing with R&D activities.
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1. Introduction

Investment in R&D projects is an essential element
if we are to increase competitiveness, especially in
the case of technology-based companies (Bitman &
Sharif, 2008). But when funds are limited and there
are several alternative projects, it is necessary to
define a methodology that enables us to balance the
different aspects that must be taken into consideration
in the decision-making process. In fact, the choice of
investment projects is an important strategic decision
for all businesses and, as all R&D activities begin with
an idea, the most important decisions companies
have to make are those related to financing and
developing new ideas and projects as well as those
linked to determining whether existing projects
should be set aside or continued (Henig & Katz,
1996). Several studies have revealed that the use of
traditional financial techniques for project-assessment
purposes is not the most suitable one when it comes
to analysing investment in R&D (Chan et al., 2001).
The use of these techniques consists, essentially, on
estimating the investment’s cash flows and applying
evaluation methods to assess their viability (e.g. net

present value, NPV, and internal rate of return, IRR).
This procedure implies that the costs and benefits
associated with investment are easily and objectively
quantified. However, this cannot always be achieved,
particularly in the case of R&D projects, where three
different types of benefits can be distinguished
(Adler, 2000): strategic, measurable and intangible.
For instance, if we take the example of intangible
benefits, it should be noted that they are difficult
to quantify but may nevertheless have a significant
impact on return on investment.

As emphasized by Henig & Katz (1996), the NPV
of a project in basic research is virtually impossible
to calculate, and the same goes for R&D projects
given, namely, the uncertainty and risk involved in
those investments. In fact, innovations based on new
technology, or addressing new user needs or creating
new markets, are difficult to evaluate, especially in
the early stages of product development, due to
many uncertainties and risks (Vandaele & Decouttere,
2013). Moreover, R&D activities usually imply a long
lead time with uncertain results in terms of technical
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implication, risk, life time expenditure, resource usage,
and market outcome (Hassanzadeh et al., 2012).
Companies are looking for new technologies, yet to
be developed, where it is impossible to extrapolate
probabilities from past experiences. Companies must
make all their assessments while minimizing any
information leaks to their competitors. On the other
hand, there is a noticeable need for companies to
include in their decision-making process specific
criteria of non-financial nature (e.g. strategy, flexibility,
quality, social returns). In fact, these non-financial
aspects are particularly important in the new industrial
environment in which firms operate, where new
technological developments tend to occur more
rapidly than the evolution of project-evaluation
techniques (Brownell & Merchant, 1990). Therefore,
R&D managers need new R&D decision support tools
in order to take into account in a proper way the
inherent complexities of R&D projects, and provide
the decision maker with a more realistic representation
of a R&D praject in its surrounding environment
(Hassanzadeh et al., 2012).

In recent decades, increasing competition, reduced
life cycles and globalisation of markets have highlighted
the interest of measuring the importance of research
and development (R&D). This issue has indeed become
a major concern for R&D managers (Chiesa et al.,
2009). However, the different contributions from the
study of the technological and evolutionary aspects
of the economy question the need to incorporate
social criteria in the field of scientific research and
engineering. These contributions allow us to establish
a new concept of technological change based on
the co-evolution of technology and society (Rip &
Kemp, 1998).

Therefore, in this paper the results of an empirical
study focused on how R&D investment projects are
evaluated in the wood and furniture sector of Galician
region (Spain) are presented, emphasising the social
return perspective. The high capacity of the forests of
Galicia and its economic potential makes the wood
sector as one of the pillars of the Galician economy,
lagging behind the automobile and textile industries/
sectors. The wood and furniture sector in Galicia has
an annual turnover of 2,259 million euros (Barreiro,
2012). 1t also represents 3.7% of the Galicia GDP,
employing directly 26,000 people and accounts for
25% of total R&D spending of this region. However,
there is an imbalance in the value chain since Galicia
generates almost half of the wood produced in Spain
but has a much lower weight in the processing of
the wood accounting only for 10% of the total.
From data of National Institute of Statistics (INE) one
can see that the percentage of companies from the
wood and furniture sector performing R&D activities
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is 10.249%, and the percentage of personnel dedicated
to R&D is slightly less than 1%. The total amount
of R&D expenditures by those firms was around
39 million euros. To foster R&D activities and to
ensure the future of the Galician wood and furniture
sector the Wood Technology Centre (CIS-Madera) and
the Wood Cluster (CMA) were created, in order to
promote an increasing cooperation between business
companies, technology centres and universities. This
will allow greater innovation, new product development
and differentiation, and the search for new markets.

The methodology which has been used in this
research includes both a literature review and
interviews, analysing the data produced. R&D managers
of three companies and also of technology centres,
all related to the above-mentioned sector, academics
from the University of Vigo and trade union members,
as well as an agent of public programs of R&D, were
interviewed, with the aim of providing a wider view
of the selected subject. As such, attention has been
given to different points of view on the chosen topic.

The remainder of the paper is organised as follows.
Section 2 gives a brief literature overview about R&D
projects evaluation and social impact. Section 3
describes the empirical methodology followed in the
study. Sections 4 presents the results achieved. Finally,
section 5 draws the main conclusions of the paper.

2. Literature review

In this section, a number of studies on the
importance of investing in R&D projects and the
selection and evaluation process are reviewed,
emphasising the role of non-financial criteria in the
evaluation process.

Investing in R&D is of paramount importance for
increasing a company’s competitiveness, especially
those in technology industries (Bitman & Sharif,
2008). Given the increasing unpredictable business
environment in which firms operate, R&D managers
are confronted with new challenges because market
uncertainties found in the development of new
products and services are seldom systematic and
may change over time (Hassanzadeh et al., 2012).

R&D portfolio decisions are, mainly, made based on
financial indicators, such as NPV or IRR (Ghasemi et al.,
2011; Nigro et al., 2014; Vandaele & Decouttere,
2013). However, several studies have shown that
the use of traditional financial techniques in project
evaluation was not the most suitable for the analysis
of investment in R&D (Chan et al., 2001). In the case
of R&D projects, the risk of additional factors (e.g.
technical uncertainty) to the natural uncertainties of
the market induces companies to underinvest in R&D
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when assessments are made using the conventional
financial techniques (Leite et al., 2012). In fact,
traditional models for projects investment appraisal
may rise some difficulties when there is uncertainty in
the cash flows, forecasts or volatility of key variables.
This has led many authors to question the adequacy
of those techniques when uncertainty is the key factor
in determining the viability of a project (Barroso &
Iniesta, 2013). Furthermore, the selection process of
R&D projects faces various difficulties, namely how
to measure the impact of the R & D projects, and
which selection process optimisation to use among
projects with multiple, and sometimes incomparable,
performance indicators (Duch-Brown et al., 2012).

Therefore, those investments should be assessed
not only adopting a financial perspective but also a
qualitative perspective with an appropriate model. In
fact, it is necessary to include various perspectives
(e.g. strategic, analytical and financial) in the analysis
and to find a suitable methodology which takes into
account a range of different criteria that are to be
considered when selecting which projects should be
developed (Henig & Katz, 1996). One possible solution
would be the adoption of multi-criteria methods
which take into account a range of quantitative
and qualitative factors when assessing projects
(Zopounidis & Doumpos, 2002). In fact, Vandaele
& Decouttere (2013) concluded for the real need of
a R&D assessment decision support tool integrating
several dimensions of analysis and to accomplish
that need it is necessary to resource to multi-criteria
tools to assess the impact of R&D projects on the
company including several performance factors (Chang
& Tzeng, 2010).

In this context, an important aspect that should
be included in the evaluation models is the social
impact (or return) of R&D projects. For example,
Chiesa et al. (2009) examine the problematic task of
assessing R&D results including the social focus. In
particular, these authors explore the iteration between
measurement objectives, dimensions of performance
and contextual factors in the design of a performance
measurement system for R&D.

The different contributions from the study of
technology are concerned with the need to incorporate
social criteria in the field of scientific research and
engineering. These contributions allow us to establish
a new concept of technological change based on
the co-evolution of technology and society (Rip &
Kemp, 1998).

The concept of social responsibility arises in the
twentieth century. Although the term comes from the
1950s-60s in the U.S., it failed to develop in Europe
until the 1990s, when the European Commission used
this concept to involve employers in an employment

strategy that would generate greater social cohesion.
In the European society there were increasing problems
related to long-term unemployment and the resultant
social exclusion.

Over time, social responsibility is gaining
importance and companies are trying to find a
proper balance between economic profitability and
social responsibility.

In order to find out what the major policies,
strategies and practices that are being developed
regarding corporate social responsibility (CSR) and
how to evaluate them, Galician companies created
the Permanent Observatory for CSR in 2010.

The growing interest in CSR has led to the
establishment of new awards and recognitions, the
proposed measurement indicators, the study of the
perceptions of different stakeholders (managers,
shareholders, employees, customers, etc.) or the
inclusion of social and environmental criteria in
awarding public contracts, which means that CSR is
not a fad, but a new way of understanding the role
of business in our society while obtaining financial,
social and environmental benefits and improving the
competitiveness of the company. These criteria include
social impact on R&D management. This impact
begins to be seen as a potential source of profit, as
it increases the degree of consumer confidence and
reduces the likelihood of conflicts among the different
groups affected (Carroll & Buchholtz, 2009). Also in
some R&D programmes designed to fund research
one can find references to social aspects, such as the
European Commission’s Framework Programme ne 7.

From a standpoint that gives priority to social
criteria rather than to economic effects, it is necessary
to carry out a sector analysis and to identify measures
and actions which may enable us to determine
whether social return on investment in R&D exists.
According to Ares et al. (2008), such factors can be
considered to be either positive or negative effects
of public investment in R&D.

Accordingly, the concept of social impact can
be broadly defined as a combination of multiple
environmental, socioeconomic and scientific factors
which are often left out of traditional mechanisms for
evaluating R&D (Monux et al., 2006). Governments
are increasingly trying to take into account social
progress. For instance, integration of women and
disabled people in the workplace is becoming an
important issue in our days. This should be taken
into consideration by companies when assessing
R&D projects. 1t is necessary to analyse, to discuss
and to synthesise to solve social problems, just in the
same way as medical examinations are performed to



measure health indicators and to make sure that our
organs and senses work properly.

In conclusion, it is essential to invest in R&D and
to make a proper assessment of projects based on
multiple criteria, due to the competitive environment
in which companies coexist. Therefore, the inclusion
of social criteria for evaluation of R&D investment
projects is highlighted in this study.

3. Research methodology

Before investing in R&D projects, companies
should decide how to finance them. Funds can be
both private and public. In some countries, public
funding of R&D projects assumes an important role.
Therefore, we have focused on the Galician Plan
R&D&i INCITE (Xunta De Galicia, 2007). The main
objective of this plan is to develop the research and
innovative Galician potential in order to achieve positive
results in social welfare and economy. To this end,
the Plan should look up to the future and be based
on social trends to anticipate any potential social
changes that might occur. Figure 1 illustrates that
the Galician innovative system consists of four agents.

We argue that methodological complementarity,
by means of an appropriate adjustment of the
different existing approaches in order to achieve a
better research in which the objectives of the research
themselves are fully taken into account, are essential
when deciding which method to use.

In this study, both quantitative and qualitative
research techniques were used as pointed out in
Figure 2. For the former, a large number of questions
are set in such a way that the opinions of those
interviewed are those which are the first to be
considered and then lead to further reflection (Olaz,
2007, 2008). For the latter, interviews were conducted,
which is an essential element when selecting those
common criteria which are considered relevant by
respondents. That is why the methodology we have
adopted is of mixed nature and is focused on the
case study (Figure 2).

Our methodology includes the selection of a
few interviews which consist of both open-ended
questions and closed questions. In order to carry out
this research project, we chose to conduct two-part
interviews: on the first hand, we can find essential
questions whose aim is to deepen on the subject
and which are of great interest to the interviewer,
who can add more questions during the interview
if appropriate. On the other hand, we have used a
standard questionnaire which enables us to compare
the answers provided by different respondents and
to quantify the obtained results. We have opted for
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Figure 1. Galician R&D system.
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Figure 2. Methodology.

this kind of interviews because we find it is the most
flexible mean in terms of data gathering providing
a highest response rate. 1t is, however, obviously a
laborious methodology which demands much time.

In most cases, we have opted for individual
interviews. Interviewees were always representatives
of the companies or institutions most involved with
R&D funding. In one case there was a group interview
in which several people of the same organization
were included.

The first questions were closed, as we had
designed them to provide the interview with a context.
Nevertheless, some room for open questions was
always given to interviewees so that they could express
their opinions freely. This enabled us to compile extra
information and views which were extremely useful for
our research. After completing the interviews, there
was a stage of information processing and speech
coding. Recorded conversations were transcribed to
paper, a laborious but very interesting task which



Fernandez, A. et al.

Research and development project assessment and social impact. Production, v. 25, n. 4, p. 725-738, out./dez. 2015

would permit us to analyse the information clearly
and to focus on interpreting data.

Regarding the structure of the interview conducted,
it consisted of a three-part structure. The heading
explains that the purpose of the interview is to
conduct a study on the evaluation of R&D in Galicia,
even though we had previously explained this to the
interviewees in previous encounters. 1t states the
duration of the interview (30 minutes) and also that
the information provided will be only used for research
purposes. The first part of the interview consists in
collecting general data of the company in question,
such as: the name of the company or institution;
market sector and field of activity; contact person and
his/her position in the company; year in which the
company was founded; company’s turnover; number
of employees; position in the value chain (extractive,
manufacturer, wholesaler, retailer, services); and other
attributes (e.g. exporter, high performance, certified
quality, audited, other).

The second part is directly related to R&D projects
evaluation. Questions 1-9 deal with R&D performed
by the company in order to learn about its situation
with regard to R&D: number of years they have been
developing projects, collaborators, employees involved,
budget, previous projects, objectives, indicators
and source of funding. Questions 10-18 are more
focused on public funding, R&D plans and project-
monitoring. These questions enable us to find out the
views companies have concerning their current plans
on project assessment, by emphasizing social issues.

Finally, the third section of the interview consists
of an optional questionnaire aimed at quantitatively
assessing the current indicators drawn from the latest
calls for R&D proposals for grants by the Galician
Government (Xunta de Galicia) and the Spanish
Ministry. We decided to combine technological, social
and economic standards because of their current rating
and also in order to avoid monotony. However, the
main aim is to find out the main social criteria which
are taken into account by companies when it comes
to R&D projects. In fact, in the sector programmes
of the Xunta’s INCITE Programme, social criteria
are not given much importance since the current
figure is lower than 5% at a regional level and only
the presence of women is considered to be a social
criterion. Annex 1 presents the list of the criteria/
indicators presented to the interviewees, and in order
to select them we proceeded as follows:

® Read the latest announcements from Xunta de
Galicia’s programme SUMA (INCITE) - since they are
the most attractive ones for many companies - so
as to choose those criteria currently valued;

e Read the latest announcements from the National
Plan in order to choose those criteria which are
currently being evaluated;

e Review of the criteria used by RESIPIDI (Ares et al.,
2008);

® Review of the criteria suggested by previous studies
(Carvalho et al., 2010);

® Review of the bibliography discussed in the study.

In all cases we selected the criteria which, in our
opinion, would be more suitable for our study. The
criteria were divided in two main categories related
to the project proposal and its impacts. As for the
project proposal, two sub-categories were identified:
(1) the scientific and technological interest of the
project and (2) the implementation procedure and
management capacity. As for the project impacts,
three sub-categories were identified: (1) social and
environmental; (2) economic and market and (3)
scientific and knowledge transfer. Each one of these
sub-categories was divided in a set of sub-criteria
that can turn easier the evaluation of projects against
the main criteria.

The questionnaire has been divided into two
parts. In both cases a subjective numerical scale or
Likert scale (1-5 points) has been used as appropriate
to help us reach the two objectives pursued by this
research. In the first section, we have tried to find
out the assessment of current project evaluation
made by those respondents who were familiar with
or heavily involved in R&D funding and therefore
knew the current criteria used for evaluation. In other
words, our aim was to draw conclusions on whether
R&D project assessment is being carried out in a
satisfactory manner concerning the most recent calls
which attracted the companies’ interest. In the case
of the interviewed companies, most of them resort
to private funding so they decided to ignore this part
of the interview due to their poor knowledge of the
applicable criteria.

As for the second section, it has been designed
to find out the score that the respondent would give
to the different criteria to be applied when assessing
R&D. This data enables us to draw conclusions
regarding the criteria which are considered to be the
most important parameters from all the points of
view we have studied: business, research institutes,
universities and unions. All respondents were in the
position to complete this section of the interview
as, although companies currently receive no public
funding, they might wish to resort to it in the future.
Therefore, all opinions were considered to be valid.

As we are dealing with R&D project assessment,
we first visited AENOR (the Spanish Association for
Standardization and Certification) website in order



to look for certified companies in R&D Management,
since they would be more likely to know the subject
of research and could possibly collaborate with
us. As a consequence, a company of the wood
sector — and, more specifically, devoted to furniture
manufacturing - was selected for our research.
Moreover, we contacted the Wood Technology
Centre (CIS-Madera) which is located in Ourense
(Galicia). At first, the idea was to study the points
of view of a company and a technology centre.
After these interviews, we processed both the data
and the conclusions drawn. As the information was
too scarce to draw conclusions, we decided to try to
contact other companies of the same sector as well
as more technology centres. Moreover, we had the
opportunity of interviewing a person who was linked
to R&D funding at the University of Vigo, which
was extremely interesting. Since trade unions are
organizations formed by workers for the defence and
promotion of their social, economic and professional
interests, we found it would be suitable to contact
the major trade unions in Galicia for a possible
collaboration. Finally, it was possible to interview a
program manager. Thus, this research enabled us to
compare five different views on the subject: business,
technology centres, university, unions and project
managers themselves. Also, it allowed reaching a wider
perspective of the subject than our initial proposal.
In total, our collaborators were three companies of
the furniture sector, two technology centres, OTRI
(Research Results Transfer Office from University of
Vigo), three trade unions and the program manager
of the Xunta de Galicia for the INCITE programme
(Innovation, Science and Technology programme).

4, Results

In this section the results of the interviews
undertaken are presented, regarding each group of
respondents.

4.1. Companies

The three companies perform R&D activities
focusing primarily on innovation. Two of the companies
are also certified under the standard UNE 166002 in
management of R&D. This may be an indication of
the forward-looking perspectives of these companies,
given the increasing competitiveness in markets.
The implementation of a system of R&D management
would provide a number of advantages, such as:
promoting R&D activities; provide guidelines for
appropriate management; it is likely to generate
proprietary technologies and patents; enhance R&D as
a competitiveness factor; helping planning, organizing
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and controlling R&D units, which results in a saving
of resources and improved motivation and involvement
of employees.

1t is found that the three companies are working
with the Technology Centre (C1S-Madera) on innovation
and treated wood, despite being, mostly, internal
projects. They have also collaborated, occasionally,
with universities and other companies.

The number of staff dedicated to R&D activities
in one of the companies was less than 20%, and in
the other less than 5% (one of the companies give no
answer to this question). This numbers far exceed the
percentage of staff dedicated to R&D in this sector
which is down 0.5%. Also, R&D activities represent
over 2% of companies’ turnover, a percentage that
exceeds the sector’s average value (less than 1%%).

In recent projects undertaken by companies, an
environmental consciousness has emerged which is
reflected in the preference to use recyclable materials
and low pollution. This aspect can be linked to the
environmental certification that one company owns.
Another company reports the implementation of Lean
Manufacturing processes, being the first company of
the sector to implement it, for which public funding
was obtained through the program to foster business
innovation.

Regarding the major concerns (or goals) of the
projects, they are, mainly, related to scientific and
economic aspects. However, one of the companies
reported, also, its awareness on the issue of training
their employees to make them more versatile,
which means that there is already a clear concern
with the social impact, although not the principal
one. Companies reported that projects’ targets (or
goals) tend to be met and the main purpose is the
development of new products and processes.

When choosing a project, companies make an
assessment of various ideas and evaluate the feasibility
of the project taking into account the available
resources. That is, a preliminary study is conducted
according to several factors, such as: economic, market
competition, financing and social responsibility.
Moreover, one of the companies resorts to a weighting
method with subsequent in-depth analysis of the
project characteristics and resources requirement
(e.g. time required, financial and material resources
needed, environmental impacts, and analysis project
risk). Regarding social criteria, companies stressed
that investing in new projects ensures job stability,
but this is not measured directly when developing
the project.

As for how companies fund R&D projects, all of
them indicate that they rely on equity funds but in
the future could apply, also, to public funding for
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R&D. One reason why companies have not resorted
to public funding may be due to internal issues or
requirements, or bureaucracy, as was pointed out by
one of the companies.

Regarding the follow-up of the undertaken
projects, companies say that they monitor projects’
indicators focused on meeting the deadline or timing
of the project and the stage where the project is in
order to take action to improve. Generally, they do
not consider any social type indicator.

The companies were asked to give a score to the
different criteria proposed to evaluate R&D projects.
The results were analysed using the arithmetic mean
as was done in previous studies (e.g. Carvalho et al.,
2010). Table 1 sorts the most valued criteria for
companies when evaluating R&D projects, based on
the views/opinions of all three companies.

Therefore, we might conclude that among the
most valued criteria are those that would have a
social impact.

4.2. Technological centres

Given the nature of this type of organization,
technology centres play an important role in R&D
activities. 1t should be emphasised the strong degree
of collaboration with other organizations including
companies and universities. In fact, this collaboration is
much more evident than the one between universities
and companies.

Because of the condition of technological centres,
the majority of their staff is dedicated to R&D
activities. Directly, it involves about 70% of the
staff, but adding indirect jobs corresponds to nearly
the entire workforce. All R&D development is done
by their staff.

Their main interests are economic or scientific
projects, targeting higher profitability and improved
technology to be more competitive in the market.

Table 1. Score attributed for the criteria by companies.

Unlike companies, technology centres have mixed
funding: public and private. 1t proves once read the
resolutions of several calls, the participation rate for
public funds is much higher for technological centres
than companies, except in some specific project, not
publicly funded. With regard to programs technological
centres are involved, they highlighted the Galician
Plan for R&D, the Spanish National Plan for R&D
and the EU Seventh Framework Programme.

Both centres have recognized success in their
projects and believe it is due to their quality and
experience. They also recognize the importance to
track projects and make improvements, but do not
take into account any social type indicator. We stress
the fact that in one of the interviews despite the
objective of the study was to analyse the influence
of social type indicators, the technological centre
continued to emphasize the importance of the
economic objectives, being the social impact seen as
indirect achievements of the economic ones.

Technology centres evaluate the Galician Plan
for R&D as necessary and positive, and the need to
maintain all objectives: scientific, economic and social.
Regarding the assessment of the current evaluation
criteria for R&D projects, one centre considers that it
is rightly focused given that the projects’ evaluation
is done by experts. Another centre emphasizes the
fact that sometimes there is a limit on how many
applicants’ projects can be awarded a grant, and
they believe that scientific and technological criteria
should be the basic criteria for the selection of these
projects, prioritizing potential industrial application
and experience of applicants.

Regarding the assessment that technological
centres would give to the different proposed criteria
for evaluation of R&D projects, it is verified that
there is a tendency to value more the scientific-
technological and economic ones, than social criteria,
such can be seen in Table 2. In fact, one of the two
centres mainly highlighted two fundamental criteria

Criteria Firm 1 Firm 2 Firm 3 Az:]r:ge
1. New products / services to meet unmet needs 5 5 5 5.00
3. Originality of the scientific project in relation to the degree of previous knowledge 5 5 5 5.00
11. Staff Promotion 5 5 5 5.00
21. Contribution to improving the environment 4 5 5 4.66
44. Interest and potential benefits for the sector 5 4 5 4.66
5. Feasibility and appropriateness of methodology 5 4 5 4.66
29. Employment of women in R&D 5 4 5 4.66
38. Corporate Social Responsibility 5 5 4 4.66
39. Consolidation / maintenance of existing employment 5 5 4 4.66
4. Clarity, accuracy and critical factors of the objectives 5 4 4 4.33
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Table 2. Score attributed for the criteria by technological centres.

Criteria CT1 CIS-Madera  Average value
2. Scientific and technical level 5 4 4.5
1. New products / services to meet unmet needs 4 4 4.0
3. Originality of the scientific project in relation to the degree of previous knowledge 5 3 4.0
7. Technological risk posed by the implementation of the project 3 5 4.0
41. Multiplier effect of the investment 3 5 4.0
8. Experience in team management 4 3 3.5
9. Participation in other projects 4 3 3.5
4. Clarity, accuracy and critical factors of the objectives 4 3 3.5
42. Applicability and transferability of results 4 3 3.5
5. Feasibility and appropriateness of methodology 4 3 3.5

that should be evaluated: the technological risk and
the investment multiplier effect. Also, it emphasised
the importance of not just applying R&D projects
in order to obtain funding.

In conclusion, and unlike companies, in the ranking
of the ten criteria most valued by the technology
centres are, primarily, economic and scientific criteria.

4.3. University

As it is known, universities are centres specialized
in R&D activities, and are characterized by the high
degree of collaboration with other organizations,
especially technology centres and companies. Given
this nature, universities have a large number of research
staff. Furthermore, universities have occasionally
to hire more people or to award research grants to
young researchers due to the fact that R&D projects
applications have been approved.

Concerning projects’ objectives, they spread by
a large array of fields due to the universities’ own
nature. Therefore, objectives pertain to all areas,
such as: scientific-technical, biological, social and
humanistic.

Unlike companies and like technology centres, the
University have a mixed source of funding: public
and private. With regard to R&D programs funding
it can apply, university highlighted the Galician Plan
for R&D, the Spanish National Plan for R&D and the
EU Seventh Framework Programme.

Regarding the monitoring of projects, it is said
that in the publicly funded projects, monitoring
reports are delivered, and in private funding true
self-monitoring is done. Anyway, there is no social
type indicator for monitoring. Just as was found for
companies and technology centres, again becomes
clear that some indicators are considered (as time
or quality), but none of them addresses directly the
issue of social impact of projects.

Despite making a very positive assessment of the
Galician Plan for R&D, the University believes that

there is always room for improvements and to value
other aspects. Among them, is the importance of
consolidate the research personnel in the system as
a key issue to developing good R&D. This criterion,
as we saw earlier, was also among the most valued
by companies in the wood and furniture industry.
Moreover, it is highlighted that, currently, there is no
assessment to determine whether or not the initial
objectives of the concluded projects were met.

In the interviewee’s opinion more social criteria
should be taken into account, namely as training
issues or positioning in the global market. Drawing
on his extensive experience (due to his responsibility
in the University OTRI), we decided to perform a
comparison between the way the criteria are currently
valued and the score they should actually have. The
results are shown in Table 3.

As seen in the table, of the 13 criteria that, in
the opinion of the respondent, should change the
score, 10 are of great social impact. Of these criteria,
all should have a higher score except for university
research (training) grants, which should have a
lower score, since young researchers should have an
employment contract. 1t should also be emphasised
that the respondent suggested the inclusion of a new
criterion based on the track record of the companies.
In his opinion, it does not make sense that the same
company apply always to the same program and not
try to apply to other funding programs.

4.4. Unions

The script of the interview was mainly focused
on companies, research institutes and universities.
However, it was understood that the opinion of
unions would be very interesting also, given their
connections with aspects related to the workforce
(e.g. training, employment), aspects of possible social
impact. Therefore, the insights of three unions were
collected. To this end, the script of the interview was
adapted, and was focused more on unions’ opinion
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about Galician Plan for R&D and the valuation
criteria used.

One union was directly involved with the
implementation of R&D activities (for example,
in the area of renewable energy, and research that
has to do with training, didactical materials, and
simulators), so it was possible to conduct the interview
under the initial script. 1t should be emphasized
the collaboration with Universities’ researchers and
specialists to develop R&D projects. These projects
were publicly funded. The interviewee underlined
the lack of clarity of some of the criteria used in
the public funding programs. In summary, for this
union, the main features from these programs that
should be positively evaluated are: to develop (and
possess) own technology and not to rely on external
developments; the contribution of research activities
to the development of the industrial base and to
create and maintain employment.

As for the opinion of another union, it focused
on the new Galician R&D plan that was being
drawn up for the period 2011-2015. According to
the interviewee, some of the main ideas that should
be taken into account in this plan were: awareness

Table 3. Score attributed for the criteria by Otri - university.

and training of staff (or employees); clarification of
methods of technology transfer by the administration;
encouragement of the production of more patents;
change on public administration role becoming more
active rather than passive (for example, by defining
the priority sectors for R&D investment, and to
enforce that objectives are met); inclusion of the
vocational training issue in the R&D and favouring
R&D research with applications.

Regarding the topic of the interview on the social
impact of R&D activities, it was emphasized that the
main objectives should be the creation of employment,
the quality of jobs, employment security, and more
training in R&D.

All three unions answered the quantitative part
of the interview. Table 4 shows the ranking of the
10 most valued criteria. This ranking was based on
the arithmetic mean of each union’s score for the
different criteria, as was done for companies.

Not surprisingly, the two most valued criteria
relate to employment. This result was expected during
the interviews, given that employment is one of the
main interests of the unions.

Criteria Actual score 1deal score
1. New products / services to meet unmet needs 2 4
3. Originality of the scientific project in relation to the degree of previous knowledge 3 5
42. Applicability and transferability of results 4 5
21. Contribution to improving the environment 3 4
23. Value and employment creation with the implementation of the outcomes of the project 3 5
25. Quality of employment generated (improving work conditions) in performing R&D activities 2 5
27. Increased economic and job satisfaction of employees 2 5
28. Employment of university students in R&D activities 3 4
30. Research grants (for young researchers) 2 1
31. Increased level of training 3 4
33. Positive discrimination of social groups (gender, age, immigration) 3 4
47. Promoting mobility and collaboration between companies, research institutes and universities 3 4
39. Consolidation / maintenance of existing employment 3 5

Table 4. Score attributed for the criteria by unions.
Criteria Firm 1 Firm 2 Firm 3 A:,’:{sge

36. Contribution to solving social problems (unemployment) 5 5 5 5.00
39. Consolidation / maintenance of existing employment 5 5 5 5.00
12. Adequacy of HR and materials to the work plan 5 5 4 4.67
27. Increased economic and job satisfaction of employees 5 5 4 4.67
32. Increased wage level 5 5 4 4.67
35. Contribution to solving social problems (quality of life for disabled people) 5 5 4 4.67
38. Corporate Social Responsibility 5 5 4 4.67
2. Scientific and technical level 5 4 4 4.33
42. Applicability and transferability of R&D results 5 4 4 4.33
21. Contribution to improving the environment 5 4 4 4.33




4.5. Program Manager

Although the interviewed Program Manager is
currently a regional government official, previously
worked in R&D projects related to new materials, as
well as on a technology centre which has collaborations
with the University.

He believes that the main interests of R&D projects
are scientific and technological, in order to create
new products and processes, and suggests that the
applicability of the projects is around 50%. In general,
in the assessment of the projects, nor financial neither
social indicators are specifically addressed, but it is
requested a thorough and systematic preparation of
applications for public funding to choose among the
projects. In fact, to be successful, applications should
be properly prepared, including, for example: the state
of the art, objectives, applicability, methodology, work
plan, and the budget consistent with the objectives
and without inflation of figures.

The follow-up of the approved R&D projects is
done through annual reports send by the companies
supported and, also, through in situ visits. The
program manager experience reveals that people
usually work well in the execution of projects. One
issue he believes to be very important is to know
what projects’ results are being applied in practice
by companies and which wealth is being generated.
These would be a very suitable indicator to know the
effectiveness of the plans of R&D.

Although recognizing the Galician Plan for R&D as
having an important role in revitalization and economic
development, he argues that the more competitive
projects should be more financially supported. Also,
he criticizes the fact that the Galician Plan for R&D

Table 5. Score attributed for the criteria by Program Manager.
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puts a great weight on scientific and technological
objectives. In fact, to social and economic impact
of R&D is given less weight. From his point of view,
the weight of each category of criteria should be:
scientific-technological 50%; economic 30%; social
209%.

Regarding the quantitative part of the interview,
the same approach used in the case of the University
expert (OTRI) was followed to draw conclusions.
The Program Manager answered the two parts of
the questionnaire. The initial part is intended to
do an assessment of how he evaluates the Galician
Plan for R&D, given his extensive knowledge and
involvement with the current criteria. Since this
part of the questionnaire is to draw conclusions
on whether the evaluation of R&D projects is
being conducted in a satisfactory manner, below
(Table 5) are presented the criteria identified as
poorly valued (in other words, those rated with a
1 in the questionnaire). On the other hand, as no
criteria was assessed with a 5, it was assumed that
in the program manager’s opinion there is no criteria
evaluated as excellent.

As can be seen, most of the criteria that received
a score of 1 are social impact criteria. In the opinion
of this expert, half of these criteria should be more
valued. These criteria are related to employment issues,
particularly job creation due to the applicability of
the project. This is one of the two most rated criteria
when having to evaluate a project, along with the
scientific novelty of the project in relation to the
degree of background knowledge. Both received a 5.
Clearly, one can see again the importance of social
impact for employees. Another criterion that would
score more is the investment multiplier effect. This
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43. Impact on business location

21. Contribution to improving the environment
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2

. Multiplier effect of the investment

N

23. Value and employment creation with the implementation of the outcomes of the project
24. Execution of the project in areas with structural economic problems

2

v

2
28. Employment of university students in R&D activities

~

. Increased economic and job satisfaction of employees

36. Contribution to solving social problems (unemployment)
37. Impact on political and social activities

4
3
3

o

. Impact on the development of new businesses

©

. Corporate Social Responsibility

(=

. Consolidation / maintenance of existing employment

. Creation of value added and employment with the implementation of the R&D project

1
1
1
1
1
1
1
. Quality of employment generated (improving work conditions) in performing R&D activities 1
26. Quality of employment generated (improving work conditions) in the external entities of those conducting R&D 1
1
1
1
1
1
1
1

N

N = NN A W WA WWUN RN




Fernandez, A. et al.

Research and development project assessment and social impact. Production, v. 25, n. 4, p. 725-738, out./dez. 2015

same criterion had been one of the leading ones for
the technology centre.

4.6. Global results

In order to make a global assessment of the criteria,
we focus now only on the quantitative portion of
the interview. Although recognizing the limits of this
approach, given that different types of organizations
(e.g. companies, research institutes, trade unions)
might have different opinions about the criteria to
be used due to different perspectives of analyses, we
show, in Table 6, the most valued criteria, performed
by adding the score that each organization gave to
the different criteria. From the table, one can see
that in this ranking there are several criteria of social
impact nature.

On the other hand, if a ranking of the least valued
criteria is done, it was found that only one of them
belongs to this group of social impact criteria (see
Table 7).

Overall, one can conclude from the data obtained
in this study that, despite there is a clear interest in
the scientific level given that we are dealing with
R&D projects, among the participants of this study
emerges the concern with the criteria that can measure

Table 6. Globally most valued criteria.

the social impact of those projects. Among these,
the most valued are: new products/services to meet
unmet needs; consolidation/maintenance of existing
employment; value added and employment creation
resulting from the implementation of the outcome
of a project; quality of the employment generated
(improving working conditions) in performing R&D
activities; increasing the number of jobs in R&D in
universities; contribution to solving social problems
(e.g. unemployment); increased level of training and
staff development; corporate social responsibility; and
impact on business location. As can be seen, the most
valued criteria, within the category of social impact,
are those related to employment.

5. Conclusions

One way for firms to maintain or increase their
competitiveness is through the investment in R&D
projects. Of course, the evaluation and selection
of these investments is quite difficult and raises
several questions. In this paper, we are interested in a
particular aspect which has not been much addressed
in the literature: how the social impact of R&D has
been taken into account either by firms or by R&D
program funding or managers. To obtain some insights
into this process an empirical study was undertaken

Criteria Value
3. Originality of the scientific project in relation to the degree of previous knowledge 44
1. New products / services to meet unmet needs 42
42. Applicability and transferability of R&D results 41
39. Consolidation / maintenance of existing employment 40
2. Scientific and technical level 38
21. Contribution to improving the environment 37
15. Feasibility and appropriateness of methodology 36
23. Value and employment creation with the implementation of the outcomes of the project 36
41. Multiplier effect of the investment 35
25. Quality of employment generated (improving work conditions) in performing R&D activities 35
4. Clarity, accuracy and critical factors of the objectives 35
Table 7. Globally less valued criteria.
Criteria Value
14. Number of Ph.D. 22
37. Impact on political and social activities 23
32. Increased wage level 25
18. Use of Galician language in the activities for which funding is requested 25
10. Adequacy of the size and composition of the research team 26
16. Degree of dedication to the project 27
20. Involvement of entities belonging to different stages of the value chain 27
40. Contribution to solving social problems (immigration) 27
6. Consistency of project objectives with the science and technology policy 28
15. Incorporation of new Ph.D. (<6 years’ experience) 28




focusing on three companies of the furniture sector,
two technology centres, a Technology Transfer Office
from University of Vigo, three trade unions and the
program manager of the Xunta de Galicia for the
INCITE programme.

From the empirical study, it can be concluded that
even if the interest in the scientific level is remarkable
(it should be noted that we are referring to R&D
projects) social repercussion criteria are also to be
taken into account. Prime factors like the creation
and maintenance of employment and the search for
products and services aimed at covering unsatisfied
needs are some of the most valued criteria to measure
the social impact.

With regard to companies, this study has proved
that there are different criteria for project selection,
although not many of them are socially-based. Instead,
companies are becoming more and more aware of
environmental issues. On the other hand, we have
found out that some firms seem to be more interested
in considering social issues when it comes to assessing
projects. Therefore the present research has been useful
for creating social consciousness. Prime factors like
search for products and services aimed at covering
unsatisfied needs, staff development, contribution to
environmental improvement, employment of women
on R&D, social responsibility and the creation and
maintenance of employment are some of the most
valued criteria to measure the social impact.

To some extent surprisingly, technology centres
are those that showed to be less keen on the inclusion
of social criteria when assessing projects. They rather
seem to be more interested in having into account
scientific and economic criteria such as the multiplier
effect of investment, which will indirectly imply other
social criteria like employment.

Regarding the University perspective, it criticises
the fact that well-established projects are not assessed
by the administration, an opinion which is shared by
the experienced project manager, who collaborated
with us on this research. This might be helpful to
assess both the current R&D plan and its benefits
and also to verify if appropriate procedures are being
carried out when it comes to financing. Attention
should also be given to the difficulty experienced
by some associations which develop R&D projects
(e.g. associations of disabled people) when trying to
obtain public financing.

Finally, trade unions have mainly contributed by
sharing with us their view on the current Galician
R&D plan and its need for change, going for public
financing in order to enable R&D to work by taking
into consideration social criteria. As would be expected,
the most valued criteria to measure the social impact
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by trade unions are contribution to solving social
problems (e.g. unemployment) and the creation and
maintenance of employment.

We think that it is advisable to continue through
several stages, such as carrying out the appropriate
tasks which will enable the public administration to
incorporate social criteria, when assessing applications
for R&D grants, so as to represent about 20% of all
the criteria to be taken into account. This would
mean an increase of 15 percentage points since the
current figure is lower than 5% at a regional level
and only the presence of women is considered to be
a social criterion. Should public administration take
into account social criteria in its announcements of
grants, companies and institutions would also begin
to consider those when selecting the projects in which
they wish to invest. In short, social benefits would be
strengthened by adopting such measures.

The results of this study allowed combining
information obtained from both interviews and
a quantitative questionnaire, concluding on the
importance of both scientific/knowledge transfer and
employment impacts of R&D projects. However, the
authors clearly recognize the limitations of this case
study approach relying on a quantitative analysis
based on Likert scale with a small set of respondents.
In fact, no attempt is made to generalize or to present
a final outcome for the R&D project evaluation but
rather to debate the importance of going beyond
the evident economic and even scientific interest
of the projects, especially when these projects are
supported by public funds.

Companies operate in a competitive environment
where the cost and return criteria are fundamental
drivers of their investments and therefore tend to value
most the short term commercial benefits that R&D
can bring them. Not surprisingly, the results show that
aspects such as impact on political and social activities
or the consistency of project objectives with the
science and technology policy are not valued by most
of the interviewees. This strongly demonstrates the
importance of R&D support organisms to ensure that
their criteria and evaluation process strongly emphasize
the social and environmental impacts, acknowledge the
long term benefits of these investments and guarantee
the selection of projects that can contribute to the
strategic objectives of the scientific and technological
system of the region or country as a whole.
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Annex 1. Criteria for R&D project evaluation.

PROJECT PROPOSAL

New products/services to meet unmet needs

2. Scientific and technical level
Scientific and 3. Originality of the scientific project in relation to the degree of previous knowledge
technological 4.  Clarity, accuracy and critical factors of the objectives
soundness 5. Feasibility and appropriateness of methodology
6. Consistency of project objectives with the science and technology policy
7. Technological risk posed by the implementation of the project
8.  Experience in team management
9. Participation in other projects
10. Adequacy of the size and composition of the research team
11. Staff Promotion
12. Adequacy of HR and materials to the work plan
13. Degree of budget justification for all costs associated with the project
Implementation and 14. Number of PhD.
management
15. Incorporation of new Ph.D. (<6 years’ experience)
16. Degree of dedication to the project
17. Participation of researchers in the team
18. Use of Galician language in the activities for which funding is requested
19. Balancing all the tasks assigned to each of the participants in the project
20. Involvement of entities belonging to different stages of the value chain
PROJECT IMPACTS
21. Contribution to improving the environment
22. Creation of value added and employment with the implementation of the R&D project
23. Value and employment creation with the implementation of the outcomes of the project
24. Execution of the project in areas with structural economic problems
25. Quality of employment generated (improving work conditions) in performing R&D activities
26. Quality of employment generated (improving work conditions) in the external entities of those conducting R&D
27. Increased economic and job satisfaction of employees
28. Employment of university students in R&D activities
29. Employment of women in R&D
Social and 30. Research grants (for young researchers)
environmental 31. Increased level of training
32. Increased wage level
33. Positive discrimination of social groups (gender, age, immigration)
34. Increased adaptation to the workplace
35. Contribution to solving social problems (quality of life for disabled people)
36. Contribution to solving social problems (unemployment)
37. Impact on political and social activities
38. Corporate Social Responsibility
39. Consolidation / maintenance of existing employment
40. Contribution to solving social problems (immigration)
41. Multiplier effect of the investment
42. Applicability and transferability of results
Economic and 43. Tmpact on business location
market 44. Interest and potential benefits for the sector
45. Tmpact on the development of new businesses
46. Ability to solve common problems that affect a large number of companies or sector
47. Promoting mobility and collaboration between companies, research institutes and universities
Scientific and 48. Design and working plan of research project
knowledge transfer 49, Dissemination of knowledge (conferences, courses ...)
50. Ability to generate new lines of research and development




