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(such as caricature and oversimplification). Two

examples which stand in many ways as opposites -

. were Ronald Reagan’s 1980 caricature of activist
government, which captured the mood of the US
public at the time: “ What are the most frightening
words an American can hear?” “Hello, | am with
- the government and | am here to help you”...

\ ,Twehty/ years earlier John Kennedy’s famous: “ask -

not what your country can do for you, ask what
you can do for your country” found very receptive
~ears in a prosperous and optimistic country at a

" prosperous and optimistic time.

Ideally, however, mobilizing human energies
should involve more than merely sound-bites

. expressing existing hopeé/frustra’tions in condensed

form. As in the case of firms-and the introduction of

technologies, success involves suggésting an

appropriate . vision, charting a feasible course

towards it, and building the social and political
consensus, which will sustain the boat .on its
course. But indirectly the importance of consensus

* building has brought us back to the science and
-governance nexus which we have discussed in the

past and will 6ccupy us again in our next issue.
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The analysis that follows concentrates on three

main issues of policy relevance:

o The technology-driven factors that stlmulate

 the transformation of the operational environ-
ment of ports. '
+ The competition issues that arlse from the con-
solidation of the port sector.
+ The limits on state intervention in the context

of EU port policy.

Teéhnological and qrganizational trends

The 1990s witnessed the rise to dominance of
- container transport worldwide. What was once a
 trade limited to a handful of large seaports-is now
the main activity of the majority-of seaports and
an increasing number of inland ‘ports (i.e.‘porfs on
inland waterways). Containerized goods now

“account for the bulk of international maritime '

trade, and container traffic represents the main

“source of income and profits for the majority of -

~ ports. So much so, that in practice the number of

containers moved - has replaced total cargo.

throughput as the measure of a port’s activity, size
and importance. '

The dominance of containers has stimulated a

continuing. trend towards larger containership’é. ’

" The newest generation of containerships have
capacities of over 6000 TEU'. The purchase

‘ ~of .such vessels, along with the terminal infra- -

structure and equipment needed for the port to be

*able to serve them, brings economies of scale but

fequi‘res significant capital investments that only
large  shipping companies or - large ports “can
afford. In addition, the- efficient operation of

containerships is economically feasible only if a

small number of ports are used as central hubs for

~an international shipping network. An extended

system of feeder services that chneCtthe hub

ports with feeder ports and inland distribution ;

systems is ‘required for the Systém to operate

efficiently.

Optimizing the operation of the whole trans- -

port chain also entails the use of advanced infor-
mation and communication systems such as
tracking and tracing applications, Electronic Data
Interchange (EDI), schedufing systems, etc. Most

of these applications give optimum results if used

by all actors in the transport chain; moreover,

these systems often use proprietary technologies.

The use of common information and communi-

cation technologies along the whole length-of the
transport chain is a driving factor for cooperation

“between tfansport service -providers and.the for-

mation of strategic alliances.

Another main factor affecting the organiza-

“tional characteristics of modern ports is the

globalization of the port community. Port services

address the world market in this highly com-.

petyi,tive context. Given- the exte,nSive use of
inf‘orm‘ation and communication technologies and
the fact that the Internet allows producers,
shippers and consumers to access information
with minimal delays, port hinterlands can no lon-
ger be considered'taptivé and the role of the port
in the market. cannot be considered to be

“immutable. On the contrary, in order for a port to

survive competition it would seem to be essential
for it to adopt the practices followed by the
Ieadmg actors in the freight transport and other

industial sectors.

The organizational culture of modern ports has

also. changed with. the changing perception of

their role in the supbly chain. The leading port

- authorities m Europe/ of which Rotterdam is a

typlcal example are in practice not S|mp|y port

-operators but logistics services providers. As

already mentioned, modern ports have become

integrated with the otherr elements of the freight

transport system-and their role cannot be easily.

distinguished from the seamless services offered

: to‘,the' actors at the two ends of the chain. The

concept of the portitself is also becoming vague;
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the already extensive operations of the Danish
company, will form a giant that will control a
large share of international container traffic.

The integratidn of transport chains and the
application of riew technologies are in principle
“beneficial for users, since they increase the quality
of transport services and can lead tb cost
reductions. BUt/ on the other hand, the need for
~an efficient operation of the extended transport
networks implies that in the future the actors in

the field will be fewer in number and larger in-

size. This raises the question as to whether this
will make it possible‘ for a company, or a group of
companies, to acquire near-monopoly control. of

" the market.

Theoretical- and ‘empirical research - results
suggest that the benefits from the improved
operation of ‘the transpoi’t, system can outweigh

* the potential risks that may result from the market”

being controlled by a small number of players.
The standardization and optimization of transport
services, which to a large extent are stimulating
consolidation in the port and shipping sectors,
 increase efficiency and so are beneficial to users.
“However, consolidation also entails the risk of the
small number of participants that remain ‘in the
market indulging in collusive pricing, for instance,
and thereby distorting market‘cénditiong.

Policy intervention may therefore be required

to ensure that such a risk is minimized. Especially

since transport activities are being deregulated at
national level and the globalization of economic
“activities is becoming more pressing for the
transport sector, the need for suitable legislation at

EU level is evident. However,. four main

conditions have to be met in order for competition” -

to remain healthy and lead to short- and long-term
benefits for both users and the port sector:
« The number of actors remaining in the market

and their respective market shares should be

such as not to encourage or allow mono-
polistic practices to arise in relation to prices
-or services offered. This condition should be
satisfied as regards the number of actors
operating on both a global scale (e.g. mega-
carriers offering word-wide coverage) and at
the “local level, such as port operators or
sh‘ipping lines serving a particular area.

¢ The entrance of new competitors in the market
‘should not be limited by the existing com-
petitors’ effective control of the market. Access
to port infrastructure should be guaranteed for
all potential users, shipping lines and terminal

operators.

« Users should be able to enjoy a fair share of
~ the benefits, in terms of price and quality;ofb
 service, that résult from the consolidation of

the market. New mergers and acquisitions

- should not harm users’ interests.

"« The competitive-environment should be such

that it promotes the adoption of new technol-
ogies. In a market controlled by a few large
players, competitive pressure could eventually
stop being intense énough to stimulate inno-
_ vation. At the opposite extreme, a dispersed
market of small actors would not be competi-
tive enough and port operators would proba-
~bly lack the necessary funds to invest in new
technologies. ‘

The European Commission is already working

“on measures aimed in this direction. Current EU

competition policy comprises three main areas,

namely restrictive agreements and practices

(antitrust), the regulated or monopoly sectors and
state aid. In particular, restrictive practices include

certain' types of vertical /agreements and/or
distribution systems and unjustified refusal to

~allow third parties non-discriminatory access to

essential infrastructure.
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1. TEU: Twenty feet Equiyalent Unit (the standard measurement of container traffic)

References

Allen, F., Gale, D., Corporate Governance and Competmon Discussion Paper 99 28, Wharton
Financial Institutions Center, 1999. o ‘

Economides, N., The Economics of Networks, International Journal of Industrial Organization,
vol.14, no.2, March 1996. - - . '

European Commission, Guidelines on State Aid to Maritime Transport, Official Journyal, C 205
05.07.1997. ‘ ' ” -

European Commission, Green paper on seaports and marmme infrastructure, COM 97) 678 final. .
European Commission, Preliminary draft regulatlon on the application of Article 81(3) 3) of the Treaty

on certain categories of agreements, decisions and concerted practices between liner shipping

‘companies {consortia) pursuant to Councnl Regulation (EEC) No'479/92, 2000. -
European Sea Ports Orgamsatlon ESPO and its policies, ESPO Policy Document October 1999.

Papageorgiou K., Giannopoulos G.: The Port System Remvented Could Process Orlentatlon and
a Dynamic Configuration of Actors be the Solution?, International Journal-of Maritime Economics

~ (in press).

Various authors: Survey and Review of Existing and New Orgamsatlonal and Management Concepts
for Ports, WORKPORT Project Del 3, December 1999.

Contacts

Panayotis Chr|st|d|s, IPTS

 Tel.: +34 95 448 84 93, fax: +34 95 448 82 79, e-mail: Panayotls Chl’lstldls@]l'c es

Héctor Hernandez IPTS

Tel.: +34 95 448 82 98, fax: +34 95 448 82 93 e-mail: Hector. Hernandez@]rc es

The

IPTS Report

About the author
Panayotis Christidis is
a Civil Engineer and-holds a
PhD from the University of
Thessaloniki (Greece). He is
currently a-postdoctoral
researcher at the IPTS in

the Transport and Mobility -
- Group. His research
interests include transport
-economics and transport
policy issues, focuging on

~ the interaction between

transport infrastructure and

economic development.

® IPTS, No.54 - JRC - Seville, May 2001




Research and growth

A large part of econoymic growth is explained
by increases in total factor productivity. In simple
terms, this means that the same in\puts (i.e. labour
and capital) can be combined more productively
" to generate output. The way ‘this is achieved is
through the innovations that allow us to combine

the same basic inputs in ever more efficient forms.

The direct role played by research in this
simplified model. is that it creates the knowledge
on which such innovations increasingly often rely.
Some of the knowledge produced by research
“may find its way into products after undergoing
further refinements (and investment) in the
’/developme'nt phase of the cycle. However, the
creation of such knowledge may in practice be
~ hindered by the fact that incentives have to be
limited, so as to allow benefits from inventions or
: discoveries to accrue to society as a whole; after a
. reasonably short period of time, rather than to an

individual inventor.

The results ‘of basic science are usually-

sufficiently removed from immediately market-

) ,
a‘bl'e\,rLesuIts for it to be conducted in academic
settings ‘where ideas are ‘exchanged freely‘and‘
both the private sector and other researchers can
benefit from them. At the other end of the
spectrum, development work with obvious
immediate market impact is usually undertaken or
funded by individual firms. What has at times
proved more difficult is funding efficiently

~ intermediate typesof research.

Turning ideas into concrete products is gene-

rally protected by patent and  other intellectual

propérty rules, which provide a mechanism where-
by firms can recoup’ their investments through the
unchallenged - exploitation of their innovation
thanks to temporary monopoly power over it in the

market place. Obviously the balance between the -

interests of consumers and of producers has to be

watched closely and is not always without friction
(witness the recent developments in biotechnology

~ and pharmaceuticals).

However, as we signalled in Issue 12 of the

_IPTS Report (Kyriakou, 1997), there is potentially
a grey area between basic research at one end of

the scale and product development at the other
encompassing problems that have an-impact on
an industry as a whole (and not merely indi-
vidual firms) where research is needed to deal

with certain bottlenecks in translatihg‘ideas into
' marketable results, but is often not forthcoming
" given the difficulty the firms investing in it have

in 'securing the benefits of their- investment to
themselves. Indeed, although ‘individual firms

‘might in fact- benefit from undertaking the
research at their own expense (despite theyb

possibility of “free-riders” in the industry getting
the benefit without the -investment) they may
"be encouraged to wait to see if one of

" their competitors will take the first step, with .

ihe possible outcome (if all the firms apply the
same reasoning) that the industry as a whole is
held up.

- © IPTS, No.54 - JRC - Seville, May 2001
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sales and the tax rate decided upon, the allocation

of each firm’s contribution to each of the various ‘

[IBs set up in the sector is for it to determine - i.e.
it would be able to decide what proportion to:
devote, for instance, to the design [IB, safety IIB,
©testing IIB, etc.

: . Equally imporiant is the fact that there is an
element of competition between I1Bs. If firms are

_not satisfied with the performance of a specific 1B

they can start a new one, either addressing the
same issues or issues the\,firm(s) starting it consider
more relevant. If disappointed, firms could vote to
abolish any or all their I1Bs and rescind the tax.

Past examples of similar approaches

AithoUgh the 1IB proposal is as yet ‘u‘ntest\ed, it
. is not without precedents. One of the oldest fore-
runners exists in the USA as a result of the enact-

ment of the Agricultural Marketing Agreement Act
of 1937. This act provided for setting up ‘mar-

keting orders’, given a two-thirds majority appro-
val and periodic referendums (every 6 years) 0
gauge continued support. Although marketing or-

ders were also used as vehicles for output restric-

tions, about three quarters of them collect funds
for R&D -and market promotion. What they-tack

compared to the IIB proposal is the provision for

. free entry of new boards and the possibility of .

competition among them:

The most - obvious, and possibly most
- successful example of an idea of this kind is that

~ of Bell Labs in the USA, which was supported by

~payment of a small percentage of the revenues of |

~ operating comp‘anies\ to AT&T. To the extent that
~ this ‘support’ was permitted by the regulators to be
part of the rate base of operating companies, the
government, in effect, sanctioned a tax fo be used
for industryQWide research. Since AT&T controlled
the vast majority of the operators, free-riding

behaviour was not a problem.

Perhaps the most recent example comes from
the US pharmaceutical industry. The US Food and
Drug Administration was persuaded to raise the

fees it levies when drugs are submitted for approv-

al, so that more evaluators can be hired with the
‘extra revenue, leading to a reduction in the
- “approval-pending” time.

In Europe similar efforts have also been under-

‘taken. These include cooperative - research

projects dedicated to-industrial sectors, using a
bottom-up approéch and ‘taking ideas for
research projects which reflect the needs of the

" industry. Industry commonly finances cooper-

ative research, in some cases with the help of
public co-sponsorship. Research results are

available for all participating companies, and

* they are supposed to be strictly pre-competitive.

In-some countries such as‘Germany,' Belgium,
France and the UK, there are established

 structures of cooperative research; in other coun-

tries efforts depend on more spontaneous actions.
Institutional . examples™ include, ‘but are not
limited to, the AiF in Germany (The National
Body for ‘Industrial Cooperative ‘Research),
FEICRO (The European Body for Industrial
Cooperative Research), and the EU Commissioh’s
CRAFT (The European Programme for Industrial
Cooperative Research) (AiF, 1992):

; What the 1IB approach offers that is new is that
all these examples have not included the element

of competition between the research entities set -

up by-industries.

Most efforts to date (in Europe and elsewhere)
have not included the competition element

among such research entities set up by industries.

In the examples described here, only one.entity

has - usually been set up per industry, and
it therefore exercises an effective monopoly.
The multidimensional competition. allowed

by the proposal. presented here is absent in

®© IPTS, N&.54 - JAC - Seville, May 2001
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The whole process of setting up an 1IB begins
with an application, which needs evaluated by
the relevant official body to assess its merits. This
entails a risk of the build up of bureaucracy, and

'méy make it hard to rescind 1IBs once they have

been created. Safeguards therefore have to be .

built into the scheme to guarantee the effective
right of the participating firms to rescind the tax
and abolish the [IBs.

One potential criticism is that, foreign consu- )

mers will reap the benefits of the higher quality

and/or lower prices which have been achieved
thanks to taxes paid by domestic consumers. This

“could be alleviated if such mechanisms are not
limited to individual states. This is one area where
the European Research Area (ERA) initiative to

create a common European space for research -

" activities can play a key role.

Finally, the location of the R&D centres re-

ceiving funding from 1IBs is alsd an important

issue. Governments are not likely to be indifferent

" Keywords

to where Bell-lébs look-alikes are situated. Fur-
thermore, even if foreign firms participate in the |IB
approval and funding process, it is likely that
spillovers will most readily benefit domestic re-
search. centres rather than foreign ones, giving in-
centives to countries to adopt the lIB scheme early
on. Thus, once started such a scheme is likely to
spread quite quickly. . -

Conclusion

AlLin all the 11B proposal deserves attention as it
providés a way to empower firms to solve col-

lective action problems of a kind which are bound

to emerge when providing industry-specific public

goods. The scheme combines both government
aspects (taxes to eliminate ‘free-riding’ behaviour)
and ‘market mechanisms (free entry, competing
industry investment boards, etc.). Moreover it pro-
vides a way of reinforcing the relevance of science,
by placing it in contact with practical challenges,
without sacrificing the free exchange of ideas and
the positive sp|IIovers arising from them j

R&D, investment, mnovatlon public: goods, collectlve action
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« the 1992 Rio Convention on climate change
and the 1997 Kyoto Protocol on substances that
alter the radiative forcing of the climate system,

o and, the International Civil Aviation Organiza- -
tion (ICAO), which is responsible for regulatron ‘

of international air traffic (rncludrng environ-

mental regulation).

The European Union (EU) has taken its part in
this worldwide effort. A number of research projects
on stratospheric physics: and chemistry were
initiated through the European Commission’ (EC)
Environment Programme back in the early 1980s.
As a response to the ratification of the Montreal

Protocol, which came into force in 1989, the EU -
and the individual Member States set up a-stratos- -

pheric research programme in 1989. T his initiative

was strongly endorsed by the scientific community,

~as despite the existing bilateral cooperation be-
tween Member States, conrsiderable scientific
" benefits could result from better coordination at the
European level. To strengthen the coordination be-

tween European and national activities, both a
Science Panel on Stratospheric Ozone and a Euro-
pean Ozone Research Coordinating Unit were estab-

Jished (see Figure 1 for an overview). These scientific -

bodies helped in the definition of a balanced
programme, which was developed further within
the framework of the environmental part of the EC's’ ‘
3rd, 4th and 5th Framework Programmes for
Science, Research and Technology. The main ele-
ments of this programme,y which ‘have been con-
tinously irynpylemented over the last decade, are:
. Lab'or,at'ory measurements of -chemical and
micro-physical' processes. '
« Development of new instruments.
_» - Coordinated field measurements.
« Ground-based observation networks for long-
term monitoring. .
o Deployment of research arrcraft and balloons
for in situ and remote-sensing instruments.
« Analysis of satellite data from Earth observation
systems.
+ Improvement in theoretical and modelling work.

" Figure 1. OUervlew of European stratospheric
’ research and its lmks
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albedo. When these factors do not change, it is
clear from both measurements and models that an
ozone reduction results in an increase in UV-B
radiation. Similarly, assuming all other things to be
equal, it is possible to calculate the UV trends that
have resulted from the observed ozone trends.
However, in order to increase our confidence in
these calculations, it was important to improve our
understanding of the relative céntribUtions of all
the factors under different conditibns. Thus, the
scientific response to the ultraviolet radiation pro-
blem has been based on a strategy involving ins-
trument development, field experiments, databases
and model calculations to improve detailed under-
standing of the processes in the atmosphere which
~attenuate and scatter solar ultraviolet radiation.

Within this framework, European-wide research

projects were best suited to investigating regional

aspects of solar ultraviolet radiation.

The upper troposphere and lower stratosphere

(UTLS) remains a region of major concerr for both

climate impact and the surface environment. Be-

cause much of the ozone column resides in the

lower stratosphere, small changes in ozone in this -

particular region have a large impact on the surface
UV flux. In addition, because of the radiativé
properties and temperature structure of the atmos-
phere, changes in ozone have their largest impact
on climate when they occur in the upper tropos-
phere and lower stratosphére. Therefore, our lack
" of knowledge of the processes taking place in the
UTLS mékes it impossible to predict the future evo-
Jution -of the atmospheric composition of this re-
gion with any degree of confidence. Furthermore,
this occurs in a situation where the UTLS has been

directly perturbed by increasing emissions from . .

both subsonic and supersonic aircraft. Indeed, the
impact of aviation is of special importance within
 the context of bther*emissions, as emissions. from
aircraft are made directly into the atmosphere and
_ notat the earth’s surface. While aviation emissions

have been regulated through the implementation of ‘

standards agreed by ICAO, these regulations have
mainly been introduced to address local pollution
issues. Direct injéctions by aircraft of nitrogen oxi-
des (NO,), water vapour (H,O) and particle precur-
sors into the UTLS have global effects and are likely
to increase substantially over the next tWenty years.

* The main questions related to the impact of avia-

tion on climate change and UV-B include the effect
of NO, on stratospheric and tropospheric ozone,
the climate and chemical effects of contrails and

cirtus clouds, and the role of water vapour
- emissions in the stratosphere. The relative climate

* impact of these emissions compared to that of CO, -

is also a critical issue.

Finally, one of the key questions toncerning
future changes in the ozone layer is the amplitude
of the potential recovery which may start to occur
at the turn of the century, after the peak chlorine
loading in the stratosphere should have been rea-
ched. As signs have begun to emerge of stratos-

pheric trends in temperature, aerosol abundance
.and water vapour, the post-2000 stratosphere will

be different from the one studied in the past
decade. The synergistic effect of all perturbations is
still to be quantified in terms of their impact on the
ozone content. Indeed, climate change could pro-
foundly alter the future composition and variability
of both the stratosphere and the troposphere. Tem-
berature and water vapour variations would clearly
have radiative, dynamic and chemical effects. For
example, incréased tropospheric temperatures and
water vapohr might lead to stronger stratospheric
wave driving, to colder tropical tropopause tem-

peratures and hence to reduced water vapour in

 the lower stratosphere. At the same time, the lower

stratospheric. cooling associated with CO, concen-

tration increase and ozone depletion might in turn

\ lead to enhanced formation of PSCs and cold

_aerosols and hence additional ozone losses. Sev-

eral such mechanisms can thus be suggested, and
moreover unexpected feedback may arise from an

interactive coupling of dynamics and chemistry.
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The lack of under-
standing of the processes
taking place in the
upper troposphere
and lower stratos-
phere (UTLS) makes it
impossible to predict the
Sfuture evolution of the
~ atmospheric compo-
sition of this region
with any-degree

of confidence

Direct ingections by
aircraft of nitrogen
oxides (NOx), water
vapour (H20) and
particle précursors ‘
into the UTLS have
global effects and are
likely to increase.
substant;iallyyover the

next twenty years
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Future stratospheric research and
policy relevant issues ;

A number of important changes in atmospheric
Co\mposition will occur over the next few decades.
Stratdsphekit halogen loadihg should have peaked

Jin. 2000, and by 2020, it is predicted that it will
decline by about 10%, returning to 1993 levels.
Also by 2020, the globally averaged ,radiativé
forcing will probably~have increased from ~1.8
~Wm2 to ~2.5 Wm compared with 1750 levels,
with noticeable regional differences resuit}ng from
different contributions from long- and short-lived
gases and aerosols. Durring the same period,
ground sourcés of NOx, volatile organic com-
pounds (VOC) and other pollutants will continue to
changé significantly, as will the amount of such
pollutants reaching the free troposphere. The
_impact of aviation will be of special .importance
~.within - this c@ntext, as aircraft emissions (e.g.
particle precursors, NOx and H,0) occur within-
the upper troposphere and: fower stratosphere and
are I‘ikely to increase éubstantially (the anﬁount o
of aviation fuel burnt is predicted to rise by 70- The use of new short-

: " lived compounds which
150% by 2020).

are partially destroyed
in the troposphere as a
substitute for CFCs

requires a quantitative

For stratospheric ozone, the main question will
thus change from being “what effect will changes
in halogen loading have?” to “what effect will

understanding of the

other atmospheric changes have on stratospheric S
! processes governing

iven - th isti igh hal - : )
ozone given the existing: high halogen load the amounts reaching

“ing?” and “how will the effects of ozone change
o o o the stratosphere
combine with other atmospheric changes?” These

~ questions bring into play a number of issues,
which are in line with the general framework of .
sustainable development currently driving envi-
ronmental policies in Europe. They also imply

.new- directions in atmospheric research, which.

include a stronger emphasis on the coupling be-

i the additional ~ tween the lower stratosphere and the upper tropos-

%

phere, the interaction between ozone depletion,
global pollution and climate change, and the

need to observe and model the atmosphere in

different latitude areas (e.g. the tropical regions).
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Note , ,
1. The research activities and scientific advances conducted by the European scientific community from

1996 to 2000 within the EC 4th Framework Programme and EU National Programmes are described in

~ detail elsewhere (EC, 2001). This article is based on the introduction of the cited report written by the

same authors and is focussed on the research strategy of the European stratospheric programme, key

areas for future research and issues for formulation of environmental policy in the near future.

‘Brasseur, G. P, Cox, R. A., Hauglustaine,

References

Lister, D. H., Sausen, R.,
Schumann, U., Wahner, A. and Wiesen, A.,” European Scientific Assessment of the Atmospheric
Effects of Aircraft Emissions, Atmospheric Environment, 32,13, 2327-2422, 1998.

EC, European Research in the Stratosphere, EUR 16986, 1997.

EC, European Research in the Stratosphere 1996-2000, 2001 (in preparatlon)

D., Isaksen, 1., Lelieveld, }.,

EC, Making a reality of The European Research Area: Guidelines for EU research activities (2002--

2006), COM(2000)612, Brussels, 2000.

EC, Multiannual Framework Programme 2002-2006 of the European Commumty for research, .

technological development and demonstratlon activities aimed at contributing towards the creation

- of the E/uropean research area, COM(2001)94, Brussels, 2001.

IPCC, Aviation and the Global Atmosphere, Cambridge University. Press, 1999.
WMO, Scientific Assessment of Ozone Depletion: 1998, Global Ozone Research and Monitoring
Project - Report No. 44, 1999.

Contacts

'Geofgios Amanatidis, European Commission

Tel.; +32 229 588 15, fax: +32 229 630 24, e-mail: Georglos.Amanatldls@cec eu.int
Gérard Mégie, Centre National de la Recherche Scientifique

Tel.: +33 144 96 48 69, fax: +33 144 96 49 13, e-mail: gerard.megie@cnrs-dir.fr
Dimitris Kyriakou, IPTS ’

" Tel.: +34 95 448 82 98, fax: +34.95 448 83 26, e-mail: dimitris.kYriakou@irc.es :

The

IPTS Report

o
%
-

)

About the authors

Georgios Amanatidis

holds a doctoral degree in
atmospheric physics from
the Aristotle University of
Thessaloniki, Greece (1988)
-and a DEA in atmospheric
chemistry from the Univer-
sity of Paris XlII, France
(1984). He has been
working for 5 years as a
research scientist on urban
air pollution-at the National
Scientific Research Center
“Demokritos” in Athens,

Greece. Since 1994, he has~

been a scientific officer for
stratospheric research on
the Environment and

Sustainable Development -

Programme of the Research
Directorate General of the
European Commission in
Brussels, Belgium.

@ IPTS, No.54 - JRC - Seville, May 2001




require -a revision. We cannot understand this
situation in terms of continuity OR change. We
need to take both aspects into account”. This state-
ment was not made by an Information and Com-
munication Technology (ICT) planner, but it is an
important. message from a psychologist, with
extensive experience in her domain .of expertise
(Viorst, 1987). We should learn from the examples
- of the past.

The layered infrastructure model we will use
was proposed by Abe Mamdani at Imperial Colle-
“ge, UK. His model includes three broadly defined
layers (Fig.1). The lower layer is the commu-
hication transport layer. This is the “plumbing”,
which deals with communication pipes and finks.
The upper layer is concerned with the appli-

cations. It deals with society-and people. The

middle layer serves two. purposes: to take care of

“the management and control of the transport layer -

and to provide support to the higher layer
services. In practice, it is not always possible to
.have very precise lines of demarcation between
them, As such, we will use it only as a quick
 referénce model to support the understanding of
the message, rather than’faim for it to be complete

or exact.

Transport iaver

Originally, telecommunications networks

(mainly voice networks) and computers occupied

two separate worlds. One of the parts of a ‘

“computer is a pathway or channel for data and

instructions between hardware devices, namely

the computer-bus. The time came when there was
a serious gap between the compufer—bus, with its
high speeds over a short distances, and the
telecommunications network, with its low speeds
‘over long distances. The- Local Area Network
(LAN) provided the missing link, bridging the
computer-bus and the public or private Wide Area
Network (WAN).

Several attempts were made towards early

integration and. important questions were raised.
How would it be possible to take advantage of the

sophisticated computer functions and still operate

the widely distributed telecommunications network

with a guaranteed quality of service? How would it
be possible to evolve from- corporate towards na-

tional and international networks, ‘Using,private,

public or mixed networks?

The telecommuniéétions world. prior to large-
scale data transmission was characterized by well-
deVeIopéd and interhationally agreed standards
and well-trained people, driven by a philosophy
based on order. The computer world was less inte-

rested in worldwide standards. It was more market

driven and implied fewer rules. The abilities and
qualifications of computer specialists varied great-
ly. There was a lot of freedom, sometimes to the
pbint of chaos on the worldwide network.

“Within a speciﬁt computer-network however,
there was a form of dictatorship, inflexible formats,

commands and obstinate de-facto standards. The

terminals were strictly designed'to be connected to

a ‘specific mainframe computer in a masterslave

relationship. What freedom there was. mainly
existed- in the way the system developed on the
supply side and the choice of a specific system on
the user side. Once'the syétem had been chosen,

users would be locked into the specific system or

family of systems. The concept of modular families
of systems, offering a range of service capabilities,

- was developed by the manufacturers to tie their’

customers to their products.” User choice on the
hardware side was limited to looking for the
optimal package.

. The -mainframe computer became the basic

element of the physical infrastructure on the

computer side. In order to provide better access to

" information for data users, mainframes {from the:

samé manufacturer) started to be interconnected

~The IPTS Rebort

Telecommunications
and computing started
“out as two separate
worlds. It was therefore
posSiblg to transmit

- at high speed over
short distances and
low speed over long

distances, but with no

intermediate option -

In the days/of the -
mainfmme, computers
werephamctem’zed by
rigid standards
ensuring éustomers
were locked into
a particular

supplier’s hardware
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One of the aims of the ICT world was to push the
functionality of an automated ind(Jstry, including
the design offices, towards the macro scale. Instead
of uSing a computer bus, a sort of wide-area comput-
er bus is used. Instead of serving the product line of
a corporate business, it serves an economic value

chain. If we mirror this process in soft.format, we
create the environment for the electronic market pla-
“ce. Opiirﬁizing the system at the macro level should
make it possible to optimize the control of inventory.

On the programming side there has been a shift

towards object-oriented programming, The wide area
computer-bus carrying the objects is the Object Re-
quest Broker (ORB). Some of these objects were desig-
. ned to be able to act autonomously, socalled agents.
A “family” of agents, a Multi Agent System, is thus
created to serve the users and their applications (KIM-
SAQ). Some RTD projects built an interaction-agent
architecture, an implémentation of generic managerial
- principles (GAJA). The foregoing examples show a
conscious implementation of intelligence in the

infrastructure, thus mimicking human organization.

Traditionally the regulator starts by defining the
lower layers. The reason is perhaps the analogy with

~ the power supply. However, it is striking that even '

regulatory hard-liners accept that the upper layers
need to be kept free from all regulation. Neverthe-
less, the need to regulate certain aspects of the upper
layers has been apparent for several years now. With

the advent of the Intemet, rules of conduct goVérning i

servers became: important (Poullet, 1995). Last? but
not least, if agents in a multi-agent system envi-
ronment where the agents are drawn from different
sources take actions autonomously, who is liable if
b things go wrong? Thus, rules governing the conduct

of agents are no mere [uxury.

Application layer ;
The applications layer benefits from the power-
ful capabilities of the lower layers. Sometimes

however, there can be drawbacks. Consider, for
instance, the home platform. Television, and broad-
casting in general, was a separate world from {CT

“and therefore TV and telephony have evolved

very different legal frameworks. Digital Television
changes the picture dramatically. Here too, we see
a strong tehdency to use economies of scale and to
provide the highest possible level of service to the
end-user. Even in the very recent history of digital
television, we are beginning to see vertical integra-
tion, from the delivery of the programmes, access
control, the ownership or lease of transmission
channels, up to the specification of the receivers. in
some cases, broadcaster even control supply of
equipment to the customer. Only a ‘cou\ple'of years
ago the customer was free to purchase a receiver,

independent from the service provider (Reimers,

'1998). Again, we notice the recurrent trend towards

vertical integration and the tendency to seek order
on the infrastructure-side and seeking freedom on
the user-side!.

ICT architecture and policy

The conscious implementation of intelligence
in the ‘infrastructure’ deserves the attention of the

policy-maker..“Now, there is a need from the very

beginning for a creative legislative thinking from

- the “law provider or legislator” for a juridical guid-.

ance in a lot of problems. So, no helpless running
after the facts; but joined thinking and putting it in
correct channels, just like a seismograph to mea-
sure the pace of society” (Prof. Dillemans, Presi-
dent of the Flemish Research Policy Council). This
statement was made in the context of ethical ques-
tions in biotechnology. However, it would seem to
be perfectly valid in relation to the delicate

question of the growing intelligence in the commu-

~ nications infrastructure.

There is also unconscious implementation of
intelligence in the infrastructure. This development

--may be the result of the unconscious internal drive

The IPTS Report

In ’software,k object
oﬁented programming
represents a shift
towards enhancing the
level of intelligence built
, into the objects,
enabling them to act -
with increased

autonomy
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Conclusion

In this article, we have tried to use a number of

examples to ilighlight aspects of trends in the devel-

opment of technological infrastructures that are

likely have an impact on future policies. Non-

technical issues will increasingly influence mana-

gerial decisions in technology about development

choices. However, “Electrons, photons.and bits do

not know whether they are working in a regulated or

an unregulated business” (A.G. Chynoweth, USA).

" In other words, it is better to remain realistic; to

monitor 'carefully what happens in‘th‘e market .

place, to understand the business and to anticipate

side tends to be both techno‘lbgy ihdependerit
and time independent.

The open systems environment can be seenasa

technical representation of a form of organiza-
tion, reconciling the freedom of the individual
and the order of the,drg’anizatidn. ’

Multidisciplinary groups are needed to reflect

_on these issues. They should be equipped with

the latest technological means, to investigate
the interaction of the infrastructure and its users, -
to'help policy in its efforts to safeguard the rights

The IPTS Report

~ ina well thought out way. To anticipate, it-can help  of the actors involved.
" to investigate what happens consciously and tryto . : ,

understand what happens unconsciously, knowing ' It is hard to demonstrate the impact of social
that every model and every metaphor has its limi- N
tations. Thus, to summarize: \ o theless, it is to be hoped that a task force, or other
~» The quest for freedom on the users side ’

and the quest for order on the infrastructure - to reflect on these issues. ;
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Notes

1. The Dig'itai‘Video Broadcasting (DVB) projecf not only provides an efficient coding mechanism to aflow

more programmes to be transmitted-over the same channel, but also compatibility with other applications, - '

ariicularly Internet-based ones. Users willeven have the freedom to interact with. the objects on the
kcreen, i.e. Jook at therri\frt)m different-angles and so shoppers could for instance check if what they are look-
ng at is the right product 0 buy. The availability of ymass\ive storage capabilities, at home and at work, will
hange the content industry forever. The consumer of multimedia contentcan ever act as"a\co'ntent proi/ider.
urther support will be provided by increasing visualizyation, verbalization and even “emotiohalization" of

e human interface with the infrastructure. Policy-makers need to be aware of these developments.

'science research in ICT (Buigelman, 2000). Never-

~ initiative by a multidisciplinary team, can be set up
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CulturalHeritage and Advanced
~Informat10n Technology a Promlsmg

Outlook

Luciana Bordoni, ENEA

 heritage.

B Issue Advanced informatlon techno|og|es are openlng up possibllltles enabllng greater
"\'access tO Europe' S cultural heritage for both Europe S c|t|zens and the world asa whole ‘
: Wlth the attendant potential for studv, conserVatlon and economlc explontatlon thiS bf’ ings o,

Relevance The use Of advanced informatlon technologies in the cultural sphere constltutes '
- a valuable tool fOr generatlng hew opportunlﬂes fOI‘ buslness education and trainmg

'However it also raises DO"CV challenges, such as the need to create the condltlons enabling :
. these new actlvities tO develop, SO as tO make the ITIOSt Of the potentla| Qf Europe s cultur al

Introduction

_he application of advanced information
technology -often drawing on artlflaal
intelligence techniques— to those areas
connected with studying, preserving and

exploiting our cultural heritage has grown in recent

~ years. Many problems have been approached and
dealt with using neural networks, fuzzy logic,
expert systems, etc. Over the last few years, ar-
chaeology. has partlcularly benefited from this kind
of technology. A joint research project being under-

"~ taken by archaeologists and architects working
together with information technology experts has
made it possible to deal with a range of problems
in novel ways. Recent applications of display tech-
niques and virtual reality (VR) have contributed

" to developing software tools capable of helping

archaeologists carry out their work. An interesting.

experiment in the field of managing the art collec-

tions held by museums has been developed usmg

" multimedia systems. Recently, “multimedia tours”

provide a number of new ways to exploit museums,
making it possible, for instance, to utilize new

archiving methods and new types of visitor services.

Libraries have also. been able’t/o‘put this
technology to good use. The use of information

“technology by libraries is spreading rapidly and

intelligent digital libraries are currently being devel-\
oped. Libraries of this kind use special purpose
search engines to locate information and offer a

range of user-oriented functions.

' Digital heritage and cultural content is one of the
five main areas for research and technologica| devel-
opment under the “Multimedia Content and Tools -
Key Action IIl” of the Information Society Technolo-
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Table 1. Projects included in Action Line II1.2.3:
Access to scientific and cultural heritage
(httpllwwwwrdi&luﬁstlkaai

The COVAX {Contemporary Culture Virtual Archive in XML) project,/ in'which ENEA-is a
participant, intends to combine document descriptions and digitized surrdgates of
documents from libraries, archives and museums, so as 1o build a global system for
“search and retrieval, thus using the Internet to enhance the accessibility of primary
* source documents rega}dless of their physical location (http://www.cavax.org/).
COVAX should act as a meta-library, offering access to a network of distributed
repositories and databases of contemporary culture: the user will see the network as a "
single library with book references, search aids, facsimile images, museum items, etc.

COVAX

The CULTIVATE-EU (http://www.cultivate-eu.org/} project establishes aEiropean
Cultural Heritage Network linking the National Nodes across Europe. it provides a
single point of information on the Cultural Heritage research programme. The main

CULTIVATE-EU

directives to citizens.

_ purpose is to link European institutions with nationa!l administrative bodies and -
professional organizations and institutions in order to link-European activities and

The MEDICI Framework The MEDICI Framework (Multimedia for Education and employment through k
\ ' Integrated Cultural Initiatives) (http://www.medicit.org) is a framework of
cooperation established and supervised by the European Commission, it operates
not only in Europe but worldwide. MEDICI promotes advanced training systems,
which will exploit knowledge and skills across Europe 50 as to create new job
* profiles and opportunities. ' '

ced information technologies have bee,ny applied

in practice to enable or enhance access to cultural

© content. The examiples presented are: the appli- .
cation of natural language processing technigues
to provide solutions for the planning and imple--

‘mentation of a multimedia information technolo-
gy systém - the use of neural networks to recognize
works of art; and use of systems able to create user
models and filter information to enable intelligent

access to document archives.

Example 1: A multimedia system based
on Cesare Ripa's iconologia

One of the most important literary works for

understanding images is the treétise\ lconblogia by

. Cesare Ripa. [t is obviously riot the only book of

'its kind, but it certainly one of the richest and best .
known. The author clearly stated that his book
was intended for painters and it supplied them

with a reference code for creating images or parts.

thereof (for instance, combining images or

- incorporating them in a.more complex context).

The book fulfilled its aim.and was so successful

that ‘it is nowadays an essential tool for inter-

preti’ng a large part of the art that was. created
between the 170 and 19t centuries. -

The planning and implementation of a multi-
media information technology system (Bordoni, et
al., 1996) based on Cesare Ripa’s Iconologia (Ripa,

1992) has made it possible to combine iconogra-

- phy and the new multimedia technology. Natural

Language Processing is a central problem for-
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resources held in libraries. Moreover, the end user

is no longer a passive consumer of documents, but

an active researcher, In order to assist users in these

new interaction methods, it is necessary to supply -

them with much richer and more flexible environ-
"ments. It is thus necessary to seek efficient methods

that would supply a digital library’s interaction -

environment with the appropriate forms. of content

representation in order to give users the suggestions

“needed to locate the desired data. Recent research
has shown that displaying information in appro-
 priate ways can speed up the process of locating
and understanding that information. Electronic
- library service prototypes are being developed that
use machine learhing techhiques to analyse,
classify and understand documents and to classify

and model patterns of usage.

These systems are able to create user models that
“allow the system to adapt itself to the characteristics

and needs of the specific users of the Systefn./lnfOr-'

mation filtering systems (Belkin, et al.1992) are
interfaces Iotated between the information source
and the user and can determine the relevance of a
document by comparing it to ah explicit model of

the user’s information interests. These systems, base

their modelling activities on a dynamic -user clas-

sification model by means of a series of so-called

““stereotypes”. Besides -acquiring knowledge, the
‘system is also able to infer data to obtain new knowl-

edge from that contained in the model. An informa-
tion filtering system based on usage modelling

" means that the user need not read all the-documents
“provided by the source, but only the- potentially

interesting ones. While reading a document, the

user can express an opinion on its relevance, which

makes it possible to adapt the model. to the topics

that 'the user seems to be most interested in. These
filtering systems have been used for a number of

experiments and assjéssments (Bordoni, et al., 1999).

Conclusion

The use of advanced. technologies allows the

achievement of goals of important cultural value

which are beyond the reach of traditional tools.
The dissemination and fruition of cultural heritage

 benefits from the use of these technologies. In

particular, personalization and ‘interactivity (which
are intrinsic features of multimedia commuhicétion
techniques) exhibit a good match with the complex
and variegated contents typical of cultural heritage.
Moreover synergies can be obtained from con-
necting museums, libraries, and archives; and-this
'will no doubt open up our cultura/‘l heritage to new
aventes of exploration. y 3
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' Techno—Econom|c Analysis Report 1999-2000 EUR 19626 EN Aug-OO '

e C. Greaves, F. Leone (ed.) Regulation and Innovation in the recycling industry EUR
19623 EN Jul-00- ‘ '

e R. Zoboli, K Leone (ed.) Regulation and Innovation in the area of end-of-iife vehicles
EUR 19598 EN Jul-00

‘e - A Tukker, E. Haag, P. Eder {ed.) Eco—Des,ign: European State of the Art - Comparative
Analysis EUR 19583 EN Jun-00 ’ :
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J. Gavigan, M. Ottitsch, S. Mahroum Knowledge and Learning - Towards a Learning .
Europe EUR 19034 EN Dec-99 -

s - K. Ducatel, J.C. Burgeiman Employment Map: jobs, skill and working Iifeen the road to
2010 EUR 19033 EN Dec-99 ‘

e M. Weber, M. Zappacosta, F. Scapolo The Competmveness Map Avenues for Growth
EUR 19032 EN Dec-99

o E. ’Cahill,F. Scapolo T,he,Technoloc;;y Map EUR 19031 EN Dec-99
e T Gameson atural Resources and The Env‘ironmeh‘tPane| Report EUR 18970 EN Jun-99

o Scase, R. {J. Gavigan, ed.) Demographic and Social Trends lssue Paper:‘l\/losaic"Living
EUR 18969 EN Jun-99 '

o  Mercer, D.(J. Gavigan, ed.) Demographic and-Social Trends IssUe Paper: The Future of
Education in Europe until 2010 EUR 18968 EN Jun-99

. Coomans G. U. Gawgan ed.) Demograph|c and Social Trends Issue Paper Europes
Changmg Demography Constraints and Bottlenecks EUR 18967 EN Jun-99

. Kynakou D., Ciscar, J.C., Lievonen, J., Salo A. 1998 Techno-Economic AnaIyS|s Report
"~ EUR 18964 EN Jun-99 ‘ '

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

e MUnker, T., Sorup, P., Schmitt, A., Rosén, K. Life Sciences and the\Frontier‘of Life
* Panel Report EUR 18743 EN May-99 ' ' '

. e Fahrenkrog, G., Scepolo F The Futur/es'Project: Overview EUR 18731 EN'Apr-99
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ABOUT THE 1PTS

The Institute for Prospectlve Technologrcal Studres (IPTS) is one of the eight institutes making up the
Joint Research, Centre (JRC} of the European Commrssron It was establrshed in Seville, Spam in
September 1994. \ s

The mission of the Institute is to provide techno economic analysis support to European decision-
makers, by monrtorrng and analysrng Science & Technology related developments, their cross-
sectoral impact, their inter-relationship in the socio-economic context and future policy

implications and to present this information in a timely and rntegrated way

The IPTS is a umque publrc advrsory body, independent from special national or commercial
interests, closely assocrated with the EU policy-making process. .In fact, most of thework
undertaken by the IPTS i 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

: Commrttees The IPTS also does work for Member States" governmental, academic or rndustnal
organrzatrons, though thrs represents a minor share of its total activities.

‘ Although partrcular emphasrs is placed on key Science and Technology fields, especially‘ those that
have a driving role and even the potential to reshape our society, important efforts are devoted to
rmprovrng the understanding of the complex interactions between’ technology, . economy ‘and”
society. Indeed, the impact of technology on society and, conversely, the way technologrcal
development is driven- by socretal changes, are highly relevant themes within the European
decision-making context. ‘ ‘

The ‘inter- drscrplrnary prospectrve approach adopted by the Institute is: mtended to provrde
European decrs,ron-makers with a deeper understanding of the emerging ST issues, and it
" complements the activities undertaken by other Joint Research Centres institutes.

The IPTS: collects rnformatJon about technological ‘developments and their applrcation in_Eufope
and the world, analyses this information and transmits it in an accessible form to European
~ decision-makers. This is implemented in three sectors of activjty:
o Technologies for Sustainable Development
- e Life Sciences / Information and Commumcatron Technologres
o Technology, Employment, Competitiveness and Society

In order to \rmplement its mission, the Institute develops appropriate contacts, awareness and skills ‘
for antrcrpatmg 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 Netwoyrk of European
Institutes working in similar areas. These networking activities enable the IPTS to draw on a large
pool of available expertise, while allowmg a continuous process of external peer- review of the in-

" house activities.
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