April/2003

ISSN: 1025-9384

The = _ o
e —:_PTS

EDITED BY THE INSTITUTE FOR PROSPECTIVE TECHNOLOGICAL STUDIES {IPTS})
AND i5SUED IN COOPERATION WITH THE EUROPEAN S&T OBSERVATORY NETWORK

r TO ESTO ESTO ESTOY
Te ESTO ESTO EST
) . ESTO ESTO ESTO
MLO Y596 ESTO ESTO EST
% ZZESTO ESTO ESTO ESTO
EESTO ESTO ESTO ESTO EST
EOPSTO ESTO ESTO ESTO ESTO
B:STO ESTO ESTO ESTO ESTO EST
#1710 ESTO ESTO ESTO ESTO ESTO
0 ESTO ESTO ESTO ESTO ms
M0 ESTO ESTO ESEQ EST@ ES :
FEESTO ESTO ESTSSM O ESTO ESTO Eg
. TO ESTO ESTO B STO ESTO ESTSH
,:‘ ) ESTO ESTO ES v ) ESTO ESTO Y5
ESTO ESTO ESED 9 8 TO 1(2)51‘0‘5
‘w ESTO ESTO FRESS ESTO ESTO
ST ESTO EST®
AT GF STO ESTO
M O FSTO ESTOTPIE
10 ESTO E, TO
9 g l

+
N 1

i ir

Editorial. Highlights of a hlgh-level seminar Factors in the Development of Opposition
2 on policy organised by the EU presidency 20 to GMOs and Case-Study Evidence
Dimitris Kyriakou and George Papaconstantinou Sylvie Bonny

The Relevance of Foresight for Accession | 27 Science and Technology Roadmapping:

Countries and Possibilities for Cooperation from Industry to Public Policy
Attila Havas Olivier Da Costa, Mark Boden, Yves Punie

and Mario Zappacosta

Chronic diseases and the use of

Information Society Technologies: f Bridging the Gap between Science
The case of HIV/Aids & Technology Studies and R&D

Marcelino Cabrera Programme Management
' Larrie D. Ferreiro

CEE: XV/18

EUROPEAN COMMISSION

Joint Research Centre




APRIL 2903
EDITED BY THE INSTITUTE FOR PROSPECTIVE
TECHNOLOGICAL STUDIES (PTS)
Arid issugd in Cooperation with
the EurQDEan S&T Observatow Network

PUBLISHED BY THE EUROPEAN COMMlSSION

* Joint Research Centre: "
T ISSN: 1025-9384° :
< Catalogue Number LF-Ah-03- 073 EN €
.- DEPOT'LEGAL: SE-1937-95

 DIRECTOR
~ Per Sgrup
\EXECUTNE: EDITOR
Dirnitris Kyriakou

EDITORIAL BOARD
B Clements; 6. Fahrenkrog, J. Gavigan,

M. Gonzalez; H. Hernandez, D. Kyriakou, | Mfrbs :

"' tProduction Maragen), A. Soria

.. .PRODUCTION
. CINDOC-CSIC/BCS -

CpRINT
Graesal

- mAnSLATiQN E
cnmuoc-csic'/aes

COPYINGHT .
- The vlews expressed-in this publlcatlon do not
’ necessarllv reflect those of the European Commission
© ECSC-EEC-EAEC Brussels-Luxembourg 2002
< Reproduction is authorised, upon Edltors
- approvél ~except for commeroial PUrposés,
© provided the source s acknowledged.
The EC may hot be held responsible for
- - the use made of t;he information.

. THE IPTS REPORT. _
is puiblished inthe first week of every mrionth, ..
eXeapt for the months of January and August.
it is edited in English and is cufréntly avallable,
Sin. four languages: Enghsh French, German
- and Spams*h

SUBSCRIPTIONS
’ For a subscription to The IPTS Report, or to amend an

e)«stmg subscription, please write with fu!l detalis to; .

The IPTS Report Secretariat
~ JPTS, JRC Sevilla -
" “gdificio Expo”
€/ Inca Garcilaso, s/n -
E£-41092 Sevula Spain -
Tel: +34- 95-448 82 97
* Fax; 434-95-448 8293
E-mial: ipts sea@drc C
. Web address: Wwwijrc. 8s/iptsteport/subscribe. html

The IMPTS Report

v

MAY 0 7 7277

o %@éégm E N T S
Liprapy 7 eelon Delsdaiion
é&@@ M Street NW

2 Editorial. Highlights Of a high-level seminar on policy organlsed bv the

EU presidency

Methods and Foresight

The Relevance of Foreslght for Accession Countries and Possibilities
for Cooperation

FOI’ESIght can be a useful tool in helpmg accession countries devise appropriate strategies for
the coming years to help them confront the multiple, complex challenges of organizational
and structural change, together with their integration in the EU.

* Information and Communication Technology

12

’ Chronic dlseases and the use of Information Society Technoldgles:

The case of HIV/Aids
in the context of increasing demand for health-care widespread deployment of new techno-
logies is causing a radical transformation in-many aspects of heath-care delivery.

Ag‘riculfure & Nutrition

20

i

Factors in the Development of Opposition to GMOs and Case -Study
Evidence

Opposition to GMOs by European consumers is a topic involving numerous issues. Drawing
on an analysis of the opposition to GMOs in specific cases one can highlight several factors
involved in the emergence of the movement, together with a number of conceivable factors -

in its future evolution.

‘Methods and Foresight

27
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Sclence and Technology Roadmapping: from Industry to Public Policy .
As the concept and methodologies involved in technology roadmapping have matured, it has
come to be applied in an increasingly broad range of areas.-In the context-of rapid progress-
in science and technology, S&T Roadmapping (S&TRM) aims to facilitate and provide a more

solid basis for'decision-making.

mnovatwn and Technology Policy

33

Bridging the Gap between Science & Technology Studies and R&D
Programme Management

~R&D programme managers often do not have a way to systematically apply the lessons of
~history and Science and Technology Studies in their day-to-day activities. Since risk analysis
- has become a standard decision-making-tool, modelling STS insights in a risk framework -

can make them more accessible. -
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An avenue which deserves much more expio- - spending. Second, it is important to ‘enhanc'e the
ration, both because of its higher -acceptability, as  articulation of R&D with other dimensions of the
well as because of'the gains it can generate in ~ innovation process such as financing, regulatory,
terms of jobs, is product and service market industry, etc.-ahe|pful_cohcept here is the one of-
liberalization. The benefits from streamlining the  a European level cluster-type approach; '
launch of new, products and setvices, and faci- - - '
litating new firms’ setting up shop, are two-fold. A key dimension of the above involves a re-
On the one hand the offer to the consumer is - thinking of the role and action/interaction of natio-
expanded- and throUgh product innovation de- - nal research organizations, for instance in terms of
mand can be triggered — or even latent, demand retﬁinking ways to exploit complementarities, as
can be unearthed - and new jobs can be created.  well as a rethinking of the role of individual re-
On the other hand, the entry of new firms will searchers, and ways. to enhance their mobility,
fa"ci\lyitate the emergence of more:competitive firms trans-nati(.)nél/ly,‘ as well as between industry and
{the’ newcomers and/or incumbents  pushed to . academia, public and private sectors.
become more éofnpétitive to face the compe- | .
tition); the success of these firms will generate Last,” but certainly not ) iea'st,‘ on’ the topic
more jobs, not only within these firms but also in  of sustainable growth, or development, more gene-
*their suppliers, and their economic milieu, more ) rally, emphasis was placed on the importance of
generally.‘ - : ' recognizing latent .demand making the provision

: ; \ : of'envirdnment friendly goods and services a

The role of scierice and techriology (S/T) as a profitable business, as welI as on “‘win-win’ ap-
“key driver of growth was underlined, not enly in proaches often technology-driven, which can
terms of direct input to innovation and as a jaIIow raising efficiency in production and reduce
generator of technical progress, but also as a key. environmental damage. S/T is key here in ‘more
determinant of the' quality of human capital, at ways than one. It affords us ways to substitute
European level. The goal here can be phrased in a between different forms of depletable natural-
way 5|m||ar to the one used for the case of ,capital; as well as to enhance our ability/'to-sub-

employment above: what is needed is more and  stitte natural capital by man-made one. Moreover,
betier R&D, and the -drive towards a European ~S/T helps us preserve the set of options available to
research area is meant to enable that. First, more ~ future generations (e.g. as to the level of each
research is needed, since, in terms of R&D  natural stock) through research warning us on
~spending as a percentage of GDP (R&D/GDP), the ' whether we are reaching irreversible thresholds.
gap between the EU and other key technological ‘Fmal|y, through its engine-of-growth role S/T can
and. economic powerhouses (such as the US and  help us, and future generations, afford and cushion
Japan) is not only large but gfdwing: hence the  the short term economic cost of exercising these

importance of the target of 3% for R&D/GDP - environmental options. ‘

Contacts |
- George Papaconstantinou, Lisbon agenda coordinator for the Greek Presidency of the EU (2003)
* Dimitris Kyriakou, IPTS o
Tel.: +34 95 448 82 98, fax: +34 95 448 83 39, e-mail: dlmltrls kyrlakou@lrc es
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need to devise an appropriate development strat-

egy, together with a sound innovation policy as
one of its comerstones, and to strengthen their

innovation systems.

Foresight — as a systematic, participatory
process, collecting future intelligence and building
meditum-to-long-term visions aimed at influencing
présent—day decisions and mobilizing joint actions
~ can be a useful tool in meeting these challenges
(EC, 2002). It helps. in making choices - and
shaping our future - in an ever more complex
situation by discussing alternative options, bringing
together different communities with their comple-
mentary knowledge and experience. In doing so,
and discussing various visions with stakeholders, it

also leads to a more transparent decision-making

process. Foresight processes can' reduce certain -

types of uncertainty, too: participants would learn-

about each other’s broad strategic goals. Moreover,
it can align their endeavours once they arrive at a
shared vision. Many governments have already
 realized the importance of foresight activities, and

thus this relatively new technology policy tool is '

spreading across continents (Fleissner, 1998;
Gavigan and Cahill, 1997; OECD, 1996).

Foresight can also contribute to tackling yet
~ another challenge faced by ACs. Most accession

countries are struggling with ‘burning’ short-term -

issues (such as pressures on various public
services, e.g. health-care, education, pensions and
“the resulting severe budget deficits; imbalances in
current accounts and foreign trade; unemploy-

ment; etc.), while at the same time having to

confront a compelling need for fundamental -

organizational and institutional changes. In other
- words, short- and long-term issues 'éompete
 for various resources: capabilities: (intellectual re-
sources for problem-solving); attention of politi-
' cians and policy-makers who decide on the allo-
cation of funds; and attention of opinion-formers

who. can’ set .the agenda (and thus influence

discussions and decisions on the- allocation of
funds). These intelléctual and financial resources
are always limited, therefore choices have to be
made. A thorough, well-designed foresight process
can help identify priorities and facilitate the pro-
cess of striking a balance between short- and long-

term issues.

;Foresight, however, is not a panacea; it cannot
solve all the above problems, and indeed on its

own, cannot solve any of them.

Level and scope of foresight

Foresight has today reached a sufficient degree
of maturity for it to be possible to classify different
approaches (Barré, 2001, 2002, Johnston, 2002,
Renn, 2002). In other words, although no ‘optimal’

approach or any form of ‘best practice’ can be

identified, taxonomies can be developed to
highlight ‘good practices’: i.e. what has worked in
certain circumstances (level of development,
challenges and hence policy aims), and thus the set
of tools and approaches that are likely to be useful

‘in various environments.

Foresight programmes can be either holistic

or just concentrate on particular technologies or

business sectors. Holistic programmes, in turn,.

may have somewhat different foci, ranging from

the identification of priorities in a narrowly defined

. S&T context to addressing broad socio-economic

needs. They can also have different geographical
scopes, i.e. they can be conducted at international
(groups of countries, collaborating regions straddl-
ing national borders), national, regional, local,

sectoral or firm level.

Foresight programmes can be product or
process oriented, depending on the policy needs

they are intended to serve, e.g. informing specific
decisions with analytical reports, lists of priorities,

recommended actions vs. facilitating networking,

The IPTS Report .
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Some countries, however, might find it more ap-

propriate to launch sectoral or regional pro- -

grammes as pilot projects to ‘test’ the willingness of
potential participants, gather experience about
various techniques, etc., that ié, to use these pilot
projects as ’on-the-jot;’ training and ,brepération for
, their future national foresight pr@gramme.

In any case, the organization and the man-

égement of any foresight programme is crucial:

o The design of the programme should take into
account the level of soycio—econom‘ic develop-
ment; the size of the country in question; the
socio-psychoiogical legacy of central planning;
the overall communication, cooperation and

decision-making culture (norms, patterns, writ-

ten and tacit rules); the legal, organizational

and institutional framework, etc. ,

Objectives should be formulated clearly at the
very beginning. To juxtapose two extremes, a
foresight programme can be;

o limited to assisting the decision-making pro-

© cess relating to setting a narrowly defined

R&D agenda (as mentioned above, that was -

the case in the Czech Republic, accordingly

the ‘key technologies’ method was used); or -

geared towards the broader socio-economic
needs and problems of the country in ques-
tion, i.e. defining the role of S&T develop-

ments, vatious policies and regulation’ in

solving these broader problems, defining the -

responsibilities of the various actors: govern-

ment, scientists and researchers, businesses, .

. NGOs, families, individuals -(This was the

" approach taken in Hungary).

Given the challenges of enlargement in.general,

and the very nature of the systemic changes in the

~ case of transition countries; it seems-appropriate to

stress.the importance of ‘visions’ (futures’, or fully

fledged scenarios) for ACs both at panel (i.e. micro

" or meso) and macro levels. Visions (scenarios), -

however, have been mainly.used at micro level so

far (¢.g. in the case of the UK, Portugal, Sweden

and Spain), with the exception of Hungary and

‘South’ Africa. Yet, combining micro and macro

visions is not an elementary or self-evident task

(Havas, 2003). Obviously, there is a need ,for '

methodological innovations in this respect.

If the panel method is to be applied, the
decision on the. issues for panel discussions and
reports is also crucial in terms of the expected
output. One possibility is to set up panels to ana-
lyse various disciplines- and/or economic sectors
(e.g. the first UK foresight,programme). A different
approach would ‘be to analyse broader socio-
economic issues, like human resources, health,
enyironment, business processes, of course with

a strong emphasis on technological drivers/oppor-

_ tunities, too,:in that context (see e.g. the Swedish

and the second UK foresight programmes). Again,

taking into-account the various accession chal-

lenges, the latter approach is clearly more

“appropriate for ACs. .

The process of accession also calls for explicit

policy recommendations (as opposed to, those of

the German and Japanese foresight exercises, for -

example). ‘Again,\:the decisions on the objective,
methods and scope (if it has a technological or a

" broader socio-economic focus) of the programme

" would influence the issues for policy proposals

(e.g. narrowly defined S&T policy vs. human re-

- sources, various fields of regulation, competition,

innovation, FDI and regional development poli-

cies, institution and network building).

Besides panél 'discussions/reports, a Delphi-

~survey could also be useful in ACs. Its benefits are
 threefold:. () it collects information (experts’

opinions), it (ii) disseminates this information, and
by doing so, contributes to consensus building or
identifying dissenting views, and (iii) it usually

involves a wider range of participants in the pro-

~cess (as oppbsed to the case when only panels

The IPTS Report

Given the specific
accession challenges, it
seems to be more
appropriate to start
with a holistic foresight
prograrrr‘Lme at national /
‘ level, although some
countries might prefer:
to launch sectoral or
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build up expertise

The challenges

“of enlargement
and the nature of /
the systemic changes
being undergohe by
transition countries
make it important to
develop ‘visions’ or
scenarios at the

macro level
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refations, i.e. building trust through actual co-
operation during the national/regional foresight

programmes.

This type of regional cooperation can also help
by exploiting economies of scale (compensating

for insufficient intellectual resources in highly,

specialized fields, be they technical, socio-
economic or policy expertise). Some possible ways
of kicking off this cooperation include:

+ ‘producing (commissioning) joint background-

studies on major technological and socio-
economic drivers (relevant for the cooperating
accession countries). More in-depth, context-
specific analyses, of course, should be con-
ducted and policy conclusions should be drawn
as part of the national foresight programmes.

devising scenarios on European/global develop- -

ments (if scenarios are to be used in the various

national programmes);

building partially aligned scenarios (the struc-/

ture of scenarios might be partially coordinated,
in other words some ‘variables’ might be. the
same, while their -actual ‘value’ would differ

~ from country to country).

~ Once cooperation starts, other issues to be
discussed jointly and further possibilitiies for build-
ing capabilities and sharing resources, exploiting
economies of scale are likely to be identified by the
participants themselves. In other words, any rigid

* “blueprint’ for this cooperation might be counter- -

productive: insisting on a detailed plan (methods
and milestones) might do more harm than good.

international cooperation, however, also poses
a significant challenge: the broader the program-
me’s geographic scope, the more difficult and
costly it is to maintain its participatory character.
Moreover, when participants are drawn from

different countries = which vary in terms of level of

development,. norms, ways of thinking, values,

behavioural routines — it is not only a question of

the cost and time involved in travelling and in
organizing meaningful workshops. In such cases

potential communication problems should be

taken into account carefully when preparing these -

meetings: possible gaps should be identified in

" advance, and efforts have to be made to‘bridge

them as well as to remove other obstacles to fruitful
discussions. Of course, not all the problems can

be envisaged, i.e. some ‘slack’ (e.g. extra time .
for clarification, reconciliation, other means to

. exchange ideas) should be allowed for.

Another important direction to advance method-
ology — mainly via experimentation, i.e. including
‘action research’? - is to develop and test various

methods e.g. for virtual meetings; electronic

discussions; arranging and exploiting feedback

from ‘a series structured, ‘aligned’ meetings held
separately across various countries on the same set

of problems (allowing, for somewhat different

-approaches, and yet following the same broad
lines of discussion); on-line -questionnaires with

_(almost) real-time (‘instant’) feedback; etc.

Conclusions

To conclude, foresight can be a useful tool
to help ACs devise adequate strategies for the
coming years when they continue to be faced with
the multiple, complex challénges of building a
significantly enlarged, new EU, while fundamental

changes occur in the global structures, too. How-

“ever, the success of any foresight programme de-

pends on the match between its context (level of

development, and -hence the policy challenges

faced by a given country), scope, goals, methods
and participation. In short, it has to be carefully
designed. Furthermore, it is crucial to demonstrate

the relevance of foresight for decision-making: its

timing and relevance to major issues faced by

societies, as well as the level of its ‘products’ - re-
ports and policy recommendations — are critical.
Only substantive, yet carefully formulated propo-

" The IPTS Report
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of HIV positive people is currently about 560,000, .

and transmission rates. are decreasing, while
infection rates remain higher in eastern European

countries (approximately 1 million people).

Despite the fact that HIV has spread across
the whole of society, and is not limited to particular
groups, it has been surrounded by social pre-

judices and of the social exclusion of HIV positive
individuals. The social, ‘emotional and political

aspects of the epidemic have been accompanied
by rapid progress in research results and clinical
" treatment. In just two decades, a variety of ther-
apies and clinical protocols have been made avail-

able to HIV carriers. Many of these treatments have
' serious side effects which can have a negative
impact on the patient’s quality of life2. Paradoxic-
ally, HIV positive individuals in developed coun-
tries now face an unexpected challenge:/getting

over the idea‘of inevitable death as the syndrome -

has turned out to be not necessarily lethal. They
are often confronted with the hard task of making
“a new life, when part of their youth has already
elapsed on stand-by. \

It is not surprising that, in such stressful circum-
stances, many people living with HIV have been
compelled to develop a variety of strategies, mostly
based on social support. For most HIV sufferers,

this support can be achieved, in one way or ano-"

ther, within the social milieu of friends, family and
organization-based communities, typically NGOs
(non-governmental - organizations). The Internet,
however, has offered them a fange of opportunities
complementing these resources. In-many cases, it
has been the only contact point with information -
take the case, for example, of the newly diagnosed
who are afraidto approach a social organization or
cannot count on their families’ support; or those
living in regions where such social support organ-
izations are not available. The. ages of affected

people and the development of the Information

Society, together with the spread of the virus, are’

additional reasons to take HIV/AIDS as a very

particular case amongst chronic diseases.

Europeah context and
e-Health initiatives

The health-care sector is undergoing a pro-

\fou‘nd change in Europe as ISTs play an ever greater

role in the delivery of health-care services. ISTs
offer the potential to cut costs, deliver healthcare
services remotely and avoid unnecessary dupli-

cation of medical tests. In addition, the. Internet

_is increasingly béing used by citizens to obtain

medical information, At the same time, patients
expectations regarding the quality of the services

- they receive are increasing in-a context where

health-care systems in the EU member states are

under pressure from a number of angles due to

demographic changes, technological advances
creating new expectations among patients, and

constraints on.budgetary resources.

COnslderatlons for e-Heaith:
expectations and barriers

e-Health consists of applying ISTs to healthcare
delivery. Its aim is therefore to enhance the health
and wellbeing/of the population, and the quality of
healthcare services and outcomes as well as the

efficiency in health-care services and management.

“There are many motivations for moving towards

e-Health. Among them, the growing mass of retired

people demanding more and more health-care
services. Europe;any health-care systems are indeed
facing changes resulting from the ageing of the
population. togéther witha high'prevalence of con-
current chronic diseases. Recent projections indi-

cate that these two factors are likely to increase up

unti] the year 2020. Increased effectiveness is ex- .

pected from the electronic support to a complex
activity that involves many stakeholders, skills and
resources, while there is a growing expectation for
health systems to be more patient-focused to match

The IPTS Report
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Barriers ‘encountered wh™ .ying to diffuse
" e-Health-related  1STs into

lives include incomplete ur even unavailable)

ents and citizens’

 infrastructure for efficient connectivity; the lack of
strong evidence that ISTs enhance DM or HM, i.e.
the need for clinical trials demonstrating the
- usefulness of 1STs in given cases like chronic dis-
eases; the complex issue is that ISTs enable new

services challenging the- health-care systems in

terms of ways of delivering care, organization, thus

facing inertia from clinical bodies and problems
over reimbursement; the motivation of patients -or
their compliance in the case of DM- and the
security concerns that data protection arises, such

as unauthorized access, disclosure; and manipu-

lation of medical records.

- chronic diseases. The case of HIV/AIDS

Chronic diseases _estimated to affect 20%
of the total population, comprising about the 5%

of all sickness cases, and caus‘ing about 60% of

medical.costs- are of major interest to the citizens,
as well as. to the ‘clinical community. Groups of
chronic diseases are particularly suited to adopt
new e-Health practices within the new healthcare

paradigm that will emerge out of the profound

\tlfansforma'tioh of health-care.

HIV/AIDS is ndwadays considered as a chronic
disease in the developed world#. Along the recent
years the Highly Active Anti-Retroviral Therapies

(HAART) have been the main therapeutic remedy -

to combat HIV/AIDS. Those therapies have evolved
rapidly due to the outstanding pace of research
results; so rapidly in fact that patients have had to
face changing protocols as well as cope with side-

effects, often- undermining their quality of life. The

patients themselves have partially or totally dealt

_with methods for alleviation of the side-effects on -

their own. Those effects have not always been
viewed as being the top priority by immunologists,

conCern‘edr',WitJ"n the main objective. of keeping a-

tight rein on patients’ immunological status and
viral load within the complexity of a set of serious
opportunistic- diseases associated with the syn-
drome. Patients have turned to the Internet looking
for information needed to cope with those effects in
the hope of finding empirical knowledge shared by

patients world-wide. This phenomenon, together -

with the informaiion sought both on treatments and
on emotional support have led many HIV carriers,

ohs and communications for
sificant. Disease management:
Qﬂfi £a‘::v“‘ ‘
ing eyidence-based practice

Source: the Disease Management Association of America (htlp://www.dmaa.org/deﬁnition.htlﬁl)
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As well as the barriers
created by inadequate
infrastructure, the lack
' of strong evidence-of
the value of e-Health
initiatives is also »

sldwing progress

Chronic-diseases are’
“estimated to affect 20%
of the total population,
éomprise about the 5%
of all sickness cases,
and be responstble

. for about 60% of
medical costs
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“source of infection’) and highlighting its

educational potential as well as the debate on
the convenience of the Internet-based cam-
paigns in poor countries.

In some cases HIV positi\/e individuals are
deprived of mobility. This is pérticularly $0 in
the case of the prison population. Moreover the
medical professionals wdrking in prisons are
not necessarily immun‘ologists,\and the follow-

up of HIV carriers compromised by penitentiéry

constraints. Electronic communications bet-

ween prison doctors and their peers outside

" the prison, and also communications enabling
HIV positive inmates to access and follow their
own clinical records as well as enabling them:
to access virtual communities could enhance

. awareness and quality of life. Indeed, projects
of this kind are already underway.

- HIV/AIDS groups in developed countries,
together with those bringing together sufferers
of other chronic diseases, could help ensure the
smooth adoption of e-Health practices, as the
" patients would not require in ‘principle specially
adapted interfaces to utilize them. Furthermore,
the  degree of digital literacy or accessibility

problems, often pointed to as barriers in other -

social groups, does not represent a particular
problém for HIV-pesitive individuals, unless
they suffer from additional forms of social dis-

 advantage or health deficiency. Well identified
clinical applications like tele-consultations,
' pre-hospital care and telecare, as well as the
~management of personal records by patients
and administrative-oriented processes such as
e-presc‘ribilng, are a few examples of well suited
e-Health features which HIV sufferers could
use in advance of their roll-out to the general
population. -

In addition to all the above considerations, 1STs

and, in particular the Internet, are a major focus of

interest for specialists concerned with the spread of
the pandemic in the third world where, due to the

lack of treatment availability, AIDS remains a lethal
disease and affects, in some countries, large per-
centages of the population (even well known pre-
ventive measures on vertical ‘mother-child trans-
mission are not possible in many African countries
as there is no basic treatment available during
pregnancies). Debates on pharmaceutical patents,
first world aid to foster preventibn campaigns and

direct medical aid are now the main focus of

interest. These campaigns of prevention are putting
emphasis on the Internet.as a way to make up-to- /

date information available and to promote awa-
reness and prevention, although obviously, given
that accessibility is minimal in third world coun-
tries, these campaigns have to be targeted on spe-
cific groups.

Addressing barriers

The main question that can be addressed
to-HIV/AIDS groups:usinge-HeaIth-related IST
teéhnologies relates to evidence: does it make
a difference when compared with the current

_ management of their disease?

Quality of life is actually.the framework where

a few indicators can be observed, such as:

" their -improved ability to cope with Highly

Active Anti-Retroviral Therapies (HAART) side-
effects

the facilitation of healthier lifestyles that

customized medical information would provide
them ,
the effect of their empowerment in better social

integration -such as their reintegration into the

labour market while feeling confident about

their heafth management-. ;
" the degree of accuracy and reliability of their
personal health record

the reduction-in paperwork

Their -perception and unc\ierstakndi,ng of data

privacy threats are also most valuable. Confiden-
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HIV/AIDS groups in
developed countries,
together with those .
bringing togeiher :
sufferers of other
chrowic diseases, could
help ensure the smooth
adoption of e-Health

practices

Confidentiality is a
magor issue to be
addressed since
disclosure, and
manipulation of data.
“could strongly dissuade
HIV positive
individuals from
cooperating with IST-
based systems
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o smgle illness.
5. ‘See definition at: http: //europa.eu. mt/mformatlon soc|ety/eeurope/ehealth/quahty/draﬂ _guld

Keywords :
e-Health, Information Society Technologies (IST), HIV/AIDS, Disease Management (DM)

Notes :

1. See “AIDS epidemic update December 2002" at:
http://www.unaids. org/worldaldsday/2002/press/Ep|update html
2. The Body, section Quality of Live, www. thebody com/quallty html shows a well structured col
of criteria on quality of live for HIV positive.

3. See the eHealth site of the.Information Society DG European Comm|5510n

* http://europa.eu.int/information_society/eeurope/ehealth/index_en.htm
4. For the sake of accuracy, this article not being on the medical issues as such, it should be

" that HIV is at the source of AIDS, but -as human system the target of the infection, carriers developing AIDS R

“are in the end Ilkely to get the so-called opportunlstrc diseases, this makes AIDS a syndrome rather

definitions/index_en.htm#privacy
6. hitp://www.aids2002.com ;
7. This is-argued in relatlon to so- called ”cybersex” activities enabled by the Internet.
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organisms (GMOs) pose numerous risks, which
were seen to affect an extremely broad- range of

areas -food, health, the environment, the economy, .
© society, biodiversity, geopolitics, etc. The benefits

expected in return appear to be only slight or even
non-existent, especially from the types of trans-

genic plants that have been developed so far. This
perception created the impression in the public’s
mind that, while genetic engineering might boost
profits for the handful of firms directly involved, it

~is of practically no benefit to the rest of society,
which nevertheless has to face what are perceived

Figure 1. Opinion of GMOs by EU country*

Answer to the question: “Do you think it is true or false that food based on GMOs is dangerous?”

(% of answers).

% % true

Vo/o false o/o DK o

4 ' L —

. Netherléﬁds
/ Finland |
UK
SWéden ]
'Denmark
‘Belgium
, ‘Gérmahyry(E)'
| ‘Ge"rmanry,
Germany (W) .
 TOTALEU 15
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: ‘Ireland\'
italy
spain B
: Austria ;
Luxembourg
) \‘F)‘apce

" Greece o

DK= don’t know).

sz 30
: 23
- 31
28
25
27
31
30
30
27
32
28
26
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21

23

- (Germany (E)= New Lander, Germany (W)= Former Linder;

* Countries are ranked by increasing level of perception of GMOs as being dangerous.
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Although there is
considerable variation
between European
countries, in many
couyn\tm'es the majority
of the population
pea‘ceives GM foods

- to be dangerous

Source: Eurobarometer 55.2, organized and supervised by EC. Poll carried out from mid-May to ‘
mid-june 2001; 16,029 people questioned, an average at some 1000 people per Member State
(Eurobarometer, 2001). : . ) ,
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In' France, the public authorities appeared

hesitant and often changed tack on the subject, A

thereby reinforcing public suspicion of GMOs.
As for public research bodies in France, they have
remained relatively ‘silent on the subject, even
though the media has frequently quoted some
scientists —or people regarded as scientists— with
divergent points of view. Scientists are. thus
perceived as being divided on the issue, and the
contradicting opinions given about GMOs worry
many consumers. Finally, genetic engineering has
had few allies or backers considered as credible by
the public; whereas on the other éide} it has. had
influential opponents supporting and strengthening
the anti-GMO movement. In addition, the contra-
dictory information received on GMOs from ex-
perts compared with the clear message of environ-
mental groups reinforces many people’s worries on

the subject.

various decisive factors in the
establishment of opposition

Within the context alréady described, other fac-

tors have also played an important role in creating:

" a negative perception of GMOs. Firstly, opposition
- to GMOs appears to be inherently attractyive.‘Op-
ponents put forv’vardyarguments callirig upon valies
that a priori generate suppbrt, such as the need
for caution and wisdom in the use of technology,

care and concern for the environment, for public

"~ health, for the future of the planet, without forgett-

ing citizen participation and involvement in tech-
nological choices. Here, the GMO theme has pro-

~ved to be an excellent platform for certain asso-

ciations-because-it has credited them with a res-

ponsible attitude, thus conferring legitimacy upon-

them. By contrast, companies involved in genetic
engineering were often seen as greedy and rapa-

cious. They are also felt to be irresponsible becau-

se of the rather poor management of transgenic\

gene flow issues and uncertainties surrounding lia-

bility issues for environmental risks. A second issue

-is that research carried out in recent decades on the

factors involved in risk perception has shown that

chosen, known risks (such” as smoking and car

driving) -are considered to be more acceptable -

than imposed or poorly known risks (radioactivity,

pesticides) (Slovic, 2000). Perception also depends

on the level of confidence in the firms or institu-

tions generating the risk through their activity
or managing it (Siegrist, 2000).

Various concerns with regard to the trends in
techno-economic and socio-economic - develop-
ment nowadays may be added to these determi-
nants of rejection.‘rGMOs sometimes -come to be

* considered as a symbol of changes that many peo-

ple perceive as negative: agricultural productiv-
ism3, growing concentration in the agrofoods

industry, increasing economic globalization, etc.

These linkage\s, are bolstered by the fact that op-

posing organizations ‘and activist groups use
GMOs as a springboard for expressing their
opinions on much broader related points. Thus
GMOs are accused of having negative characteris-
tics which, -in-fact, are hot specific to them: the

increased commodification of goods, the con-

centration of firms, difficulties of procurement by

poor popUIations, etc. These aspects are mention-
 ed frequently and forcefully for GMOs and less so

for other products to which they are also applica-

ble. GMOs are also accused of having unfavour-

‘able effects that they actually do not cause but

merely express. For example, patenting the func-
tions of certain genes is a product of financial and
economic developﬁients, and not a requirement of
genetic enginéerjng itself. GMOs thus seem to be
cast in the role of scapegoat. L

Prospects: can a change of opinion
be envisaged?

Given this polarization, will GMOs ever be

 considered in a less black and white and more

" neutral way? It should be bome in mind that .

The IPTS Report,

1 0

B
%
%%

%. ¢

“
[
?

Genetic engineering
has had few backers
deemed credible by the
k ‘public. Moreover,
‘the-contrast belween -
the contmdictc)ry
" information recetved on
GMOs from arperts/ and -
k the clear message of
environmental groups‘ \
" further veinforced. -

public concerns

Opposition to GMOs has
also drawn upon values
that a priori generate
support, such as the
. need for caution in the
use of technology, care
and concern for the
environment and public

health, etc.

® IPTS, No.73 - JRC- Seville, April 2003 ..




substantial agricultural production -~ rather than

where it would be most necessary. However, what

will the situation be tomorrow, or in a.few years

" time and, above all, in one, two or three decades

from now, with population growth and the risk of a-

reduction in certain currently cultivated areas as a
result of climate change, pollution, extending

urban infrastructure, etc? It seems difficult to main-

* tain and assert that it will be sufficient simply to

share out better the production obtained with the
current state of technology. An increase in agricul-
tural production with no environmental damage
will then surely be necessary. Genetic engineering
can be a means to this goal, especially if it could
also be applied in subsistence farming areas where
it could have greatest benefit. However, this as-
sumes a favourable institutional and socio-
~ economic context providing these populations with
access to this technology, and enabling them to

benefit from a production surplus with no decrease
in income. Furthermore, genetic engineering is not

the only means which should be examined, even if -
it-remains a useful tool to consider (UNDP, 2001).

~ Other developments can also be enviséged.
While genetic engineering attracts much hostility,

other developments may perhaps take shape in the

biotechnologies themselves.  For example, scien-
tific and technical progresé in life sciences, biotech
and genomics may make the transfer of genes from
different species or kingdoms less useful or less

necessary for plant improvement.

Thus, although opposition to LGMOs, is strong

and entrenched in the general public in both-

France and a number of other EU countries, there
may nevertheless be factors which could change
this perception in the future. @

The IPTS Report
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Sc1ence and Technology Roadmappmg
- from Industry to Public Pohcy

Olivier Da Costa, Mark Boden, ers Punie and Mario Zappacosta, IPTS

Issye: "Technology Roadmapplng (TRM) whlch broadly refers' to stud|es encompassmg‘
visions of future possible. technologlcal developments products or contexts isa tech- .
nique which has:been developing since the mid- 19805 As the. concept and methodologles "

~have matured it has come to.be applled in.an Increasingly broad range of areas from
individual. companies (Corporate TRM), to entire industry sectors (Industry TRM) trans-.

' discipllnary hi-tech common goals (goal orlented TRM) or the prOVi5|on of |ntelligence for :

- S&T. policy makmg (S&TRM for Policy |nte|||gence) ‘

| ;RelevanCe 5c1ence and Technology (S&T) are advancing at an Increasmgiy rapld pate andy i
the ways. n Wthh S&T. interacts with the economy, soclety and the envlronment is be-
comlng lncreasungly compleXx. In this, COﬂtEXt S&T Roadmapping (S&TRM) can facilitate and\
;~prowde a more solid. basis for declsron -making. It is used to display and synthesize net-- |
-works of past present and future steps Of S&T deve|opments and to h|ghl|ght tempora| or. |
2 causal r elations and the causes Of problems or potential SOIUtIOnS to them. :

Introduction R and of the nature, rate and direction of potential
o S&T developments. TRM is therefore a foresight

‘he term Technology Roadmapplng _ tool. The term “Technology

' Roadmapping” (TRM)
i used, to deszgnato

" (TRM) is used to designate studies encom- Secondly, the representation is put to practical
passing visions of pessible future techno- use in negotiating the way forward and in in-
logical -developments, products or con- forming decisions -about possible future op-

studies encompassing

_ texts. Various definitions have been put forward.- tions. As such, a roadmap is also a planning visions of possible

One common feature is that the output usually tool: “a traveller’s tool that provides essential- future technological

includes graphlcal representations in which ~ understanding, proximity, direction, and some developments, products

“nodes” (past, present or future steps in S&T de- degree of certamty in - travel - planning.” or contexts. The

velopment) are. connected by “links” (causal o (Kostoff 2002). - output usually

temporal relations). Two key interrelated functions comprises graphical

can be seen to emerge. ' Numerous studies have been devoted to representations of

o Firstly, TRM produces representations of the the‘theor/y of TRM and S&TRM (Boden 1992) : . nodes and links
state of the art of S&T at a certain point in time  (Kostoff 2002) (Garcia, Bray 2002). This article puts ' :

The views_expressed. here are the authors’ and do not necessarily reflect those of the European
Commission. ' /
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Table 1. Fbu'r Categorie/s of Technolbgy Roadmapping

Corporate TRM

Industry TRM

Goal-ﬂrieknte’d TRM Policy S&TRM

Diffusion mid-1980s

One prbduct or a family

Scope k
S of products

Asingle compény

o ‘Tedm&’ogv-driven
=~ andfor market-pul
Deseriptive and normative

" Shorttem, typiclly

" TimeHorizon . | /
- ’  Byears

early 1990s

A technological sector
{mono-disciplinary)

... Consortiun of companies, - - Public agencies often -
national industry upto, - acting as facilitatororas . -
awhole international - developer in a consortium

public agencies;. - . of companies

- Technlogy-driven > - .
Forecasting afid hormative: " Prospective: “what might . {als riv
- “what will happen?” and - happen?” (complexity'of ~ Proactive; today's policies .
“wihat are e going to'do?” . “What we should do?" * the-issues involved)

mid-1990s - Late 1990s -
Key enabling technologies - Wide S&T areas or whole
for a single gaal (pluri-  * S&T landscape seen from
- disciplinary, business). - - an “issue-driven” approach
Early appearance.in the -~ and extended upstream -
' innovation process. . to fundamerital scientific
L - research,

Thinkitanks and
public agreies

. - Problein-driven ven
divent |

<<~ contribute fo shape:..:
~“the future, “the future

. depends on us”, multiple -

~, " possible futwres; *

Medium term,NpicélIy \Uéually longer term,. . \Wpic\ailyls‘td ZSyearé,
. 51010 years

up to 20 years, tay beas: . corinecting long-term
short as 5 years depending. _socio-economic issues (e.g.
on the industry, on -~ demographics, geopolitics,
the planning/vision, sacietal congerns and -
forecasting/foresight  demands...J to shorter-term
trade-offs foreseeable technological
“developments

Besides the - technological ~dimensions,
some industry TRM. may embrace organizational
and human resource issues. Also, for some

" companies, interest in industry TRM could lie

outside their core concern, i.e. in monitoring’

adjacent (competing, synergistic or alternative)
technologies in a way they would not be able

to with their internal resources.

The classic example of Industry TRM is the
US-based ‘National Technology Roadmap for
Semiconductors’ (NTRS), first developed in 1992.

/It has since evolved into a world-wide collective
reference document - for the semiconductor in-
“dustry, ‘The Intemnational Technology Roadmap for
Semiconductors’ (ITRS, 2000), first published in.
1999. lts- objective is to identify the technological

The IPTS Report
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place after a substantial delay or through second or
third order effects. In this information age, data and
_reports on highly specific issues are plentiful but
' there is insufficient time to read, understand and
assimilate the various dimensions of S&T issues
and their direct and indirect impacts. The business
* community and pdlicy-makers cannot afford to
wait until all the risks, opportunitiés and effects

have been clarified before they come to a decision. ‘

Since the mid-1990s, various trans-disciplinary

think-tanks or public agencies have sought to

adapt TRM methodologies to the process of policy- -

’ making in areas where S&T plays a prominent role
' (Cahill & Scapolo, 1999). The potential of S&TRM
‘is significant in this context. lts objective is to
prdvide the strategic intelligence needed by policy-
makers to optimize public R&D investments and

ensure their relevance to society. It can even be an

" important input in the selection of research

priorities by highlighting the emerging S&T themes

likely to impact on policy in the coming years.

The methodological approach consists of

relating major political or socio-economic issues,

¢ ‘Technology Roadmap. for Ambient
n Society Technology Advisory Group
-of Ambient Intelligence (Aml) as a
greater user-friendliness, more efficient
teractions. The underlying idea is that
all kinds ‘of objects and by an
resenice of different individuals in
s a technology roadmap showing
f the political, social and eco-

& IPTS in collaboration with the
ogether with studies of the practice
Iat roadmaps: “Ambient intelligence in
‘the context of an ageing society”. The
universal access to the new technologies
vd the “likely technological pathways to.
Eyropean soclety”, Compatible methodo-
récognizing that defining the relevant
challenge. Following the completion of
wtinued development and application

seen as potential outputs of R&D developments,
back to the present S&T policies through various

technological paths. The main characteristics of

quality roadmaps are their clarity, relevance, focus

on the information displayed in the graphics, and a

clear synthesis and presentation of the core issues.
Ideally, decision-makers can concentrate on what
is relevant for the strategic decisions to be taken

rather than be distracted by excessive detail.

S&TRM for policy intelligence can, in theory, be
constructed through and across broad S&T fields,
extended upstream to fundamental research and
observed through an “issue-driven” perspective.
The challenge is then to-ensure coherence and a
homogendus depth of analysis across such broad
areas. The objective is to assist policy-makers in
comparing the appropriateness, efficacy and effi-

ciency of public investments in different fields.

One of the drawbacks of S&TRM is that it is
not well-suited to evaluating fundamental research
for which there are as yet no practical applications.

Also, to benefit from its full potential, it is necessary

not to sterilize the thinking, by considering only

The IPTS Report
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Bndgmg the Gap between Sc1ence
& Technology Studies and R&D
Programme Management

i e RSO e e e e

Larrle D. Ferreiro, US Navy Office of Naval Research

. Issue: R&D programme managers often do not have a way to svstematlcally applv the -
“lessons-learned’ from science and technology studles (STS)in their day- to«day activities.
-since risk analysis has become a standard decl5|on maklng tool to. evaluate ‘cost and’
" schedule uncertainty, STS - insights can be modelled wrthin that l‘-ramework to help
programme managers mitigate “strategic surprlse" in non- tradltlonal areas such as
- .social acceptance of science and technology ‘

8 Relevance The lnslghts developed through Scrence and Technology studles (STS) can be
used as. a decision- maklng tool for programme managers involved in the evaluation of
_new developments-and in allocatlng R&D: lnvestment The development of a subjectlve ‘
- *risk- rating” assessment. can be a means of evaluating cultural and social factors of -
/ scientific and technologlcal svstems asa part of the overall set of decision aids avallable

interface between historical InSIghtS from STSand the prlorlties/dlscourse of R&D
programme managers can enrlch the basis of. R&D poncymakmg

to programme managers to estimate uncertalnty in programmecosts and schedule This o

introduction: speaking the language
of R&D managers

broad body of knowledge devoted to the study of
the history and sociology of their profession. R&D
’ programme managers, even when versed in STS, do
* hen C.P. Snow wrote about the break-  not have a way to systematically apply “lessons-
down in communications between the learned’ in their day-to-day activities, specifically to
“two cultures”, he was referring to.  estimate programme Costs and schedules.

science and the humanities. Today, that

One of the principal reasons for this divide is

breakdown is arguably between the Research and
Development (R&D) culture on one hand, and the  that the language of STS has become unrecogniz-
Science and Technology Studies (STS) culture on  able to the scientists and technologists who could
- the other. The people who work in and manage " most benefit from the insights gained from these

R&D on a day-to-day basis usually know little of the - studies. In order to make STS knowledge relevant

The views expressed here are the author’s and do not necessarily reflect those of the European
Commission. ‘
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There is today
something of «
breakdown in
(fomrmmications’
between Research and
Development (R&D) and
Science arzd Technology
Stidies (STS), leaving
R&D programme
managers wnable (o
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Figure 1. Priority~ list of attributes Jor aircraft‘ carrier

Priority

gm0
f 08B
3 tmel Commuicaons. 0%
Weather/Night Capability -~ -
.+ 5 Diata Management.
& Mission Planning
7 Lauch and Recovery
© 8Sensing
9 Degraded Operations
10 Aircraft Turnaround -
11 Wns & CM Employment
* 12t/ Restore Damage, -
13 System Commonality, -
14 Maintainabiliy 0
bt

~ weighting the contribution of each technology area
to each attribute by the relative importance of the
attribute. This results in a ranked list of techho!ogy
areas (Figure 2). As can be seen, the electric ship
technology area had a relatively high impact on
mission capability. In this context, “electric ship”
refers to an integrated power system used to supply

propulsion, auxiliary systems and mission systems.

The 'second phase of the process is to conduct

a bottom-up analysis of the investment needed for -

28 Seakeeping

75 Shatlow/Littoral Ops .-
. 2BUNREP -
77 Hardening & Protection
28 Agilty
29 Range
‘ 30.Speed -
31 Material Distribution -
%2 Training Implementation -

‘each technology area. For the electric ship, this

consists of assessing the various electric ship

technologies (permanent magnet motors, high-.

temperature superconductors, etc.) that can be

“used achieve the overall goal of having an inte-

grated pbwér system. A product model is used to
evaluate the technologies from a total-systems
standpoint (Figure 3). In general, this evaluation is
done against a knowh baseline, e.g. a ship-with
conventional propulsion and electric distribution.

For each technology or set of technologies, a new

- "Figure;Z.l Ranked list of technology dreas

2 Ifomaton
. 3ectricship
>4 Common Computations
5 Multi-Function Sensors
~ 6 Design Mod & Sim
.7 Own Ship Awareness
- 8 A/C Servicing
* - §Weapons Throughput,
. " 10Fight Deck .
Integrated tgpside |

N

17 Bevator improveiments

18 Ship Self-Deferice Air
19 Nuclear Power Gen
20 Armor Concepts
21 Ship Slf-Def - UW

_ 22 Propulsion Power Gen

23 Launch
.. 24 Production:
5 iy
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* The first phase of the
two-phase process in
e?‘)aluati‘ng R&D
requirements is to
conduct a lop—down

‘ analysis of

requirements

The next step is to
develop a series of
lower-level attributes
that can be corvelated
against the requirved

capabilities and then,

finally, to establish the: o

relative impact of
various technology
areas on the list of

attributes

The second phase of the
process is to conduct a
‘bottom—up analysis of
the investment needed

- for each technology avea
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This risk-management model of defining likeli-
hood, consequence and “de-risking” cohtingen-
cies, is well-understood by R&D managers, and
should be the model used to incorporate STS as
a means of informing the technology decision-

making process.

Cuitural and social factors
of technolollcal systems

How can STS |n5|ghts be formulated in terms
of risk? The approach would be defined by STS

researchers on a case-by-case basis, but in order to

provide a notion of how a risk-rating system for STS

factors could be applied within the R&D eva-

|uation process, | will use three approaches derived
_ from STS research — normal accidents, technolo-
gical momentum and symbolic meanings —to de-

velop the outlines of a possible risk-rating scheme.

o Normal accidents (Perrow, 1999): This theory
argues that an engineering approach to ensuring
safety ~ that is, by adding safety systems and
increasing redundancy — fails because systems
complexity ‘makes failures inevitable. Rather
than protecting the system, safety. precautions

may lead to new types of accidents. The theory
examines two factors in determining risk:
+ Coupling ‘
e Tight (direct and immediate interaction
between components)
+ Loose (buffering of interactions between
] components)
* Interactions
. Liyn‘ear (orderly, step by étep, easy isol-
ation of components)
+ Complex (many connections and inter-

relationships)

Risk increases as the system becomes more
tightly coupled and the interactions become more

complex.

+ Technological momentum (Hughes, 1994):
This theory argues that the amount of capital in-
vested in a system has a direct effect on the
continued reliance on the system. At the be-
ginning of system development, when invest-
ment is generally small, social factors play a
larger tole-in technology development and it
is relatively adaptable to change. As the tech-

nology evolves -and supporting infrastructure

Fzgure 4. Total system product model with STS risk
- assessmenl

MACHINERY &
’ CHARACTERIZATIONS

STRUCTURAL

rANALYSES . . ANALYSES

* 1 MATERIAL ANALYSES
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NAVAL'

. ARCHITECTURE T
; SEAKEEPING

AN

SHIP SYSTHESIS -

PSIDE DESIGN &
INTEGRATION

[ OGISTICS ANALYSES

1. MANNING ANALYSES

POWER SYSTEMS SURVIVABILITY
ANALYSES, :

VULNERABILITY

FEASIBLE N A
CONCEPTUAL TOTAL COST & COSTVS

SHIP DESIGNS ALYSES FFECI’I NES:

- TESTING/RISK
REDUCTION $§
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This resulls in a risk
management plan and
assessment of the cost
requived to “de-risk”
the technology. This
approach is well-
understood by R&D
managers, and should
be the model used Lo
incorporate STS as a”
means of informing the
techriology decision-

making process

The normal accidents

) theory argues that an
éng'ineering ‘approach to
ensuring safety - that
is, by adding safety
systems and increasing
redundancy — fails
because systems
complexity makes

failwres inevitable

The technological
momentum theory
argues that the amount
of capital invested in a
system has a direct
effect on the continued

reliance on the system
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Neverth‘eléss, the first step in incorporating a risk-
based STS assessment into the R&D management
~ process would be to organize workshops ‘or con-
ferences at the university level that bring R&D
managers and STS researchers together, in order to
help the former understand how STS research can
help them avoid strategic surprise, and to help the
" latter frame their investigations for use by R&D

decision-makers. In order to enact the concept on

ﬁ@eﬁl;ic;ship. The three

bie made more loosely-

i stite of development?
if this. mgtor {risk level =

{spedialized training, unique

gain ¥ smentum? Are there

gy, especially in the
| § = major: preés coverage)?

'ystematlc framework
is proposed'process

a broad scale, the second step-could be-to enact

pilot programmes to demonstrate the actual utility

of this approach. These could be joint efforts by

both the STS and engmeenng/saence faculty ata

_university as part of an industrial product devel-

opment team. Should those programmes prove
successful, guidelines for incorporating STS into
R&D management should be developed and pro-

- mulgated on a wider scale. I
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The most obvious
limitation to this risk-
based approwch is that,
compared with the CTA

approach, the breadth of \
input into the decision
process is greatly
Tedubed, although this
may make it more

- attractive as it is easier
to integmte into the
linear decision-making

process

STS can help avoid

“strategic suﬁ)m’se” in
areas not normally

considered by R&D:
managers, such as

_ social factors of

acceptance
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IPTS Publications

e [oannis Maghirosand Michael Rader. Electronic Payment Systems Observatory - ePSQO -

Newsletters 9 - 15. EUR 20522 EN. Nov.-02

e J.C. Abanades and R. Moliner. Techno-economic characterisation of CO2 sequestration

technologies. A technology status survey. EUR 20391EN. July-02

e . Ann-Katrin Bock, Karine Lheureux, Monique Libeau-Dulos, Hans Nilsagard and Emilio
Rodriguez Cerezo. Scenarios for co-existence of genetically modified, conventional

and organic crops in European agriculture. EUR 20394. July-02

e James P. Gavigan. The role of foresight in the selection of research policy-priorities.

EUR 20406. July-02

e Oliver Wolf and Morten Kvistgaard. The assessment of future environmental and

economic impacts of process-integrated biocatalysts. EUR 20407. July-02

e  Fabio Leone, Katy Whitelegg and Matthias Weber. National research activities and
sustainable development: A survey and assessment of national research initiatives
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¢ Fabio Leone, Aat Pefe’rse and Alessandro Palmigiano. The impact of EU regulation on
innovation of European Industry: Prepackaging sizes and the influence on innovation.

EUR 20390. June-02
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