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This paper presents a case study on the integratioof Social Impact Evaluation (SIE) on an on-
going large RTD project —“Virtual Automation Networ ks” (VAN), an Integrated Project financed
by the European Commission (EC) under the Sixth Frammework Programme (FP6). VAN project
addresses the improvement of industrial communicabns as a result of the penetration of
Information Technologies. The characteristics of tk project —that will last for four years— and the
commitment of the partners allowed the creation ofin evaluation team that is conducting a Social
Impact Evaluation (SIE) study. The assessment hasraultidisciplinary approach, taking advantage
of the profile of the Evaluation Team —economistssociologist and engineers— and has combined,
so far, a Delphi methodology with a weighting & raking checklist, similar to those used in project
appraisal. The main outcome of the study is a numlbeof practical recommendations aimed to
feedback the decision-making process to ensure a gitive socio-economic impact of the project
outputs.

1. Introduction technology studies and the evolutionary economics
approach that justify the chance of incorporatiogia
criteria into scientific research and engineeriegign.
These approaches allow establishing a new condept o
technological change based on the co-evolution of
technology and society (Rip and Kemp, 1998;
Kuhlmann, 1999; Smits, 2002).

Secondly, the need of connecting the science &
technology system with society is an increasingly
common declaration in the political arena. Hence, a
third phase of RTD and innovation policies, mainly
driven by socio-economic objectives, can be idetif
(European Commission 2000; European Commission

As society is becoming a stakeholder in technokigic
change and “science and society” programmes are put
in place, claims are made to better embed societal
issues in R&D management. As a result of that,tgrea
attention has to be paid to the social impact oDRT
projects and new methodologies must be developed to
address those impacts. Generally speaking, the areskd
suitability of Social Impact Evaluation (SIE) of RTD
projects may be justified from a theoretical, poit
and corporate approach.

Firstly, there are contributions coming from



2003a; OECD, 2001).

Finally, as Corporate Social Responsibility gains i
importance, companies try to balance corporate
profitability and social responsibility and a growgi
number of stakeholders’ interests are taken into
consideration. Moreover, the inclusion of the sbcia
impact criteria in the RTD project management can b
profitable for enterprises as it increases custehtarst
and reduces potential conflicts with stakeholders
(Carroll and Buchholtz, 1999; Halal, 2001, European
Commission, 2001b, European Foundation for Quality
Management, 2003).

The European Commission has been one of the
driving forces of this process. The launching dthFi
Framework Programme (FP5) was a milestone in which
policymakers assumed socio-economic aims as the mai
objectives of European research (European
Commission, 1996). More recently, a FP5 evaluation
study stated that (European Commission, 20030)p. 1

“Socio-economic impact should not be considered as
just one among other components of a multi-criteria
evaluation framework (along with, for example,
technical, organisational and other criteria), but rather
as the criterion by which to assess the ultimate success
(or failure) of research activities,...”

Furthermore, the fact that a number of socio-caltur
institutional indicators have been take into act¢don
better assess the performance of National Innavatio
System suggests a similar concern (European
Commission, 2003b).

This political commitment has been translated o th
project management level to some extent. A stronger
emphasis on the contribution of projects to theiadoc
objectives of the European Union was included i th
project appraisal procedurd&uropean Commission,

2001a).
Later on, Sixth Framework Programme (FP6)
launched new instruments —such as Integrated

Projects— that were expected to have greater dident
and socio-economic impact. Larger projects gave
opportunity of allocating resources to better mamihe
project progress and to assess the impact on the no
technological dimension of RTD, which is also a @y
improve the accountability. Taking advantage ofséhe
new conditions, VAN consortium decided to include i
the Work Programme a SIE task together with an
enhanced gender plan.

The objective of this Integrated Project is to
“provide innovative solutions, extensions and standards
dedicated to industrial environments, to fill the existing
gap between office technologies and industrial
automation technology, focused on a new dimension of
uniform networking of production and manufacturing
processes. Defining the base of international industry
plant management, advanced control and service
concepts’ (Figure 1).

The structure of the paper is as follows. The fiestt
presents the Social Impact Evaluation approach
introducing its purpose, methodology, phases ard th
set of impacts considered and their organisation in
domains. The second parts gives further information
the ex-ante assessment, its structure, the way the data

obtained can be analysed and some feedback
recommendations of this assessment. And, finadiyes
valuable conclusions in relation to the potentifitie
integration of socio-economic concerns in RTD pebje
evaluation

2. SIE approach

There is a whole academic and political tradition
regarding scientific and technological policy ewdian
(i.e. Technology Assessment), which addresses the
social dimension of technology (Ende et al.; RpOZ,
Schot, 1992; Schot and Rip, 1997). It has even
attempted to develop specific social indicators for
science and technology Also, the Environmental
Impact Assessment methodologies include a category
devoted to the project’s social impact (Canter, 699
but its results can hardly be applied to RTD&I puig.
Adopting a micro-level approach to work at project
level makes more difficult to identify the possilsiecial
impacts, which constitutes the necessary first @lifeen
evaluation is to be carried out (Owen and Rogers,
1999). A large number of methodologies for RTD
project evaluation, both quantitative and qualti
have been developed and reported in literaturei®er
et al., 1999, Farrukh et al., 2000; Poh et al.,1200
These methods do address the problem at the project
level, providing innovative firms with practicex-ante
tools for project selection. However, though sonfie o
these methodologies analyse the RTD projects’
stakeholders as a way to widen the evaluationri@ite
(Elias et al., 2002), little attention has beendpto
social impacts among the RTD management scholars.
As a result of that, no methodology presenting a
satisfying procedure to deal with social impactsswa
found.

2.1. SIE purpose

Basically, thepurpose of the social impact evaluation
of RTD projects is threefold:

1) To give additional information to the project
partners in order to improve the social impactteslgo
the products/services generated in their projects.

2) To increase the awareness of RTD managers
about the consequences of the products/processes
generated in their projects and the importancehei t
socio-economic impact assessment.

3) To spread the relevance of social impact
assessment as a good RTD management practice.

! The development of this indicator have been de
objective of several seminars organised by RICYT
(Iberoamerican Network of Science and Technology,
http://mww.ricyt.edu.ar/).
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Source: VAN project.
As a qualitative tool, therefore, the SIE is not evaluation mechanisms —and, therefore, of the
intended to assess the expected impacts but tmsgupp decision-making processes. In that sense, the

project partners in the decision-making processdter
to ensure a positive socio-economic impact of the
project outputs.

2.2. S E methodology

The proposed social impact evaluation sets up a
methodology based on the evaluation team previous
experience in developing weighting & ranking
checklists to be used in project appraisal for Rarid
innovation activities of dechnology centre (Mofiux et
al., 2003), but enriched through a specific deskaech

for information and communication technologies (JCT
and the Delphi methodology. The concept of Social
Impact used in the SIE is widely defined in order t
gather a number of environmental and socio-economic
aspects that are frequently left out in traditioRalD

and innovation project appraisal mechanisms. THe Sl
covered all the potential impacts of the new
product/process generated by the RTD project. The
focus is not to analyse the social impact of thejgmt
itself, but their outcomes, i.e. products/proceszed
standards that improve industrial communicationsgus
ICT latest developments. These outcomes, which are
going to be used in different contexts and addeesse
different industrial end-users requirements —mainly
real time, wireless, security and safety ones—,emade

of diverse mixes of technological alternatives and,
hence, would have different social impacts.

All VAN partners were expected to contribute to the
Delphi survey in order to obtain a wide view of the
possible socio-economic dimension of this projétie
survey is based on the development of a checklist
intended to cover a good number of the environnhenta
and socio-economic aspects, which are frequentty le
out of the traditional RTD and innovation project

qualitative-oriented checklist developed is comsist
with the methods proposed in the literature for RTD
project appraisal. The checklist designed is i lvith
weighting and ranking methods, which are
complementary to the quantitative Benefit-contridit
ones —e.g. decision tree and Cost-benefit analysis—
(Poh et al., 2001).

The checklist tries to gather previous studies,
although there is a small number of studies hawnbe
performed using the approach adopted in this work
(Molas Gallart J. et al, 2000; TAP-ASSESS
Consortium, 2000).

2.3. SE phases

The SIE is carried out in three phases-ante,
in-itinere and ex—post, which have different
approaches. The core of all the phases is the ometti
checklist.

e The ex-ante evaluation, following a constructivist
approach, identifies and assesses the socio-
economic impacts and critical issues of the evéntua
technology mixes —at a micro and meso level— to
feedback the decision-making process with
recommendations in order to ensure a positive
socio-economic impact of the project outputs. Iswa
done within the first 6 months of the project.

* The in-itinere evaluation, to be done in year 2,
guarantees an on-going monitoring of the socio-
economic issues identified in tlex-ante phase. A
special emphasis is put in studying whether or not
the ex-ante recommendations where implemented,
taking into account the flexibility that VAN
researchers have to do so.



Table 1. List of social impact

Field Name Impact on...
" Environmental |the fulfilment of manufacturers’ corporate enviramtal policies
% regulation the fulfilment of environmental policies of end-tsef project-products
£ ) the manufacturers’ energy consumption
= Energy saving - -
= the energy consumption of end-users of projectytsl
g Renewable energy |the design of project-products due to the integratif renewable energies
5 Raw materials  |the manufacturers’ raw materials consumption
B consumption the raw materials consumption of end-users of ptgjeoducts
4 |[VAN products end-oftthe end-of-life phase of the project-products
life
Resources the amount physical and human resousweted to this field of research on the long term
. the cohesion and established mechanisms of theatina system (e.g. fostering a permanent co-ojperaimong
c Innovative actors . . - S
5] the involved partners, enhancing technology transfeon-partners SMEs, supporting the developroépblicies
= empowerment ’
g and regulations of the sector)
=] Technology shock | the end-user’s industrial pro¢esshard-to-handle shocks within the organisationnovation culture)
£ | Knowledge diffusion| the European Automation Indysis a whole once project is completed due to wened dissemination activities|
o Interdisciplinary | the consolidation or creationadfruly interdisciplinary research line
g Alternative or other scope in which project-products and/or geteerknowledge of project (i.e. other use aparhfthe objectivel
¢ | additional use of thgof the project)
0 technology
Public understandingthe public understanding of industrial communicasidlue to dissemination outcomes
of S&T
_ Public participation |the number of groups of stakeholders that takeipare decision-making process
T 0 - - — - - - — -
% % Ethical commitments :)huei pngmal commitments adopted by organisationsivied (i.e. a conflict between an organisation arptoject
@ “®[ Confiicts related to any current ICT-Society social controversies @anflict related to: security vs. privacy, humarahie and
social values electromagnetic fields, human-computer and/or humanan technology-mediated interaction)
. . the co-operation among organisations along theavethain (i.e. enhancing the communications amoegiiu-users
O Co-operation ) )
S and their suppliers/customers)
a SMEs innovation |the possibility of SME to introduce project-prodsiaito their manufacturing processes, bearin indntire SMESs’
L process specific difficulties for innovating
% Sectors not directly [the fulfilment of needs of industrial sectors ngpresented in project consortium by projeciducts (regardless th
§ involved in VAN |technological level)
i . . |the European Union less developed regions duiatmed efforts on project diffusion in terms of gats and
Regional cohesion
knowledge
Jobs creation / |the creation or destruction of jobs within the ersgrs organisations
destruction
Jobs loss the job destruction of unhealthy, dangerous andohgsical demanding jobs
New skills and  |skills and competence required to end-users’ enegloy
competence
g Employment the substitution of employees within the end-userganisations (i.e. job substitution of high-gfiai unemployed
IS substitution person finds a job related to project technologiethe expense of a low-qualified employed person)
§‘ Employment the generation of geographical job displacememicefi.e. new jobs are created at the expensebeflfst elsewhere)
g displacement
w Enterprise creation| the creation of new enterpiisexploit project outcomes
. the inclusion/exclusion of employees (i.e. projeaieucts help end-users to shape job siteleereasing the physiq
Inclusion ; : ? : ;
requirements— in order to recruit people traditignieft out of those jobs.
Safety and health atsafety and health at work (i.e. through the worlgiigs ergonomics improvement or the reductiortrets or
work physical harm risks)
Employee’s trust | how employees trust the manufagjysrocess to operate properly, as a result of \WAddlucts adoption
» The ex-post impact evaluation, to be done by the researchers.

end of the project, updates the conclusions on the

project strategic impact, providing the EC with

further evidence of the impact of the project.  2.4. The SE impacts and domains

Besides, it offers a number of practical guidelites

be considered in the industrial implementation of ~ The potential impacts of RTD projects, whether ot n

these technologies, which can strengthen the supported by the public sector, make up an

positive socio-economic impact of the project heterogeneous set (European Commission, 2005b;

outcomes, both within the industry and —when  Mofiux et al., 2003; European Commission, 2005a;

possible— in society at large. Uotila et al., 2004). These impacts can be orgdnise

So far, the evaluation team has undertaken the five different domains:
ex—ante impact evaluation. The study consisted ofa tw * Environmental issues to what extent the
step survey, similar to that of a Delphi analysiad technology contributes to process and product eco-
further desk research which main output has been a design (energy efficiency, energy and materials
report with practical recommendations to the inedlv saving, etc);



e Societal issuesimpact on end users’ quality of life
& safety, social development, universal design
(including handicapped integration concerns),
societal relationships, etc.;

* Innovation system impact on innovation system’s
structure (human capital, innovative actors
empowerment, alternative use of the technology,
etc.) and on innovation system’s culture (corporate
innovation culture, technology shock, etc.);

e Employment: impacts on employment creation and
transformation (displacement and substitution
effects, human health and safety, etc.);

» Strategic economic issuesimpact on endogenous
development, geographically balanced development
and SMEs empowerment from a regional point of
view.

3. Theex-ante assessment

The ex—ante impact assessment consisted in a two steps
survey, which followed an approach similar to apbél
methodology, and in further work based on inforomati
previously gatheréd In turn, anex-ante report with
recommendations providing guidelines to shape ptoje
research and to improve project socio-economic
performance is done.

1st round of the survey consisted in a questioenair
that aims to identify and classify social impacksifle
2).

Table 2. Sample of*iround question

Can we expect VAN outcomes to
become part of the current ICT-Society| Yes
social controversies, i.e. security vs. O

privacy, human-health impacts related fo
electromagnetic fields, human-computer No
and/or human-human technology- O
mediated interaction issues)?

Conflicts
related to
social
values

Comments

2nd round consisted in a more focused questionnaire
which shows some of the partners impressions
previously gathered and which aims to confirm the
social impacts that were checked in the first rqouatd
the same time that a deeper knowledge of themtis go
(sense, relevance, flexibility, uncertainty) (TaB)e

Both questionnaires look for a qualitative assessme
based on partners’ experiences and views. The
guestionnaires try to gather expert knowledge asgum
that answers are open and with a high subjective
content. Obviously, either optimistic or pessinzidiias
is expected as personal opinions are expressed.

Although a heterogeneous diversity of partner were

2 The impact assessment preparation was also seppoy

desk research consisting on a revision of documents
addressing topics as: the forecast of society ahamghe
context of Information Technologies evolution, thgact

of automatic systems and robotics on the labourainaadd

the future forecast of technologies for use in tegie
processes of different organisations.

asked, only one questionnaire was elaborate silice a
participants have a broad and sufficient visionthef
project.

Both questionnaires are organised as a set oflsocia
impacts that may arise from project execution; limth
guestionnaires have slight different approaches:

e The 1st round of the ex-ante impact assessment
survey is simpler than the second one. A list of
impacts is provided and each impact is checked by a
guestion to be answered as YES or NO, but opened
to further comments (i.e. difficulties faced when
responding). Closed questions were chosen,
although this style guides in a concrete sense, it
helps people to answer even if they are not socio-
economic experts.

e The second round of the ex-ante impact
assessment surveyconsists in a more focused
guestionnaire, which puts in common some of the
partners opinions and comments regarding some
impacts. This allows project experts to consider
some other partners point of views and a common
confluence in their answers.

Furthermore, in the second questionnaire partirers a
asked to go deeper in their assessment of possible
impacts answering some questions about:

* Impact probability : partners views on the relative
importance of those impacts in terms of their
probability to occur.

» Impact effect: referring to the fact that the impact
could be positive or negative. In the first case,
actions to enlarge this effect could be conveniknt.
the second case, actions to mitigate those effects
could be advisable. In that sense, recommendations
to shape VAN research in a positive way or any
good practice in this area are required, if possibl

» Project flexibility: although the objectives of the
industrial partners and their vision of market are
already fitted, the solutions are not already aose
Thus, there is flexibility in the VAN research $mat
the recommendations tlie ex-ante assessment can
be taken into consideration to improve VAN social
impacts.

Besides, in the cases in which interviewed says NO
as an answer and the majority said “yes”, further
explanations are required to get an understanditiyo
position considering that an important element migh
have been missed up to that moment.

3.1. Data analysis

The degree of heterogeneity on the answers givérein
guestionnaires is useful since it detects the cmseor
dissension among respondents with regard to future
impacts, allowing to diagnose: uncertainty fielfistds

that must be analysed with more intensity; andd§el
that have high impact probability. Therefore, it is
possible to distinguish three categories of vaesbl



Table 3. Sample of*iround question

Conflicts |Can we expect VAN outcomes {®verall| Your |Partners comments Final Impact Impact Project
related |become part of the current ICT results| answen YES, privacy and health impacts | answer | probability | effect | flexibility
to social |Society social controversies, i.e| Yes: # caused by wireless technology 0 Yes -
values [security vs. privacy, human- No: # YES, a direct impact is expected

health impacts related to and VAN will have to face the 7 No

» Consensus variablesif all the respondents give

electromagnetic fields, human-
computer and / or human -hum
technology-mediated interactior
issues?

an

mentioned controversies.

Evaluation Team comments

cam | ] best practice in this area:
Please keep in mind that conflicty

Any recommendation to shape V/
research in a positive way or any

might arise from the perception o
stakeholders on controversial issues.

If your answer isNo" and you stay in the minority, could you give asen?

strengthen their effect.

Opinions point at the

answers in the same way. They refer to very
probable impacts with low uncertainty. They do not
need further analysis. It is recommended to focus o
prevention and mitigating measures when necessary,
but it is not pertinent to prioritise the studythése
impacts.

« Limited consensus variables if answers clearly
concentrate on one of the alternatives, but present
small percentage of answers in an opposite dinectio
(less than 30%). In this case, analysis would be
required following a preventive principle. When
generating recommendations, it is advisable toevalu
the probable relevance of the minority position.

» Dissension variables which will require deep
analysis, further inquiries and strong insistence o
assessment measures and prevention. It can be
noticed that environmental and labour variables
strongly belong to these groups. This fact expgesse
the high level of uncertainty related to this kiofl
impacts and the doubts that arise about their éutur
behaviour. The underlying reasons for that
dispersion can bediverse opinions on predicted
impacts; diverse conceptions and perspective on
VAN project. It is possible that in some cases,
respondents had answered in relation to its near
experience, focusing their impacts analysis onrthei
particular contribution to the project and not on a
broad and overall view of the VAN project. The
guestionnaire has been thought to minimise the
dispersion derived from the second referred cause.
Anyway, it is advisable to insist on the common
understanding of the project and to avoid watettigh
compartments.

Variables that follow a common pattern were clasgif

in categories, which facilitates recommendations:

e Non participant variables refers to related
impacts, if any, with very low probability to occur
It is not required to pay special attention to them
They are characterised by low impact, with positive
effects and low flexibility. This is the case ofeth
environmental issues that, except for two cases, fit
this profile.

» Improvement variables refers to related impacts
which are very likely to occur and that are expécte
to have a positive effect. It would be advisable to

existence of positive impact with high probability
and medium-high levels of flexibility. It doesnt
seem that these variables require actions to pteven
negative impacts, but they offer possibilities to
improve the impacts. This is mainly the case of
economic issues andsystem of innovation, although
there are exceptions in both cases.

» Problematic variables if related impacts are highly
unpredictable. It would be advisable to follow them
up and to develop methods useful for experts aiming
to acquire a more precise control on these vaigable
They are characterised by strong opinion dissension
on the existence of the impact and on the impact
effect. Dissension on the probability and flexityili
levels. Within the questionnaire, this have
corresponded tcsocietal issues and employment
overall.

» Strategic variables related impacts are predictable
and have negative effect on which VAN researches
have flexibility to act in order to mitigate them.
These variables require to be paid primary attentio
Important presence of opinions on the negative
impact and with high probability as well as medium-
high flexibility levels. Unfortunately, none of the
impacts fell in this category, as this categorylisha
gather those impacts in which recommendation
should focus on, since any preventing action would
be useful and of much importance.

3.2. Feedback recommendations

The ex-ante recommendations on specific impacts
are based on comments of participants and insights
provided by the Evaluation Team. For a methodoklgic
point of view, these can be divided in three blocks

Overall recommendations provided by the
Evaluation Team to make easier to understand the
practical recommendations: Foresight, precaution,
global thinking-large scale; global thinking-time,
participation and information.

Practical recommendations which are concrete
remarks on specific impacts that can be used by the
consortium to shape project research in order to
improve its future impacts. These remarks came out



from the Delphi process together with the previous

research done by the Evaluation Team. These

recommendations are linked to the description of
variables:

* Non participant recommendationswhen partners
have mainly considered the impact as non-relevant,
but recommendation is given anyhow following
some good remarks given by a partner or by the
Evaluation Team.

» Improvement recommendationsthat try to foster
the positive impacts foreseen by partners.

» Problematic recommendationsthat try to take into
account the impact and monitor its progress inorde
to avoid future negative effects.

» Strategic recommendationghat canbe useful and
of much importance, as they can take advantage of
the flexibility of the project, either fostering gitive
impacts or preventing negative impacts.

The practical recommendations must be handled in a
different way depending on the project type. Insthi
case, the fact of having corporate —and not citizen
end-users makes it difficult to assess a numbspoifal
impacts that are linked to consumer concerns and
societal conflicts.

Other recommendations which are in line with the
European Science and Society Debate and are diifficu
to implement due to project restrictions (i.e. pabl
participation, public understanding, interdisciplin
research). These remarks came out from Evaluation
Team experience and concerns expressed by partners.
They can be useful for future projects and R&D
programming.

3.3 Shortcomings of the study

Although recommendations can be valuable, there are
shortcomings that have to be considered for theiré
implementation. Hence, the final decision about the
convenience to put them in practice is up to VAN
partners. So, their value added is that they careses

a powerful decision-making tool, which introduces
socio-economic considerations in RTD dynamics.

The main shortcomings are the following:

1) Recommendations are based on partners’
opinions, so results are biased due to the smatbeu
of respondents and by their particular point ofwge
which might be fallible

2) Even when the respondents are very competent in
their field of knowledge, they could not have a
sufficient overall view of socio-economic dimensioh
the project. A previous project task —a Trend
Screening study— shows that there are socio-ecanomi
aspects that have been detected by some partners bu
that have been unnoticed by some other partners.

3) Respondents have been too pressed by several
project deadlines and perhaps they have not belen ab
to dedicate enough time to work on the assessment
guestionnaires.

4) Some questions have been given diverse
interpretations by different partners. Diversity of
interpretations has specially happened regardirgg th

potential application of recommendations: The cphce
of flexibility has been understood in several diffet
ways at the same time, and often related —far fitoen
Evaluation Team proposal— to the decision making
structure already adopted by the consortium (peiragi
that flexibility relies just in the role of the geet co-
ordinator).

5) Some of the questions have been included since
they correspond to “hot issues” in the science and
society debate — i.e. public participation, public
understanding, interdisciplinary — but they turmed to
hardly fit VAN peculiarities.

4. Conclusions

A number of valuable methodological conclusions
have arisen from analysis carried out:

First, the study shows thalere is room for the
integration of socio-economic concerns in RTD
project evaluation following a constructivist approach.
Despite the constraints of a publicly-funded projec
which has to comply with a contract, present exgrere
shows that technological design has a degree of
flexibility that allow researches to introduce sdci
concerns, as the technology studies research show.

Second, thentegration of the project researchers
in the assessment procespaves the way for a
subsequent implementation of the recommendations
raised in theex-ante phase, tough it also biases the
study with the particular views of the researches —
which are focused mainly on their field of expegtis
The involvement of these researchers is not antaagy
in a large project, as they are stressed by a nuothe
deadlines related to their RTD tasks. However, the
survey exercise showed that this engagement iatdevi
and fruitful approach.

Third, a number of common impacts may be
identified as relevant to all RTD projects regardless
its nature.

Finally, a special attention has to be paid to the
flexibility of the project. If the ex-ante
recommendations are to shape research in order to
improve the project outcomes’ social impact, the
evaluation team must take into consideration thaeahc
room for change within the research design, in otde
provide researches with findings that can be
implemented. The above mentioned “‘room for the
integration of socio-economic concerns” has to do
mainly with project flexibility, and has to be meavied
along the project cycle.
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