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Edltorial The Microsoft Anti-Trust Case: The Road Ahead

~ infor«mationy andCOmmunication Technology

Scholarlv Research in the Age of Information and Communication -
Technologies

The academic community is makmg ever mcreaSmg use of rnformatron and communica-

' tion technologies in its daily work. This will not only speed up commumcatrons and

increase publication output, but could also lead to changes in the way research is
organrzed and carried out.

Libraries: A Key Role In Lifelong Learning

" As well as creating the need for life-long learning, rapid technological change has also

produced the tools with which to provide it more effectively. Libraries need to use these
technologies to evolve so that they can contrnue to. serve their tradmonal purpose in this

- new context.

Envrronment

18

Biodiversity: a “Cosmogonic” Concept 'FOI" Sustainable Development

Biodiversity is a concept which underlies the world's evolution towards sustainability.

’ \Thu's, understanding it is a prerequisite to safeguarding it.

Motivatlng SMES Towards Improved Envlronmental Performance

The size of SME's share of the economy gives them an important role in the evolution

. towards environmentally-friendly production. However the sector needs cost- effectrve‘
k mechanrsms which give tangible results if-uptake of measures is to be wrdespread

Exploltlng the Potentlal of New Information and COmmunlcatlon
Technology for Environmental Benefit

‘New information and commumcatrons technologies can offer envrronmental benefits in

a variety of ways.. Policies favouring their uptake offer a way of tapping into thrs as yet
unexploited potentral.
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Republican . campaigns ‘may be indicative of
Microsoft strategy in this regard. Perhaps aware of
these possibilities judge Jackson, on the one hand

buttressed his findings, laying a strong foundation
for the edifice of court battles, which may ensue. -

And on the other hand, in order to revive the
~ chances for a settlement, he assigned a highly
k respectéd judge and anti-trust scholar, judge
_Posner,-to arbitrate between the parties.

In any case the next step - barring a settlement
— is the judge’s legal ruling next year, and the

remedies/measures prescribed therein, There are

two kinds.of remedies. Conduct remedies would -

address the firm’s behaviour, aiming to. prevent
future breaches of the law. Structural remedies
would. aim at changing Microsoft's position in the
industry andjor its corporate structure.

Those conduct. remedies which™ are easy to =

implement, and do not require cumbersome

regulatory supervision will very likely be

employed. They may not be enough howevef, and

will likely be accompanied by structural ones, too.
Moreover, conduct remedies -have been tried
before, and were flouted by Microsoft. For some of
~ them, metic‘ulous/oversight by regulatory com-
miﬁees and the courts will have to be foreseen,
given the scope of Microsoft activities, the

technical complexity- of the issues involved, and -

the multitude of ways in which rules can be

bypassed. Moreover, Microsoft’s.recent fofays into

the telecoms and cable markets imply that conduct
remedies may be focusing on yesterday’s problem,

~ and that even with oversight Microsoft's practices,

as ‘identified by the judge, may keep one step
ahead of the law.

In any case the very severity of the findings of
fact will make. the goal of asking for structural
remedies very tempting for the Justice Department.
Structural remedies can include: 1) publishing the

source code of the Windows operating system;

2) breaking up Microsoft into smaller clones of
itself (the so-called Baby-Bills), competing with
each other along all product lines; 3} breaking up

_of Microsoft into smaller firms along product lines;

4) a combination of the above. Compénsating
Microsoft for the Windows source code could cost
as much as $US200 billion - which is not

“necessarily unaffordable, -given the amounts
‘quoted in recent buyouts (e.g. MCI-Sprint). The risk

with the ‘clones’ remedy is they may buy each
other out, rebuilding a giant company in the

_process. Note finally that the breakdown along

product lines is more difficult after a recent

reorganization in--Microsoft; the judgey of course

+ could take the older structure as his starting point,

to facilitate break-up along product lines.

A lighter version of a structural remedy-calls for
keeping the Windows source code proprietary but

making public the interfaces - with which

“applications latch onto and use the operating

system. in this case,-as well as in other measures
mentioned above, it is crucial that all necessary

technical requirements be met to guarantee that

~ applications written for other operating systéms

can compete on an equal footing with applications

written expressly for it.

As a result of effective structural remedies:

1) operating éystems, including possibly several
different .versions of Windows, will compete

among them on their merits, and not on the basis

~of how' many “are already installed. and have

. captive users, or application providers; 2) hardware

developers will be freer to produce hardware that
is not built with Windows in mind, opening the
way for more innovative designs; 3) finally, and
more generally, a truly open‘ system, not bound by
the type of operating system, can be more feasible
in a market not dominated by Windows. The

‘,implications and lessons for EU firms and for
. competition regulations are multifaceted and .
deserve to be examined closely and at length.

The IPTS Report
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scholarly-activity and has already put its stamp on
the basic framework conditions of research, in

particular with reg’ard/ to the specific needs for ICT -

based infrastructure.

There are various types of scholarly activity:
Seen from. a procedural viewpoint, we may
distinguish knowledge production - (including
/infrormation gathering as well as data production,

analysis and managemenf) from knowledge pro- -

cessing, i.e. scholarly communication (knowledge

representation, discourse and co-operation), and

knowledge distribution (publication and teaching)..

- On an organizational level, scholarly activities
need technical equipment and institutionalization.
See Figure 1 for an illustration.

- Using this terminology, we may analyse the

changes in academia on the path-from traditional-
science to cyberscience. Take information gathe«/

ring as an example: while in the old days, libraries
and documentation centres with card-file indexes
and face-to-face interviews and  conversations

were the norm, off- and now on-line databases

- have revolutionized the way researchers explore
the “data jungle”. Recently the World Wide Web
(WWW) has come to represent a new and

powerful access point for information, with its
specialized collections of links and pointers to
resources further enhancing research tools. The
first digital‘ libraries already exist, soon virtual
libraries (with no physical presence whatsoever)
will follow. All this adds up toa digital information
space to be searched by so-called knowledge
robots (“knowbots”) in the not so distant future. Or
take scholarly discourse: Not so long ago, the one-
to-one telephone call was the only means to
communicate with fellow  scholars unless you

-worked next door or met them in conferences and

seminars. Now, scholarly communication is

heavily influenced by ICTs: in pa(ticular, the

internet with its various applications . (email or
web-based" discussion lists), which has at least
~ partly replaced the -telephone, and online

conferences begin to be a viable alternative to
face-to-face gatherings. Table 1 shows that we are

witnessing changes in all respects of scholarship -

(for a detailed analysis see Nentwich, 1999).

Figure 1. Types of scholarly activity and framework

conditions
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Scholarly activity

- comprises knowledge
production, knowledge
processing or scholarly
communication, and

knowledge distribution

The first digital
libraries dlready exist,
soon virtual libraries

" (with no phyéical ;
presence whatsoever)
will follow, leading
towards a digital
information space
searched by se-called
knowledge robots
(“knowbots”) in the not

so distant Suture

DISTRIBUTION., _ -
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scientific abstract, the abstract for the wider public in
a simpler language, the theoretical and the
methodological parts; the empirical findings, the
conclusions, the references etc.; see Kircz, 1998).

“Second, we may imagine an even more detailed

modularization; the text unit would be a single -
argument or an example/proof while all arguments -
are linked together not only sequentially‘ (aswedoin -
present “linear” texts), but also acéording to their

~level of analysis. This will offer to the readers
* multiple ways to access their “texts”. There may be a
~ “path through the text” for the quick, but know-
ledgeable reader searching to understand the main
thrust of the paper, other “paths” for the interested
layperson, for fellow scientists of the same

specialization looking for the core result etc..
~ Furthermore, in a fully electronic, networked -

environment it would be possible to have multiple
links between scientific hypertexts: Redundancy of
research may thus be reduced: e.g. overviews-on the
history or the basics of the paper’s topic or definitions

“etc. would not have to be repeated over and over -

again in each new paper but simply referenced via a
link to. either one’s own previous hypertext publica-
tions or to those of other authors. In the long run;
‘gradualyly arge, specialized hypertext databases or
“hyperbases” may evolve. Such' combined
knowledge databases might revolutionize the way
we think-of scholarly products. '

Will cyberscience finally de without . paper

altogether? Latest developments . in  screen.

technologies and, in particular, electronic
ink/paper technologies seem to remove at least one
important obstacle to a complete shift since truiy
mobile reading and working devices are appearing
on the horizon. Even assuming that there is still a
long way to go, the ongoing “pricing -battles”

between the commercial publishers and the

libraries might come to full stop since cyberscience
might eventually lead to a completely different
scholarly publication model which could be run by
academia itself, simply in order to cut costs (e.g.

Harnad et al., 1998; Pew Higher Education
_Roundtable, 1998; Okerson et al., 1995).

The Removal of Spatial Limitations

The use of networked computers is about to free
scholars” from spatial limitations at least to a
considerable extent: the office resources may be used
even if the scholar is not physically present. Online

“access to E-journals and other E-publications in

remote digital libraries and access to various online

databases may reduce the need to have a real library
close-by.. So-called “extended research groups” may
. co-operate in a virtual environment (e.g. in a virtual

Iaboratory or “collaboratory”) while meeting-at best

occasionally (e.g. Finholt et al., 1997). Groupware

applications may support this joint research, and
viftual or E-conferences may take place on-a larger
scale: By the same token, cyberscience may have
considerable impacts on the way research will be
done in the not-so-distant future: multi-authorship
may increase; the oral scientific discourse might be

largely replaced by “written “procedures;- scientific '
communities may be more fragmented, i.e.

specialized, but interconnected world-wide; research

infrastructure requirements may shift; and the

positioning of more peripheral research units may

change due to \this development (e.g. OECD, 1998:

198). Thus, the spatial structure of academia, its
“geography”, seems to present new opportunities as

well as challenges in the age of cyberscience.

Changing Roles in Academia

The spreading 6f ICTs-in- academia and the .

related . concentration of resources at the office

desk is about to lead to new requirements for
those working in a research environment. Since

these qualifications are partially too demanding

to be fulfilled, at all or at least sufficiently, at -

the individuals' level, this may also impact on
the distribution of roles in academia. Due to the
increasing digitalization of the libraries, the

The IPTS Report

In the long run

specialized hypertext - /
databases or
“hyperbases " may
evolve. Such combined.

" knowledge databases
might revolutionize
the way we think of

scholarly products

Online access to
E-journals and other
E-publications in
remo te digital libraries
and access to various
'oﬁline databases may
reduce the need to have
a real library close-by
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information and communication technologles, internet, electronic publlshmg, future of academla,

sociology of the sciences, digital libraries

Note

" 1. This paper is based on research carried out at the Institute of Technology Assessment of the Austrian

Academy of Sciences in Vienna. The project homepage is: http://www.oeaw. ac at/fi ta/ebene4/e2-
2a17.htm.
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encouraged and structural changes made in a

way that can contribute to socio-economic de-
velopment and improvements in quality of life.

“Constant demand for increased specialization
- - The increased competitiveness of changing
market conditions and cokryltin’u‘ous\and rapid
technological evolution make it essential for
c’ompaniés to adapt their skills to the
constantly changing environ,mént. Firms must
therefore be able to respond rapidly. to forces
such as technological innovation, trade
; liberalization and ‘market deregnjlation. This
- implies growing demand for specialized skills

and. higher levels of qualification in both the -

sefvice and manufacturing sectors. This makes

* knowledge ‘management an essential factor

that strongly affects the learning process ‘and -

the specialization of workers. Lifelong learning
~has now come to take on a strategic role for
firms (Fergusson, 1999).

- New working style and labour market - Market

" globalization is producing huge changes in the
‘labour market both at production process level

“and at orgahizational level. It has required -

' dynaMism and flexibility in company manage-
ment and organization to fit in with the needs of

the market. A changing market has meant jobs -

for life have given way to fixed-term contracts.
This obliges workers to continuously update

their professional knowledge and skills in order-

to remain employable. .

Moreover, a new model of work organization
stimulates a new approach to work which is
more independent in terms of time.and location,

e.g. home-working and tele-working, which

produce an independent and flexible working

style requiring continuous individual learning.”

The need for continuous adaptation and active

* participation as society evolves into a highly

technologica/ information society - This means
involving people -not sufficiently computer-
. literate to benéfit in full from \the possibilities
offered by the penetration of technology in a
social context (electronic/ commerce, - smart
houses, intelligent cities etc.) in ‘continuous
informal learning so as toféatisfy the desire for
the ‘knowledge offered by the information

society (virtual museums, library access, etc.).

and to seize every opportunity to maintain and
enhance their social integration. '

The library in the new lifelong-learning
scenario

In the scenario described above it is clear that -

the school years are  no longer sufficient by
themselves to equip individuals with all the
knowledge they will need during their life. The
traditionally strict " temporal sequence —from

- schooling to higher education, education to work,

etc.— also needs to be re-examined. Today these
phases are becoming more closely integrated into a

fifelong-learning scenario, based on a horizontal

techriological approach in terms of methodologies,

tools and services.

_In this increasingly complex environment, in

which both individuals and organizations -are
faced with a growing need for information,
libraries can actively contribute to the proéess of
change. An,example of how libraries can play a
central role as a core social institution for lifelong
learning is given by the “learning city” projects in
the UK: “Learning Cities explicitly use learning as

" away of promoting social cahesion, regeneration
and economic development which. involves all .

“parts of the community.” (Learning Towns and

Cities). Learning Cities libraries provide spaces for

the access to innovative learning products, tools

and telematic networks. This “learning place” can

~be attended by citizens, students, workers, the

unemployed, pensioners, consumers (Morrison &

The IPTS Report

Traditional education
concentrated in the
years before jnining‘
the job market is no
longer adequate to meet
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» Mechanisms to perform content-based search; .

o Methods to integrate various search engines and
- to “mine” data from heterogeneous collections;
‘Ontologies’ to- allow users to search for
information using terms from domains with

which they are most familiar:

Several applications are being developed based
on user modelling to. improve the filtering and

interactive search experience in Web-based .envi- -

ronment (Brajnik and Tasso, 1994). A user model is

a knowledge source which contains explicit -

~ assumptions on all aspects of the user that are
relevant to the interactive behaviour of the software
application. User modelling technology has also

been integrated into information filtering system

~ (Ambrosini, et al., 1997), (Schick, et al., 1990).

Classification and indexing: Manual methods

for classification are inadequate for digital
libraries. Automated classification systems differ -
significantly in their approaches, depending on

the type of content under consideration. The
classification of audio, musical notation and maps

presents additional research challenges.

Query expansion and refinement: Queries
may span multiple digital libraries systems and, if
not filtered, may return excessive amounts of data
that can overwhelm networks and systems as well
as the user’s cognitive abilities, Query expansion
and filtering tecHniques would allow users to
réfine qUeries and reduce the size and complexity
of the information they seek. '

Securing information and auditing access:

~ Mechanisms must be provided to allow multiple
- authorized users to operate in a distributed digital

libraries environment while preserving privacy, -

 integrity and intellectual property rights.

User interfaces: User interfaces must incorpo-

rate a wide variety of techniques in order to provide

rich interaction between users and the information

they seek. A digital library’s presentation’ systems

" must be flexible and highly customizable.

. Several US agencies, including NASA, DARPA,
and NSF, have, over the past few years, set aside a
considerable amount of money to support research

into digital libraries. Other countries, including ‘

Canada, the UK,‘Fr/ance, Italy, and The Netherlands
have also invested in this field. As a result of these
activitiés, a number of recent symposia, work-
shops, and conferences have been devoted either
wholly or in part to digital library issues. Such

~ strong. encouragement from governments, industry

and professional associations has already produced
high: level results, in the sectors mentioned above.
An example is furnished by IDL, a prototypical

- intelligent digital library service (Semeraro, et al.,

1997). This system integrates learning tools and

(object-oriented techniques in order to effectively
and efficiently ‘perform the task of capturing the

information to be stored and indexed by content in
a digital library. In this way all the tasks relating to

information capture and semantic indexing can ',

take advantage of the use of learning systems for

layout analysis, document classification and -

“understanding. Three different groups or categories

of people can interact with IDL either to modify or

query its contents: the library administrator, -the -

librarian and the end users. Thus, the interaction

with IDL requires new approaches at both the -

professional and user levels.

In the European scenario, since 1990 the
Telematics'fory Libraries programme (DGXIIl) has
helped inc,fease cooperation between libraries
from different coyun:tries by supporting a number
of projects invol\)ing the' development of

standards, prototypes and pilot environments.

Some of these projects improve active
participation in defining common standards for
document identification, data communication;

The IPTS Report
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, their material,
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technologies and to use them to implement
effective and efficient didactic tools.

- These studies address both integrating new
technological products and process into classical

teaching models and designing new didactic

architectures with new teaching/learning‘patterns.

At the same time initiatives should be aimed to

validate usability and quélity of teaching/learning-
- tools especially the quality related to the informa-

“tive contents and to the teaching methods used.

- Planning a course based on new: learning

. technologies naturally involves new professional

* skills and new methods involving teachers;
domain. specialists; teaching and “education

experts; librarians; software  designers; and -

evaluation: experts.

A new distance learning system is a complex-
system involving: heterogeneous objects (libra=
“ries, databases, interface users, expert systems);
 different kinds of’comrhunication'(sx‘)uhds, texts,
images, animation); different types of networks

* (local nets, national nets, internet, intranet); open .

areas with a h‘ig‘h degree of interactivity (e-mail,

teleconferences, learning circles, scientific

"Iaboratories).

‘A resulting course is then-an open modular

system, made up of independent  learning
components. Each didactic module ‘is. organized
with a core that accomplishes a specific function
(with defined targets, contents, didactic materials),
and some interfaces that connectit —intelligently—

" to other didactic modules or to external accesses.”

All of these create a personal, flexible, dynamic
 learning path inspired by the user’s needs. '

One of the most significant aspects in modular-
design methodologies is the possibility of reusing

‘t‘he didactic modules and importing/exporting

them from/to different learning contexts.

Classrooms, campuses, workplaces, homes will
become virtual learning realities in a learning
network providing access to common knowledge

resources and service areas.

Within this context libraries can play a new

role. They can provide not only real time access. -

to the different types of documentation, but they
can also represent an intelligent repository. of

standard, high quality, reusable integrated -

learning modules. -

In this scenario a cooperative effort seems .

necessary to “organize” learning, involving not

only schools, universities and companies,
" teachers - and' librarians, but also research
‘organiza\tibns, software and hardware p}oducers, '
service suppliers, telecommunication operators, -

-~ and policy-makers.

" The development: of common expé‘riences
improves not only the quality and reliability but
also the transportability of learning * products

between " different places of the same context.

(school to school or \industry to industry). ‘It
increases the transferability of learning applica-

tions and learning contents to different areas and

- stimulates the search for standards in the field of

learningtechnologies and -educational” multi-

media software: -

“Standards are, in ‘f‘act, a crucial point for the "~ |
success of ‘educational material, as they affect

the widespread utilization of this material and

the consequent reduction in production costs
(SR, 1998). ‘ \

The EU is already going in this direction with a
mandate granted by the European.Commission

~and SOGIST (Senior Officials - Group for

Informationi Technologies Standardization) to CEN

(European Committee for Standardization), and a..
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' Using new learning
technologies requires
the involvement of a
‘variety of professional
skills and brings
together a heterogenedus
set of objects and tools

Courses are designed
to have a modular
stméture, which also
 makes it possible. for
teaching modules to be
‘reused and exported
and 'imported to

and from different
learning contexts

Fof course modules

to. be tv‘dnsportable
standards are crucial.
A partnership has be’en/
set up at European
level to find a cOmmon
approach to the pro-
duction and delivery of

learn'ihg‘ technologies
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nuous growth in consumption cannot but place
increasing burdens onthe planet. The Kyoto World
" Conference (1-1‘0 December 1997) was not only a
call for the survival of the Earth, it was a sign that
the limits of growth in industrialized countries may
have aIready been reached. The impact of our
present way of life has huge repercussions for the
~ planet and itis no longer possible to reproduce and
" to perpetuate it indefinitely. -

Many people therefore consider “Science” to
 hold the key to the solution. However, the word

“Science” in relation to biological diversity does

ot refer only to work conducted inside universities

" and other research centres. It also includes the

. -body of knowledge produced by local/indigenous

people and the acquired expertise of professionals.

‘Globally speaking biological diversity means
the variety: of life on earth. The concept was

consecrated at the UNCED Rio world Conference

~ (UN, 1992b), where its importance was universally

recognized through the approval of ‘a spec:fic'

~Convention ‘on Biodlversrty (CBD). The concept

of biodiversity -is a "cosmogonle concept. Its.

importance resides in its capacity to concentrate
the attention of all parties concerned on the risk
of its loss. At the same time it obliges States,
" Governments and in general all decision makers
and the public to try to protect it through the

- global effort towards what is_called “Sustainable .

Development”.

Thus the Convention on Biological Diversity
~ {UN, 1992'a) provides a recognized framework
~in which to incorporate the efforts of indi-
viduals, groups, governments,yand international

organizations s0 as to safeguard biodiversity for -

future generations. This context of participation

* should allow modification of our present ways -

of life and should be the new challenge for
all, but especrally for researchers studymg
biological diversity.

‘This new challenge is well described in

anotheer international “document: the Global

Biodiversity Assessment (UNEP, 1995). Written

with the contribution of more: than 400 experts,
this document is a first attempt at a world analysis

"of the state-of-the-art of knowledge and

understanding of biodlversrty and the nature of

human interactions wrth it. Of course, the -

assessment could not be exhaustive given the
huge dimensions and complexity of global
biodiversity, but estimates suggest- that, on a
global level, biodiversity is currently decreasing
very rapidly. The “Convention on . Biological
Diversity” came into force in December 1993.
European. governments. were among the first

siipporters and they have been actively sustaining

this international agreement.

The European Union and the
Biodiversltv COntext

The role, presence and activity of the European

Unlon(EU) in the field of Biodiversity is not only
~ due to the growing awareness of European citizens

but also to its particular position and responsibility
within the industrialized world. The EU has worked

 carefully to wed economic and productive growth
to ‘a safe environment for present and- future .

generations. A number of EU initiatives are being
watched and followed with attention worldwide.

For example the principle of “subsidiarity” permits -
“the EU to" incorporate specific actions at local,

regional, national and European level allowing
European Union structures to support and intervene
where those levels need to be complemented,
especially to respect Community or international
commitments. Moreover this principle is accepted
voluntarily. by the EU Member States and avoids
conflicts of competencies, supporting the principle

of solidarity in a pragmatic way.

To irnplement its international engagements

the EU has created several legal instruments.
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that for the design of research strategies and for the
" definition of scientific protocols, the research
activity on biodiversity needs a multi-disciplinary
approach involving actors of several different
sectors.. In this. context the need for enhan-
ced communication among different actors is
also addressed.

. The two documents recommend that the
research activity should concentrate, among other
“things, on a better understanding of the threats to

biodiversity (e.g. consequences of “introduced

species and GMOs, effects of‘bioprgspec‘ting,
‘pollution of terrestrial, freshwater and marine
environments, agricultural practices and land use
'change, etc.) At the same time researchers and the
other actors involved have to be able to put values
on biodiversity (incbrpbrating ethical, cultural and
other values, improving economic evaluation) and
to develop specific indicators (particularly
‘indicator sets’ to measure the role and mechanisms
‘ 1of biodiversity for the functioning of ecosystemé
and their production capacity and at different
‘scales). Last but not least, the constant theme in all
activities is the need to resolve “conflicts” that may

__have a negative impact on biodiversity. As a result, .
résearch is called for to identify and hélp solve the -
factors that lead to conflicts (such as analysis of the .
attitudes of various groups to biodiversity) and to -
identify the most critical conflicts “affecting

biodiversity from local (e.g. reserve conflicts) to

national and international scales.

In parallel with the debate on the'new research

challenge, the EU launched a specific action to

define an EU Biodiversity Strategy finalized and
officially approved by the Council of Ministers the
. 4th of February 1998 and endorsed by the EU
Parliament in November 1998. The ‘Community
Biodiversity Strategy (CEC, 1 998) aims to anticipate,

prevent and combat the causes of significant -

reduction or loss of biological diversity at source. It

defines a framework for the actions necessary to

fulfil the European Community’s legal obligations

- under the Convention-on Biological Diversity and

requires development and implementation of

specific Action Plans, that have to be built on and

~ complement existing policies and planned

initiatives by-Member States. This is to ensure real

added value; consistency and complementarity.

~ Research is, officially given a front line role.
Moreover it becomes relevant for all pdlicy areas
identified in the aforementioned: strategy document
and defined as: the Conservation of natural

" Resources, Agriculture, Fisheries, Regional Policies

and Spatial Planning, Forests, Energy and Transport,

Tourism,  Development and economic co-

dperation. It has to be unde‘rl‘ined‘that the .EU
Strategy recognizes the role of the EWGRB and
incorporates many of its recommendations as valid

for the overall Strategy.

1t could be claimed that the attempt to link,
‘research and policy has a chance of success in this

néw context. For its position as an interface
between scientists, end-users and national/
international organizations, biological research
may establish deeper links between the actors
involved (including science, politics, ethics as well
as economic actors) and between the various
sectors concerned.. 1t could operate on the

interactions between different concerned levels

starting' from individual, local, regional right up

to European and International levels. It could also

help implement concepts such -as synergy .

and subsidiarity, making it easier for all actors,
organizations, institutions, and sectors to be

aware of them.

The Fifth Framework Programme: The
New Challenge

Clearly the new EU research programme (1998-
2002) cannot be absent from the context of

growing consensus which has emerged in recent
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European Commission,

Biological Diversity
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. elementsforming the
basis for the sustainable
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E'uropeah agriculture,
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tourism and related

industrial sectors

® IPTS, No.41 - JRC - Seville, February 2000




interactions with the other ecosystem factors
including the human element?. ‘

Conclusion

Special attention should be provided to solve
the human resistance to dialogue - between
“different” communities. Groups within the

scientific community are more: used to facing -

“internal” confrontation with their own community

* rather than with a wider one. There are a number
; of reasons for this. On the ohe hand, researchers -

tend to ‘defend their own research field from
~ intrusions by other disciplines and overall by non-
scientists.. - In  some Way they are primarily

_responsible’for their own isolation. On the other’

‘hand, planners and decision-makers prefer to get

rapid solutions to solve present problems rather .

than complicated longer-term analyses. To create
~ the conditions for a real dialogue we could
concentrate efforts on demonstration projects to be
defined jointly by the actors and the researchers.

Union level

Fortunately, at European

“resistance” to biodiversity research has largely

been overcome. This is at least partly due to

‘actions conducted by the European Commission

in recent years. Moreover the research activities

" at EU' level have been ihtegrated. EU legal
instruments have been created. Different
* activities at  Community level (LIFE,” TEN,

EIONET, LEADER I, PHARE, TACIS) exist and
have their logical framework in a unique EU
Strategy. New and compleméntary financial
mechanisms have been defined. In" theory no
further major obstacles should impede action for
implyementing/tyhe objectives identified through
the  Convention on :

Biological Diversity.

'However, the challenge of bringing all actors

on board should not be underestimated. To
reiterate, in the words of the former European

" Commissioner, Dr. R. B]erregaard, at the third

conference of - the parties to the Convention

on Biological Diversity (Buenos Aires, 14 No-

vember. 1996): “while national and sectoral

“strategies are the starting points, we will

ultimately achieve little unless speciél steps

are taken to 'make all of those involved aware -

of the problem, and draw them into partnership

(at all levels)”. 9
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Motlvatmg SMEs Towards Improved
Enwronmental Performance

"Diana Bradford, CEST

/ 'ISSUG The number of small- compames that help make up Europe S economy is signlﬂcant
and still growlng Their contribution towards environmental iSSUGS IS therefore, of
growmg Importance yet remains’ elusive (ona scale compatible with Iarger busmesses)
! desplte a number of. schemes deslgned tO assist SMES ‘ :

" Relevance: Engaglng SMES In envnronmenta| Improvements WhllSt recognizing the
‘ ﬂnanclal |mpI|cat|ons Of thls for thelr business,’ can promote envuronmental susta|
nability. Mechamsms for achleving this engagement need tO be. cost-effective. to:
lmplement and need to demonstrate tangible results |n order to enable the
effectlveness of SUCh approaches tO be analysed and replicated as appropruate
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Introduction

he two issues of environmental perfor-
mance and helping SMEs have been much
- discussed in recent times, yet there "has

- been Ilttle analy5|s of where and how ’
these relate to each other. At the same time the‘

‘importance of this issue is growing because of the
expanding number of SMEs in Europe, According
- to the Franco-British Taskforce on Small Firms, for
‘example, there are about 1 million SMEs in the UK,
“employing an average of 8 people. This constitutes
about 57% of the private sector and represents a

major source of growth in employment through '
new business start-ups. Thus the SME sector is an ;

important target for competitiveness, innovation
and environmental palicies and practices; collecti-
vely it can deliver significant economic, social and

environmental benefits.

How ‘Green’ are SMES?

There is a tendency to talk about SMEs as if they
were one uniform kind of organization, but there is
clearly a difference between say, a manufacturing
company with 240 staff and an IT consultancy em-
ployihg 2-staff. Thus it is difficult to make sweeping
statemenﬁ about the ‘greenness’ or otherwise of SME

companies. Opinions on this range between

comments of the type: “SMEs tighﬂy manage their |

tesources and waste because they can see
everything in their backyard... They have to manage
their finances more ‘cayrefully because they cannot
take big risks” and “It is difficult for most SMEs to get

involved in environmental issues because they are -

too busy looking after the business in other ways.”

It is Iikély that-in different circumstances, both

statements are true, but there are some results from

other studies in this area that are also useful to

The SME sector is an
important target for
competitiveness,

innovation and

environmental policies

and practices, as its
size means that

‘ collectively it can.
deliver sigh/ificant

- economic, social and

environmental benefits
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These methods are best used when they have a

proven success rate in a particular-area or sector,

are linked with other issues that the SME is likely to

" be interested in, and show the benefits that can be -

gained from taking action together with a clear
route for taking the matter forward. Most marketing

will fail unless it recognizes that SMEs will only be -

interested in benefits they can perceive and it has to

be taken into account that these perceived benefits '

may often differ from, or be less important than, the

actual benefits that the particular course of action

may bring overall.

Tools that may. be most useful in recruiting SMEs
a‘ynd raising their ‘environm‘eynt\al awareness accér-
ding to the ADAPT programme study include:

Newsletters ‘ :

On-site visits

Face-to-face advice

Help-lines offering regular guidance

Environmental reviews k

Best practice visits

Future methods -suggested, however, would be
more business-oriented, reflecting the fact that a good
record on the environment was increasingly viewed

by analysts as a sign of a well-managed company.

The review further noted that SMEs see

ervironmental regulations as a source of guidance, -

and this gives the various different regula\tors'a role
in exerting an influence on SMEs. However,

whereas an environmental regulator will look for

environmental improvements, another dealing with

health and safety will look for low numbers of

accidents — and such approaches may either be

complimentary or conflicting in terms of the
procedures the company should adopt. 3

 Persuading SMEs to Act

Having attracted SMEs’ attention of, there is
still a need to decide what should be done and

" how, taking care to ensure that SMEs maintain

their enthusiasm and commitment to the work.
Questions that need to be asked include:

* Where .is the greatest need to achieve

“environmental benefits?

What is the quickest way to achieving early
financial benefits? ‘
Where do the greatest financial rewards lie?

15 there any external pressure (e.g. regulatory,

customer, shareholder) to satisfy quickly?

In the ADAPT programme on raising awareness .

in SMEs, organizations most effective in persuading
SMESs to change their environmental practices were
found to be:

. Regulafors '

¢ Environmental Agencies

* Insurers

¢ Customers

~* Financial bodies

~ The list reflects another conclusion from the
work so far in that tighter regulation was seen as the
greatest stimulus to environmental improvement for

SMEs in the current climate. The whole approach is

one that is relaed to the SME's perception of risk.

Nevertheless what is becoming more important
in the future relates to market pull issues and the
importance of the supply chain. In particular, there

is increasing pressure to adopt environmental

’ management systems, to label products and to pay -

attention to the concernis of stakeholders.

conclusions and Recommendations

There are a number of issues to consider when
Iodking at how SMEs are motivated to erigage
in environmentally-friendly. production. These
include: training; use of IT; networking; assistance
already available to SMEs; overcoming the
barriers to innovation and organizational issues;
and learning from paét good and bad experiences.
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" department and plant levels. ‘The adopﬁon of
NICTs can make it possible -to modify the
organizational relationship between phases of the
productive process, so that market relations can

" be strengthened by systems of electronic
communications and bureaucratic coordination
can be replaced- by 'a mix of coopérati\/e
relationship implemented by on-line communica-
tion systems (Antonelli, 1988).

- When organizational changes of this type take:

place, the adoption- of new networking
~ technologies can have importént €conomic
effects on the firm. These effects can include:
reduced stocks of inputs
reduced paperwork
better control of quality standards
increased access to multi-sourcing
reduction of minimum efficient size
- of production lots
‘footloose’ plant location
reduced negotiation costs
increased scope for cooperation between
different firms k
increased coordination between R&D,
production and marketing -
 reduced stock of final products
reduced waste and pollution
- reduced environmehtal impact of the
production process '
shorter delivery times
quicker-invoicing = 7 -
greater productioh differentiation and
customization.

greater ease of recycling, eftc.

Potential impact of NICTs on the
environment ' ‘

Previous analysis suggests that the adoption
‘and’imple/mentation of NICTs in production

processes can result in both an increase in total

factor-productivity and better organization of the

production process. These in turn can lead to a
. teduction in_energy. usage and so. environ-

mentally-cleaner production processes.

‘ Specific examples of how this may occur

include:

e The increaséd, use of telecommunications

service reduces the need for people and for
" documents to move.
work information

o Overseeing using

technologies helps organize it better and make

it more efficient (including in terms of energy '

usage): stocks of goods can be managed better,
there will be less movement of semi-finished
‘and finished products between different areas.

Intra- and inter-company information networks
can link remote plants and offices, even when
they are located in different countries. This
makes it possible to reduce the need for

" movement of people and materials, for

example, by shifting internal communications

from memos to e-mail.

Computer technology has facilitated  the
development “of environmenta‘l\ly-focused de-
sign, for instance through the development of
electronic equipment that allows better control
of the combustion processes. Data processing
has also made it possible to exploit alternative

energy sources which, although known, were

under-exploited because the available methods
were inefficient or ineffective (for example the
manufacture of wind generators or the exploi-

tation of biomass energy).

Transmitting data over long distances reduces

the need for much routine travel. An example.

of this is the way equipment on' power lines
can position faults remotely, avoiding the need
for maintenance crews to -travel the whole

length of the line to locate them.

" The IPTS-Report

«
OA :
2

s
\

NICTs can affect the
impact production

’ probesses have on the
environment in a great
many ways, ranging.
Jrom reducing the need
for physical mobility to
optimizmg designs of

products and processes

® IPTS, No.41 - JRC - Seville, February 2000




Policy implications ‘
Because of the relationship between NICTs

and productivity, reductions in the prices of

, teIecbmmuniCations sérvicesy delivered. to the

business sector are likely to induce a significant
Jincrease in the overall levels of output and total

factor productivity. Hence, the reduction in prices
for telecommunication services becomes an issue

.that is relevant not only in specialized debates.
on the “appropriate” market structure and

industrial organization of the telecommunications
industry, but for a much broader set of issues
-concerning the overall productivity of the entire
economic system, ‘

The adoption of new information and commu-
nication. technologies is far from saturation levels.

The “diffusion process of new information and

communication technologies is still very much on-
_'going, and even more so in the case of the new

~networking technologies based on enhanced com-

plementarity between computer science and tele--

- communications. Moreover their diffusion is being
~ delayed by a variety of factors, among which the
effect of the price of complementary services such
as telecommunications is by no means negligible.

In conclusion then, one could underscore the
environmehtally-f’riehdly potential of NICTs and the
need to take this potehtial ihto/ aceount - in
environmental and industrial policies. Much
e‘n‘vironmén’tal policy has been direéted towards

the objective of reducing the environmental impact
of production processes by imposing  new
constraints on firms and by raising the relative costs
of natural- resource use without addressing the

_positive implications of new technologies. A

new approach to environmental policy could

take advantage of the potential offered by the
adoption. of new infofmation and communication

technologies.

Such a policy could promote:

Investment in NICTs in “mature” industries and

small firms;

Infrastructure  that facilitates access by the less

dynamic com\pbnerits of the industrial structure
“to networks ‘that provide information and
' commun’it‘:atio"n' services at low average costs;

Training to supply firms with skilled manpower

to speed up the adoption of NICTs within small .

and medium size firms;

Diffusion. of specialized industrial communica-

tion standards that ‘makes it possible to

generalize the advantages of enhanced division
of labour among firms and more timely coor-

- dination between production and distribution
processes (see also Antonelli- 1994).

Finally, elaborate empirical analysis, beyond

the scope of this article, is needed to take into
account the multifaceted character of NICTs and

their uses, and to come up with more meaningful
results, difficult as this may be. j
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¢ Coomans, G. {J. Gavrgan ed.) Demographic and Social Trends Issue Paper: Europes
Changing Demography Constraints and Bottlenecks EUR 18967 EN.Jun-99

e Kyriakou, D, Ciscar, J.C., Lievonen, J., Salo A. 1998 Techno-Economic Analysis Report
'EUR 18964 EN Jun-99 ‘ ‘ '

¢ Papameletiou, D. Study on electronic payment systems EUR 18753 EN-Jun-99

* Mnker, T, Sorup, P, Schmitt, A, Rosén K. Life Scrences and the Frontier of Life Panel
Report EUR 18743 EN May-99 ’

- * Fahrenkrog, G., Scapolo F. The Futures Project: Overview EUR 18731 EN Apr -99

~ o Ducatel, K. Information and communication technologies and the information society
panel report EUR 18730 EN Apr-99 o

. Gavigan, J., Ottitsch, M., Greaves, C. Demographic and social trends panel report EUR
18729 EN Apr—99 .

. Bobe B.. Bobe, A.C., Gavigan, J. {ed.) Benchmarkrng innovation practrces of European
firms EUR 18726 EN Mar-99

* Bontoux, L. The incineration of waste in Europe Issues and perspectrves EUR 18717
EN Mar-99 k R

e Heller, C. Tracking & tracing in trans- European combined road/rail freight transport: A
comparrson of the basic technological optrons AEI GPS, GSM and train-integrated
systems EUR 18716 EN Mar-99

‘o Hemmelskamp, J. Wind energy polrcy and therr |mpact on innovation - An international

comparison EUR 18689 EN Dec-98
-» Zoboli, R., Leone, F. {ed.) Implications of environmental regulatlon on mdustrral
. innovation: The case of End-of-Life vehicles EUR 18688 EN Dec-98

'» Riesco, P, Zwrck A. (ed.} The challenge of climate change for water technologies: an

~institutional perspective EUR 18687 EN Dec-98 ’

. Sorup, P., Romero, L., Tils, C Wolf O. (editors}) Brocatalysrs State of the art in Europe
EUR 18680 EN Dec98 : . ‘

. Weber,"M. , Board, A,, Craye, P, Mathieu, M. Strategio management of sustainable
transport innovations EUR 18679 EN Dec-98 '
 Gameson, T. Private sector methods for werghtlng environmental indicators EUR 18656

- EN Nov-98 ‘
. Kyrlakou D., Ciscar, J.C., Luukkanen, H., Salo, A. Technoeconomic Analysis Report -
Baseline EUR 18134 EN Sep-98 o
» Aguado; M.A. Use of bibliometrics as atechnology watch technique. Applica’rion' to-the
analysis of the recent developments of the photocatalysis EUR 18131 EN Aug-98
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A B O UT TMHE P T S

The Institute for Prospective Technological'kStudies (IPTS) is one of the eight institutes making up the
Joint Research -Centre ( JRC of the European Commission. It was estabhshed 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 inter-relationship in the socio-economic context and future pohcy '
- implications and to present this information in a timely and mtegrated way '

The IPTS is a unique public advisory body, independent from special national or commercial
interests, cIoser associated -with the EU policy- makmg 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 Européan Patliament
Committees. The IPTS also does work for Member States' govemmental academic .or industrial
organizations, though this represents a minor share of rts total actlvmes

Although particular emphasis is pIaced on key Science and Technology fields, espec'iallythose 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 technologlcal ,
development is driven by souetal changes, are highly relevant themes ‘within the European”
decr5|on makmg context.

The inter-disciplinary prospective approach. adopted by the Institute is intended to provide
. European decision-makers‘ with a deeper understanding of the emerging S/T issues, and it
- complements the activities undertaken by other Joint Research Centres institutes.

The IPTS collects information\abo'ut technological developments and their appl,ication in Europe .
- and the world, analyses this information and transmits it in an accessible form to European
decision-makers. This is lmplemented in three sectors of activity: 7
. Technologles for Sustamable Development / ‘
‘Life Sciences / Information and Communication Teehnologies
“. TechnOIogy, Employment, Competitiveness and Society

In order to implement its mission, the Institute develops appropriate contacts, awareness.and skills
for anticipating and following the agenda of the policy decision-makers. In addition to its own’
resources, the IPTS makes use.of external Advisory Groups and operates a Network of -European
Institutes working in similar areas. These networking activities enable the IPTS to draw on a large
pool of available expertise, while allowing a continuous process of external peer-review of the in-

. house activities. ' B o / )
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