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regarding access to such- information is what can
make or break fortunes. One side of the coin, in
other words, involves so-called ‘“trusted interme-
diaries’, who find irresistible the temptation to put
their objectivity on' hold and give inaccurate

information to the public, in order to increase (or '

at least not to jeopardize) their pfoﬁté. The other
side of the coin involves the selective and early
sharing of the accurate version of the information
about a firm’s performance to a Iuckyy few within
the firm or closely associated with it.

The higher the trust placed in the system, the
more powerful the shock when scandals break out.
In the US such trust was very high (so much so

that when twenty years ago | suggested to US

" colleagues that such numbers may be doctored,
the only excuse they could find for my being overly
'suspicious was that | was European...). High levels
of trust help explain reliance on self-regulation
(e.g. forthe auditing/accounting inddétry).

The. problem. of course is that the self-
regulation mechanism works if the punishment
exacted by the market is swift and high enough to
counter the temptation of high profit through
breaching the self-imposed code of conduct.

Unfortunately, consumers usually cannot exact

such punishment. They cannot easily act with one
voice, they do not have the information until much
later, if at all, and hence many cases may. go
unpunished. Moreover, when scandals erupt and
consumers flee, all firms in a sector suffér; and.the
ec¢onomy as a whoie is punished for the mischief

_ of identifiable firms, Self-regulation is not a

panacea — sometimes it is just too expensive to -

recover from single episodes of violation of self-

made rules, and -the cost falls .on society as a

whole. There are hence solid arguments in favour

of tighter oversight of such activities.

Onie of the reasons it has been hard to put in

“place such regulatory oversight in certain cases

(besides the anti-government spirit, which has
been dominating political discourse in some

 countries for quite some time) is to be found at the

political level. Those whose very large fortunes
benefit from anaemic oversight, lobby heavily and
successfully to limit/redirect legislation which aims
to address the problem.

As.we highlighted in-the editorial of issue 62,

one would need to look into the role of political

“campaign financing, and lobby groups, and the

co-opting impact of the ‘revolving-dooer’ practices

allowing transitions back and forth -between
powerful posts in public life to lucrative jobs in
the private sector”: In recent weeks Harvey Pitt,
the chairman of the US Securities Exchange
Commission, has been heavily criticized for being
too friendly to the same firms his agency is
overseeing and/or investigating. His career is
illustrative of the revolving. door practice: he
started as a junior attorney at the SEC, went on
to private practice and became one of the best-
known attorneys deféndihg auditing’ firms,

and now he is at the helm of the agency

_ overseeing them.

The deeper systemic problem that these
scandals and the reluctance to address their
root cause may be pointing to is the prevalence of
a system which has been dubbed ‘buddy
capitalism’, which allows ‘insiders’ to reap
tremendous benefits without abiding by the
avowéd ethic of the systerﬁ. In other words they
are shown a shortcut, instead of the long and
winding, -tiring and uncertain path -of working

one's way up.

 There may be quite a few implications
for Europe in all this, and not only in terms of
the similar ‘economic  structures/systems on
both sides of the Atlantic. To begin with, the

US firms involved in these 'scandals have often

had operations in Europe, too. Second, the

The IPTS Report
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Future Development of B2B
E-Commerce: The Value Chain
Perspective and Lessons for SMEs

Paul Desruelle, IPTS

. neltner in ltS speed nor |n itS realizatlon

k Issue: DeSpite the strong slgns that eCOHOIT\IC actors are adopting e- commerce in many B
aspects Of thell" operations SMES appear tO be lagglng behind large companies

. "Reievance A challenge for pollcv makers is how to foster adoption of e-commerce bv
,SMEs whlch constitute the |mmense ma]oritv of enterprises Initiatives. that address i
buslness networks and consider companles in the context of their value chain seem to

- have been partlcularly successful The value chain perspective could indeed provrde' .

: ?more mslght into how e commerce affects. firms, and make it easier to understand that i
: development of BZB e- commerce ‘cannot take place uniformly for. all economlc actors '

Introduction

espite the recent economic downturn
and the bursting of the “new economy
bubble;” there are now strong indications
that economic actors are adopting e-com-
“merce in many aspects of their operations'2.
SMEs, however, seem to be lagging behind large
companies in this respect. The enabling conditions
for the development of e-commerce in Europe
were established by the recent de-regulation of the
FU telecommunications markets and by develop-
ment of an appropriate regulatory framework.
National and EU authorities have also launched

a number of actions aimed at further facilitating
the development of e-commerce.3 The conditions

for development of e-commerce are, however,

~ complex. A number of factors influence the

way companies decide whether or not -and-to
what extent— to adopt e-commerce technologies
and practices. The E-commerce Business Impact
Project (EBIP), a recently completed project
that involved the OECD, the TNO-STB and

Telematica institutes (the Netherlands), and the

‘IPTS, examined. how e-commerce was being

implemented in different economic sectors and
sought to assess its present and expected future
impactt. As part of its contribution to EBIP,

The views expressed here are the author’s and do not necessarily reflect those of the European

Commission.
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telecommunications

markets and the
development of an
appropriate regulatory
Sramework are creating
the conditions for the
adoption of e-commerce
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operate. One of the most obvious networks of this
type is that which links suppliers and customers
involved in successively adding value to products
and services, i.e., the value chain. If we turn to
possible patterns of e-commerce deveIopmént in
value chains, at least three main scenarios seem to

emerge. These are presented in Table 2.

In the first scenario, e-commerce technologies
are expected to have a strong disruptive effect on
existing value chains by lowering entry thresholds
and leading to the emergence of new players. This
situation follows most closely the predictions of
the “new economy” model. A basic condition for
this scenario to occur is that the épplication of e-
commerce technologies. in fact lowers barriers to
entry and increases competition. This is expected
to be more apparent in sectors heavily based on
the exchange and trading of intangibles. For
example, in .the banking sector, entry of new
players such as insurance companies, retailers,
postal and telecommunications companies, and
the emergence of new value chain intermediaries,
such as large concentrated units taking advantage
of the economies of scale made possible by

increased networking, could significantly. impact -

existing value chains.

In a second scenario, existing pivotal firms
are expected to lead -if not impose- adoption of

e-commerce technologies across significant value

‘chain segments. For example, this is likely to

happen in the upper part of the automotive indus-
try value chain, in which a limited number of
pivotal players (e.g. car manufacturers and their
most powerful suppliers) are expected to define
the way this industry adopts e-commerce. Other
companies will have to-adapt in order to avoid

disappearing from the value chain.

A third scenario could occur in fragmented
sectors such as, for example, in textiles/clothing

(characterized by the presence of some very large

" firms but also of a multitude of firms of all sizes).

In such sectors, isolated pockets of electronic

commerce could emerge in different segments of
the value chain, but homogeneous development
of e-commerce is not expected to occur and
adoption of e-commerce technologies along the
value chain can be expected to be much slower in

this scenario than in the previous ones.

Interestingly, in the first scenario, e-commerce
development is expected to. have a strong

disruptive effect on existing value chain structures,

Table 2. Proportion of non-nationals in labour force

The IPTS Report

by category

) Eﬁec; qf,

. to'segments of
the value chain]

In terms 'of the speed
and extent of e-
commerce development
across value chains,
three diﬁerent

- situations can be
identified. In the first,
e-commerce takes off
widely and has a
disruptive effect on
existing market

structures

In other situations
pivotal firms may lead
by adopting e-commerce
technologies and thus
forcing supplier,
customers and
competitors to

Sollow suit

Alternatively, in highly
fragmented industries
adoption may take place
only in isolated pockets
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even provide SMEs with a “toolbox” that enables " tempting for some (or indeed many) companies

them to assess the potential for developing to adopt a “wait-and-see” attitude.
electronic relationships within their value chain. Taking the perspective of the value-chain
In summary:
o Smaller compénies can be under a wide diver- issues.

sity of external conditions pushing them or not Initiatives targeted- at value chains or business
to adopt e-commerce. ' networks, rather than at individual enterprises,
Even if all basic conditions enabling e-com- may result in more. European SMEs benefiting

merce development are in place, it may be very from e-commerce. I

Keywords

e-commerce, e-business, value chains, SMEs
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(B2B), excluding therefore BZC transactions. o
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4, The EBIP synthesis report is expected to be published by OECD in 2002. Some national sectoral reports
have already been published. See EBIP pages on the OECD Web site: www.oecd.org ‘
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would become less and less an individual entre-
preneurial activity and more and more the result of

structured planning. This theory highlights the
 fundamental role of innovation management in

. development policy.

Another important theory on innovation was
developed in 1996 by Leydesdorff and Etzkowitz
and is known as the “Triple Helix model”. In"an

effort to explain the apparent success of US

innovation policies, this theory offers a model of

innovation policies in which Government, Uni-
versity and Industry are all involved. On this view,
it is not only the parent companies that are
involved directly in the spin-off process but also
policy-makers, given their role in creating the right

environment.

‘In addition, another interésting contribution
present in the literature is a theory put forward by
Williamson (1975) which identifies a systemic
solution to creating an efficient innovation
process. Accordinjg'to Williamson, small compa-
nies are able to specialize better during the initial
phases of the innovation process, when a large
number-of unstructured activities are required. In
the later stages, large companies can then re-
absorb these structures to implement the final
stages of the innovation when it has to be
engineered, requiring the sort of well-defined
structure typical of large companies.

Spin-offs can therefore enhance the efficiency
of the innovation process. Small companies can
develop a technical innovation and their parent
companies can exploit commercial advantages
through their links to the new firm, The flexibility
typical of small firms can make them better suited
to adopting innovations during their early phases,
when experimentation is fundamental to finding
improved solutions, thus making them much more

competitive in this context.

In high-tech sectors big firms are often better
suited to place the product in the right market and
to use the critical success factors (CSF) they have
built up over many years to engineef both the
processes and the product.

Innovative new ventures cannot be managed in
the same way as established lines of business.
Therefore, many large firms in the high-tech
industries have found it worth creating dedicated
structures to manage innovation. Exémples of this
include the Siemens Business Accelerator (SBA),
and the Nokia Venture Organization (NVO). These

" special-purpose_business units provide help and

play an advisory role for new firms originating

either within the company or externally.
However, sometimes both the. companies and

from R&D people involved in setting up the new

venture are concerned about the level of risk invol-

least during

The IPTS Report

-Schumpeter's model
of innovation gave
the central role to
entrepreneurs, who
‘innovate n the pursuit
of profit. Later
theories, such as the
“triple helix model”,
©see an entwining
of government,
universities and
industry, thus
envisaging a role for
policy-makers mn

the process

As small enterprises,
spin-offs have the
flexibility needed to
experiment freely in the
early phases of the

imnovalion process

Given that innovative
new ventures cannot be
mandged in the same
way as established ones,
many firms have opted
to set up dedicated
structures to manage

innovation

® IPTS, No.68 - JRC - Seville, October 2002




conviction that it can generate higher returns and

more stable and solid businesses.

“The typical structure of a spin-off business tends
to be agile and informal, so it can manage innova-
tion directly without being involved in non-value

added activities outside its own core business.

Another important characteristic necessary to
speak about spin-off is that management of new
venture isn’t directly on the hand of parent
company, even better for parent it’s reserved only

a supervisor role.

; in-off, and -
ompany, its kind

Internal Effects

First of all it is necessary to understand what
stakeholders are involved in the process, in order to
simplify the classification. In our analysis we consi-
dered the following stakeholders to be involved:
o Parent company management
* ' Parent company employees
« External advisers guiding the spin-off process
* Financial backers

¢ Institutional subjects

Within this group it is possible to identify

two subsets, directly involved stakeholders

Table 2. Spin-off Classification

SPIN-OFF MARKET IN RELATION TO PARENT COMPANY

 ORIGIN'

DEFENSVE
FFENS

It is possible to identify different criteria to classify a spin-off. In our research we use four categories which each

point to two different kinds of spin-off.

The IPTS Report

A spin-off can have

a direct effect on

a company’s
orgdnization, not only
because a number of
employees leave to set
up a new firm, but also
because this kind of
process tends to lead

to greater market

focus overall
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ups, the presence of young and innovative econo-
mic players, can alert venture capitalists to the
opportunities ’of financing start-Ups or young firms
which, despite good business plans and ideas,
sometimes need additional financing to that they

- receive from the parent company. Moreover, it

should be noted that parent support is not seen
" here as entailing financial support throughout the
lifetime of the spin-off. Rather it is more of an
integrated action in which different divisions of the
parent company are involved. At the end of the
process of developing the spih-off firm, it is often
possible to float it on the stock market, thus
‘creating economic value for the parent company
as well as benefits in innovation terms. A high-tech
company IPO (initial public offering) can' be
profitable for all the parties involved!.

Apart from market-driven approaches to spin-

offs there are measures policy-makers can take to

promote and manage spin-off activity. One such
channel is to improve processes and competencies
in technology parks and technology transfer offices.
Structures of these kind have many of the
characteristics needed to manage the spin-off
'process.‘Many technology parks promote univer-

sity spin-offs, and can increase the quantity and

+ quality of spin-offs by offering large companies the
competencies and ‘infrastructure to incubate start-

ups in a integrated setting offering a range of

facilities, such as connections with research centres
to test and develop innovation, and the presence of
other start-ups with which to create synergies.

It sometimes happens that large companies do
not use spin-offs-as a technique to foster innovation

because they are unsure of how to manage it.

Clearly, a stable and consolidated business activity
requires different management techniques to a new
or fast growing one, thus making it necessary to use
dedicated structures to manage spin-offs as a speci-
fic process. Creating a technology cluster is by no
means straightforward, it requires a variety of diffe-

rent efforts, but once working patterns have been

developed it becomes easier establish companies-

and to help them bring their products to market.

One risk for companies creating spin-offs is that
when technical staff leave they could take core
knowledge of the parent company with them. To

avoid this risk, companies are likely to avoid

; spinnihg-off projects and technologies which are

—or may become- important for company survival
(see figure 1). Moreover, it is reasonable to expect

parent companies to retain a shareholding in the

_new company so as to exert some indirect control

over its management and growth, and also to sign

commercial partnership agreements with it to

" ensure present or future collaboration.

Management patterns

Three specific questions that arise in relation.to
the spin-off process are how best to manage spin-
offs, how to. use them to sustain high rates of

innovation, and how to identify best practice for

* future innovation models.

Figure 1. The Spin-off Process

development of a spin-off. -

-, This structure of ihe process has beén élucidated bofh through the empirical case studies ; t
- drawn from the surveys of spin-off companies and the existing literature on case histories.
Identification of spin-off process phases helps managers identify critical points during the

The
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There are a number of
steps policy-makers can
take to promote and
manage spin-off
czcliiﬂity; such as
iznproving processes
and competencies in
technology parks and
technology tm'risfer

. offices

Large high-tech
companies often fail to
use the spin-off
‘mechanism 10 foster
innovation as they are
unsure of how to

manage it

One risk for companies
creating spin-offs is
that when technical
staff leave they could
take core knowledge of
the parent company

with them
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Figure 3. Spin-off models with an incubatbr

The IPTS Report

. Human resources

>

" General faciliies

o Finan(iihg

This is an important modsl which can offer a number.of advantages and help resolve critical - -
uations that arise. The incubator structure (internal.or external to the parent company) manages . <
~ .. the process and not only provides services to the new firm, but above all it creates optimal
77" conditions in which to establish the new firm and improve the process. Incubator staff play
Sl * a guiding role during the process. - .

" General facilities -

‘Similar to the previous modet {(red one) it differs inthat the incubator does not have e
funds of its own but needs 1o firid them outside, in'the financial markst, preferably through, -~~~ .~
7 partnerships with venture capitalists, so-called "business angels'? or techriology funds
STl e setup by public bodies, - N - :

Human resources -

K ",'f‘Financing P

tions with the spin-off through commercial agree-
ments, whether the spin-off firm operates in the sa-
me, or another, market. The spin-off may become
a client or a supplier for the parent company, and
grow through exploiting a captive market. This can
help ensure its economic survival during the initial
start-up period, as well as giving it a stable struc-
ture and enhancing its prospects for growth.

Conclusions

Qur research has found that implementing spin The spin-off may

off processes can be a priority strategy for high- become a client or a

tech- companies wanting to explore every new supplier for the parent

: . . ¢ i
business opportunity. Furthermore, spin-offs often. company, thus ensuring

- - its economic survival
create new local conditions permitting the crea-

. . . during the initial
tion of economic value for all the parties involved, )
) start-up period

through from the parent company to the overall
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Table 3. Classification of cases studied

Company name, Country i ,,

Market

Applied model

’Wr@})/bﬂefloni~“ Dy

“Newron Pharmaceuticals |

Rache Milano Ricerche

_Green:

" Biotech

Biotech

_ *telecommunications division

economic fabric. The benefits include job crea-
tion, enhanced innovation, and new relationships

between market players.

In conjunction with the management of large
companies which have R&D departments that may
be a potential source of innovative spin-offs,
policy-makers may be interested in fostering this
activity, and the “Triple Helix” mode] suggests that
 their intervention can be effective.

" Two particular areas where action may be
taken include financial incentives -to establish
high-tech start-Ups and to create dedicated
structures for managing similar processes, and
modifying the prevailing culture of R&D centres,
thrbugh training to improve the market focus of
R&D managers. Last but not least, it is essential to
demonst/rate to managers that spin-offs do not
necessarily deplete company competencies, but

can in fact develop and enhance them.
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Prospects for Integrating Text
Mining and Knowledge Management

Luciana Bordoni and Ernesto d'Avanzo, ENEA

|SSUG The |ncreaslng amount Of Information avallable on the Web raIses new and
,fchallenging problems in relatlon to |nformation retrieval. Search engmes can play an
,[essentlal role in the usabmtv of Internet based Informatlon svstems subject to the
exlstence of applicatlons that can analyse and evaluate the reIevance of the Informatlon
for the user. New approaches based on the lntegration Of text mining with knowledge, :
management can offer enhanced mformation management SOiUthﬂS

,:Relevancé |ndlvidual USGI'S and DOIICV -making organizatlons ‘that use coHaboratlve",
information retrleval ﬂnd themselves mvolved in the process Of |nformatlon research
“and knowledge updating ThUS knowledge management Is an ImpOrtant part Of the

Smooth functioning Of any pollcy making organization

Introduction

nowledge management (KM) is a rela-
tively recent business practice in which
digital content in many forms and formats
is brought together within an integrated
architecture that permits the underlying semantic
data in the corpus to be used as an aid to strategic
understanding and decision making. KM is aimed
at serving business practices, having originated
in the business world as a method for unifying
 the vast amounts of information generated from
meetings, proposals,  presentations, analytic pa-

pers, training materials, etc. KM is primarily

utilized by large organizations, although the .

problem of navigating a multiformat document

corpus ise relevant to any individua! or group that
creates and consumes distributed knowledge. In
his paper, ‘The Knowledge Creating Company’,
lkujiro Nonaka argues that “making personal
knowledge available to others is the central
activity of the knowledge creating company”
(Nonaka, 1991). The challenge for KM is to
translate “tacit’ knowledge, which is personal,
hard-to-formulate, ‘in people’s heads’, and difficult
to communicate, into ‘explicit’ knowledge, which
is formal, systematic, and which can be shared.
Knowledge is created by making ‘tacit’ knowledge
‘explicit’. Through knowledge creation, a compa-
ny can translaté its ideas into innovative tech-
nologies and products. In the past few years, KM

has received increasing attention from industry,

The views expressed here are the author’s and do not necessarily reflect those of the European

Commission.
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Gain insights about trends, relations between
people/places/organizations, etc. by automa-
tically aggregating and comparing information
extracted from documents of a certain type.
Classify and organize documents according to
their content; i.e. automatically pre-select
groups of documents with a specific topic and
assign them to the appropriate person. k

: Organize - repositories of document-related
meta-information for search and retrieval.
Retrieve documents based on various sorts of

information about the document content.

This list of activities shows that the main
application areas of text mining technology cover
two aspects: (1) knowledge discovery and (2)

information extraction.

An information extraction system searches for
specific information in a document, according to
predefined guidelines. The guidelines are specific
to a given topic area. For example, if the topic area
is news reports of terrorist attacks, the guidelines
might specify that the information extraction
system should identify (i) the terrorist organization
involved in the attack, (i) the victims of the attack,
(iii) the type of the attack, and the other informa-
tion of this type that can be expected in a typical

document of the topic area.

Most information extraction systems are built

manually for a single topic area, which requires a

large amount of expert labour. For example, the

“highest performance at the Fifth Message Unders-

tanding Conference (MUC-5, 1993) was achieved
at the cost of two years of intense programming
effort (see Box 1).

similarity between documents -
using keyphrase extraction

As long ago as 1977, the THOMAS system
(Oddy, 1977) illustrated how keywords or phrases
could be used to guide users in uncovering useful
reference documents. Keyphrases are a particu-
larly useful type of summary information. They
condense documents into a few words and
phrases offering a brief and precise description of
a-document’s contents. They have many applica-
tions: classification or clusiering of documents,

searches and browsing interfaces, retrieval

"engines, and thesaurus construction. Keyphrases

are often chosen manually, usually by the authors
of a document but sometimes by professional
indexers. Manual keyphrase assignment is tedious
and time-consuming, requires expertise, and can
give inconsistent results, so automatic methods
benefit both the developers and the users of large

document collections. Consequently, several

automatic techniques have been proposed.

A wide range of techniques have been applied

to the problem of phrase extraction. Turney

was the first to treat extraction as a supervised

ons have been funding
nt evaluations of emerging
g8 prgyide'prepéred
oftware, to measure:
n.of a database
incredsingly complex
6 results of these
d evaluators shared
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develop when the quantity of water flowing down-
river exceeds a certain threshold, and flooding
occurs. A political crisis may arise when a country
upstream starts claiming a significant quantity of
the river water for domestic purposes, to the extent
that it causes water shortages in the countries
further downstream. Unfortunétely, conflicts
resulting from this type of water claim appear
to have become more frequent in recent years as
the cases of disputes over the waters of the
Euphrates/Tigris, the Rio Gran‘de, or the Aral Sea

demonstrate.

Water quality related problems may be caused
by short- or long-term effects. Non-compliance
with existing wastewater discharge regulations by
municipalities and industries upstream may
eventually cause a dramatic deterioration of the
river water quality downstream, leading to severe
water-supply problems, economic costs and even
the outbreak of disease, for instance, during the
summer. Catastbphic short-term effects may be
caused by accidental spills of large amounts of
hazardous chemicals from industrial plants, when
a vessel cérryjng chemicals is damaged by a
collision, or when the tailings dam holding back

mining wastes is breached.

Risk-management plans addressing the kinds of
issues listed above have been developed in recent
years for many of the hydrographical regions of
Europe. Most" of them, however, are primarily
focused on the very local geographical, economic
and political conditions. Although bilateral coo-
peration is common, multilateral approaches are
relatively rare. The current situation in Europe is
further complicated by the fact that the existing risk-
management plans differ greatly from each other,

making information transfer across national borders -

very difficult, especially in emergency cases.

In order to harmonize risk management within -

the European Union and beyond, and to expand

water-related risk management plans to cover
whole river basins, in March 1987 the Committee
of Ministers. of the Council of Europe adopted
resolution  (87)-2, and established an inter-
governmental Open Partial Agreement called
EUR-OPA Major Hazards Agreement. Sub-
sequently, the executive secretariat of EUR-OPA in
cooperation with the European Space Agency
(ESA) organized a number of conferences (e.g. the
Strasbourg Forum of November 19-21, 2001, and
the Montpellier Forum of December 12-14, 2001),

to discuss the issue of risk management, and to

develop appropriate strategies for the further

-development of environmental security in Europe.

The background to this process was the framework
of the EC Global Monitoring for the Environment
and Security (GMES) Action Plan, which came into
effect in 2001. Three hydrographical areas were
chosen as model regions: the Meuse river basin,
the Latin Arc (coastal zone reaching from Portugal
to Italy), and the Danube river basin. Of these, the
Danube appears to be the most challenging as this
region encompasses 13 countries {Figure 1), some
of which are EU member States, while others are
Pre-Accession or Candidate Countries. Moreover,
the economic situation of the various countries is

very diverse, as is their recent political history.

specific measures in the Danube region

In November 2001, the- first conference of the
European Academy of Sciences‘ and Arts on
“Water in Europe” was held in Budapest, Hungary
(Wilderer et al., 2002). The aim of the two-day
meeting was to acquire a better understanding of
the specific inter-dependencies in the Dandbe
basin between river -water, ecological and
environmental concerns, social issues, economic
relationships and culture (Figure 2). This complex

matrix was discussed in a holistic way, taking into

account not only ecological, social and economic

“concerns, but also traditions, beliefs, sentiments

and aesthetic ideas as well.
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tiful Blue Danube” in terms of water quality
and the beauty of the riparian landscape.

Standards and regulations developed in the
EU Member States are to be implemented in
the Danube region but need to be adapted
to the specific local situations. The 6t EU R&D
Framework Programme can help in the

development of appropriate actions focused on

water-resource management.
The EU can provide key support the Danube
countries in the process of implementing ad-

‘vanced material recycling and re-use strategies.

Actions have to be taken to avoid mixing and

dilution, and to capture, treat and recycle
waste streams of all types. '
Prevention of hazards and increased environ-

mental security is of great importance. In par-

ticular, attention has to be paid to the reduction

of nutrient emissions from municipalities,
industries and agriculture. ‘

River navigation is an efficient means of bufk
transport. From an integrated perspective it
needs to be promoted for both, ecological and

economic reasons.

To achieve sustainable development it is com-
monly assumed that the social structure of human
society, the environment and the economy in the
region must equally be held in balance. However,

sustainable development depends not only on

socio-ecoromic and environmental measures but -

on “aesthetic measures” as well, given the effect

they can have on people’s sense of wellbeing.

With respect to risk and crisis management ina-

" multi-cultural region like the Danube river basin,
aspects relating to the cultural heritage of the
region need to be taken into account as well as
physical, chemical and biological parameters.
Only if they are, can countermeasures against the
development of natural or man-rﬁade disasters be
implemented effectively, as only if the cultural con-

text is taken into account can the need to perform

a given action at a given time and in a particular

place be communicated effectively across political,

economic and philosophical boundaries.

Approach to a multilateral risk
and crisis management

Straightforward water-related risk and crisis

- management requires the development and imple-

mentation of a sequence of actions to be accom-
plished by (1) scientists, (2) civil society and policy-
makers and (3) engineers. Of paramount impor-

tance is a fast and smoothly working commu- -

nication - network between these three groups of
players. With respect to the case of the Danube,

communication must function across the govern-

" mental, administrative, educational and language

barriers which have existed since 1918. Thus, in
the case of the unfolding of a catastrophic event,
the officer in charge of the local fire brigade needs
to understand the signals raised by a monitoring
and evaluation station, even when located far
away outside of his own domain, for instance so
that sand bags can be put in the right place at the
right time to avoid or limit flood damage.

Figure 2. Interaction
between water and
the socio-economic,
environmental and cultural
situation in a region

society.
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image analysis may be especially suited, as may
_methods which are based on the response of aqua-

tic indicator organisms.

The data collected needs to be continuously
evaluated in order to predict short and long term
changes in flow and quality conditions down-
stream, and to predict undesirable developments.
The results of this evaluation exercise must be
available within the time frame in which decisions
are to be made in order to initiate appropriate
countermeasures. In the case of accidents the time
available may only be a matter of minutes. There-
fore, high-speed computers should be brought in
service and high-speed mathematical/ numerical

evaluation methods developed and implemented.

Most importantly, the results of data evaluation -

need to be translated into signals informing

decision-makers about the current situation and

alerting them to any problems as they arise.

Obviously, a matrix containing a large amount of
analytical data is inappropriate. The data must be
condensed into the form of “indicator values”. In
the simplest case, such an indicator value could be

a colour. Green would indicate that everything is

fine, yellow would alert decision-makers to

potential problems and red would call for

immediate action.

When actions are due, decision-makers at the
level of the river basin as a whole, the national
level andfor the very local level need further

advice. To facilitate the decision-making process a

set of catastrophe scenarios need to be identified
beforehand. Numerical simulation conducted on
the basis of the current data could help in the
choice of countermeasures, this being the
approach which provides the greatest chance of
avoiding or limiting damage or loss. But again, the
results of computer simulation need to be
available almost instantaneously, and the results
have to be comprehensible in Germany as well as
in Bulgaria or in any other country of the Danube
region. The challenge involved in developing such
a risk and crisis management system is consi-

derable but the task deserves the effort it requires.

Conclusions

o Risks affecting fresh water are increasing as a

result of climate change and economic growth,
and these risks affect the Danube region in
particular. ‘In order to bolster economic and
environmental security in Europe in the context
of progress towards European integration, a
modern risk and crisis management system
needs to be developed and implemented.
Such a system would not only be applicable to
European river basins but also to other
hydrographical regions around the world.
The development of such a system requires the
integration of various scientific disciplines and
close cooperation with government and
business as well as civil society. The creation of
a task force covering expertise in relation areas
of science and civil society groups is a possible
approach to this challenge. j
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Scientific Uncertainty and
Environment-Related Technologies

Panayotis Christidis and Dolores Ibarreta, IPTS
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introduction - The fact that scientific results are used to support

conflicting arguments —and often both sides use the

The speed and power of '

ven though science has made huge leaps in ~ same results is not a new- phenomenon. In today’s

modern information

analysing and evaluating environmental risk  world however, with the speed and power that mo-

. . . ' . . . i and cOMmMuUnications
issues, the debate concerning the actions dern means of information and communication offer, o MUTLGALLORS
L . - . . technologies mean both

needed to ensure a sustainable future for  a possible misjudgement of the risk can influence bg
- - L . " . . the public and policy-
the planet has led to diverging opinions that cover - public opinion and stimulate political action without P poitcy
, - N . : makers can have a wide
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) . . N .. L ) range of information

+ excessive optimism. situation. Benefiting from the situation, a wide range ) .
. - . rapidly available on

of pressure groups can often influence political deci- )
o . . any issue
The technology-pessimistic view sees the  sions even at national level. There are numerous

- danger of technological progress destroying  examples available, such as the questions of global

the environment while, on the other side, the
~ technology-optimists - believe that technology is

the ultimate solution.

warming and GMO risks, where policy-makers in the
EU and the USA support widely differing positions as
a result of the different pressures they are subject to.

The views expressed here are the author’s and do not necessarily reflect those of the European

Commission.
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to be made based on more reliable information
about the risks and benefits of new environment-
related technologies. .

Policy-makers need to have access to sound
scientific advice that facilitates timely and infor-
med decision-making on environmental issues. In
.order to do so, they need to draw upon a variety of
sCientific sources in relevant disciplines, allowing
the full diversity of scientific schools of thought
and opinion to be taken into account. The analysis
should cover the scientific, technological, socio-
economic, legal and ethical aspects of the issues
examined;. past experience shows that conflicts
often arise as a result of the differences between
these contrasting perspectives. It is also important
to exploit the expertise of both the public and the
private sector, and to involve all sides in a public
debate -on the main issues. Bringing all these
aspects together while maintaining scientific
objectivity is a difficult challenge, and one in
which the increasing trend for early involvement
of all stakeholders may be useful. Such an
involvement allows scientists, who are the ones to
carry out the actual assessment, to take different
aspects of the issue into consideration during the
process. The standard procedures that ensure the
quality of scientific information (e.g. peer review)
are certainly an important dimension of policy
advice, but they require a lot of time, which is not

always available.

Applying the precautionary principle

The Precautionary - Principle (PP) dictates a
priority commitment to caution in the face of un-
certainty. This may seem simple per se but apply-
ing it is not devoid of complexity. The issue of
when and how to use the Precautionary Principle is
giving rise to much debate and to mixed, some-
times contradictory views. Some critics feel that
implementing the Precautionary Principle will
result in added costs for society and that it leads to

decisions that are not based on “sound science.”
The main controversy is due in part to the fact that
some critics have interpreted “precautionary” deci-
sions as veiled forms of trade protectionism. Its
greatest problem, as a policy tool, is its extreme
variability in interpretation. The Commission’s
Communication (COM (2000) 1) tries to provide
guidelines for the use of the Precautionary Principle
in a politically transparent process, while em-
phasizing the need for a careful review of scientific
data. The Commission wants to define its appli-
cation so as to reduce controversy and, while doing

50, it highlights the role for science in the process.

According to the Commission’s Communi-

cation, “Decision-makers need to be aware of the

degree of uncertainty attached to the results of the

evaluation of the available scientific information.
Judging what is an ‘acceptable’ level of risk for

“society is an eminently political responsibility.

Decision-makers faced with an unacceptable risk,

_scientific uncertainty and public concerns have a

duty to find answers. Therefore, all these factors
have to be taken into consideration.” It is not,
however, always possible for policy-makers to
evaluate precisely the risks of scientific uncer-
tainty, especially if their access to reliable scientific

information is not guaranteed.

A recent report from the European Environment
Agency, “Late lessons from early warnings: the
precautionary principle 1896-2000" (EEA, 2001),
examines how the concept of precaution has been
applied - or not — by policy-makers over the past
century when addressing a broad range of hazards
linked to public health and the environment in
Europe and North America. The report’s 14 case
studies provide many examples where inaction by
regulators had costly. and unforeseen conse-

quences for human health and the environment or

‘where early warnings, and even “loud and late”

warnings, of problems were clearly ignored.

Among the report's main “late lessons”, three are
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resistant crops to wild or semi-domesticated rela-
tives thus creating “superweeds”; horizontal gene
-~ transfer and recombination to create new patho-

genic bacteria; vector recombination to generate

new virulent strains of virus, especially in trans-
genic plants engineered with viral genes; insect
pests quickly developing resistance to crops with
Bt (Bacillus thuringiensis) toxin; massive use of Bt
. toxin in crops affecting non-target organisms and
" producing negative effects in the .ecosystem
equilibrium. ‘ '

There is indeed a great deal of uncertainty over
the potential impact of GMOs on the environment
and a shortage of empirical data. At the same time,
computer modelling exercises are being run, with
a view to evaluating the potential adverse effects

on the environment of the release of GMOs. These -

will be combined with farm-scale trials within
the EU in due course.” Additionally, Directive
2001/18, a revised version of the previous
Directive 90/220/EEC, on the Deliberate Release
into the Environment of Geneticalfy Modified
Organisms defines risk assessments of GMO crbps.
The revised Directive has now formally introduced
the precautionary principle in the description of its
objective, pfoviding a more visible recognition df
this underlying uncertainty (Part A, Article 1).

As a concrete example of science advice in -

this area, there is the Austrian case over Bt maize
in 1999. Article 16 of Directive 90/220/EC (now
Article 23 in the revised Directive), known as the
/séfeguard’ clause, allows a Member State to
~ provisionally prohibit, within its territory, the use
and/or sale of a product that has received consent
under this Directive, if it has justifiable reasons to

consider that this product constitutes a risk to-

human’ health or the environment. This is, in a
way, a precautionary principle clause and as such
was invoked by Austria when prohibiting the
- marketing of Monsanto’s GM maize -into which
the Bt toxin had been genetically engineered- after

the publication of a scientific study, which addres-

sed possible adverse effects of pollen from GM Bt- k

maize on the monarch butterfly. The Scientific
Committee on Plants advised the Commission on
this issue upon' request, concluding that the
allegations did not constitute new scientific
evidence to change the initial risk assessment that
had formed the basis of the marketing approval of
the product.

Even though the scientific evidence was
deemed insufficient by the -scientific committee
responsible, the case of Bt GM in Austria shows
that risk assessment policies have evolved in
response to both science and to public perceptions
and the concerns of other stakeholders. The scope

_ of risk assessments of the environmental release

of GM. cropé has widened to include long-term
and indirect effects on flora and fauna. Possible
adverse effects on insects such 'as monarch
butterflies, the mai‘n'argument used by Austria, are
being given greater consideration. Even organisms

* further up the food chain are included in the

assessment, such as the consequences for predator

species ingesting insects, that had themselves

ingested such GM products. This trend is reflected
in the newly introduced monitoring plan of the

revised 2001/18 Directive that aims to “trace and -

identify any direct or indirect, immediate, delayed
or unforeseen effects”. '

“How can ERA improve the communi-
‘cation between science and policy?

The European Research Area (ERA) may prove
an opportunity for an improvement in the way
scientific analysis is used as an input for policy-
making. The ERA will use an opeh coordination
approach that combines inputs from the Union’s
Programme for RTD, national RTD programmes

“.and European research organizations, and will

incorporate: them into a - Union-wide common
research policy. The three new instruments inclu-
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Notes

1. “Paralysis by analysis” refers to a SItuatlon in which, |ntent|ona||y or otherwnse, demands for additional

information-or analysis postpone decision-making.

2. This line of argument draws on preliminary results of an on-going ESTO study on The scientific basis
of applying the Precautionary Principle, co-ordinated by Prof. E. Millstone, SPRU (UK.
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A B OUT T H E P T S

~ The Institute for Prospective Technologrcal Studies (IPTS) is one of the seven institutes making up
the Joint Research Centre (JRC) of the European Commrssron It was establrshed in Seville, Spain,
in September 1994.

The mission of the Institute is to provide techno-economic analysis support to European decision-
makers, by monitoring and analysing Science & Technology related developments, their cross-
sectoral impact, their rnter-relatlonshlp in the socio-economic context and future policy k
rmplrcatlons and to present thrs mformatron in a'timely and mtegrated way. '

The IPTS is a unrque public advisory body, mdependent from specral national or commercral ‘
interests, closely associated ‘with the EU policy-making process. in fact, most of the work
undertaken by the IPTS is in response to direct requests from (or takes the form of long-term policy
support on behalf of) the European Commission Directorate Generals, or European Parliament
Committees. The IPTS also does work for Member States’ governmental, academrc or mdustrral‘ ‘\
organizations, though this. represents a minor share of its total actrvrtres o

Although' partrcular emphasrs is placed on key Science and Technology fields, especrally those that
have a driving role and even the potential to reshape our society, important efforts are devoted to
improving the understanding of the complex interactions between technology, economy and
society. Indeed, the impact of technology on society and, conversely, the way technological
development is driven by societal changes, are highly relevant themes wrthrn the European
decrsnon—makrng context \

" The inter-disciplinary prospective approach adopted by the Institute is rntended to provide
European decision-makers with a deeper understanding of the emerging ST issues, and rt, -
complements the actrvrtres undertaken by other Jornt Research Centres institutes.

The IPTS collects information about technologrcal developments and their applrcatron in Europe
and the world, analyses this information and transmits it in-an accessible form to European
decision-makers. This is implemented in three sectors of activity:

o Technologies for Sustainable Development \

o life Scrences / Information and Communication Technologres

. Technology; Employment, Competltlveness and Socrety

In-order to |mp1ement its mission, the Institute develops appropriate contacts, awareness and skills ‘
for antrcrpatrng and following the agenda of the policy decision-makers. In addrtlon to its own
resources, the IPTS makes use of external Advrsory Groups and operates a Network of £uropean
Institutes workmg in similar areas. These networking activities enable the IPTS to draw on a large
pool of available expertlse, while allowrng a contrnuous process of external peer-review of the in-
house actrvrtles :
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