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2 Editorlal Technology and “Star” Economles

information and Communication Technology

4 A New Paradigm for eGovernment Services ,

: In order to meet pressure to reduce costs while improving services governments are turning to
ICTs. Today they are seeking cost-cutting, efficiency and organizational reform. Tomorrow they
will need to fook more at demand factors and societal change as drivers of a new paradigm of
eGovernment services, one that will support the flexible life- and work-styles of the future.

- innovation and Technology PO“CV‘

11 Making New Capital and Innovation Expllclt in Growth Modelling
Existing economic models make no distinction between capital invested in new and old tech-
“nologies. Disaggregating these parameters allows models to be developed which enhance in-

sight into the impact of the spread of technology on the economy.

innovation and Technology PO"CY

17 Economic Indicators and the New Economy

¥ The main economic indicators have not reflected the changes brought about by information
and communications technologies in recent decades. New approaches. and methodologies
need to be developed to bring the indicators back into line with today’s economic reality.

Environment

25 Sustainable Land Management and Soll Use: Economic Factors
~ Soil is an essential part of the environment and its degradation can have impacts that are
potentially as serious as better known environmental issues. Overall awareness of the issues is
still lacking, and developing a community of stakeholders is an essential part of encouraging a
proactive approach.

Teansport

33 Consumer Choices that Drive the Car Market

“ Consumer choices regarding car ownership depend on a number of economic, technological
and- sub]ectlve factors. An analysis of the patterns of purchasmg, replacing and scrapping
cars can provide useful clues for technology policy.

ERRATUM

In issue 77 there was a typographical error in the name of the author of the preface. His name and title

 should read Habil. Dr. Antanas Cenys. [Our apologies to Dr. Cenys for the error.] -
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- This can clearly have positive implications
in that by removing the obstacle of distance it ex-
pands consumer choice by making transactions
possible with-a wider range of potential suppliers:
It canalso however have other implications, whose
outcome is not so clear cut.

First, it is likely to widen gaps in income distri-
bution: within the same profession, fees (and hence
incomes) will vary widely, often for the same type
of service. Second, although less obviously, though
not necéssarily less a matter of concern, it may
divert attention and ‘valuable resources towards
marketing and pror/notio‘nal exercises. This is quite
likely in activities in which it is very hard for '
purchasers to determine the quality of the service
or producf before they buy. it. This is typically the
case where asymmetric information is involved,
i.e. the seller, or someone similarly trained is in-
herently better positioned to know more about the
prqduét than the layman purchaser. '

If the fees a profeséional is able to command
can vary hugely, depending on how many people
have a high regard for his or her services, then it
may pay to devote time and resources to markefing
or promdtion. By way of example, most medical
operations will be performed equally well and with
the desired results by most accredited surgeons;
nevertheless -a few ‘well-known’ ones will com-

~ Contact
~ Dimitris Kyriakou, IPTS .
Tel.: +34 95 448 82 98, fax: +34 95 448 83 39, e-mai

‘mand very high fees, even for operations that are

run-of-the-mill, and which most of their colleagues
would perferm equally well.

“This rush into promotion and marketing by the
service-seller can have two problematic corollaries:

first, it will divert limited resources (e.g. time) away |
from activities that can actually enhance the quality .
of the service but méy be more demanding and

“have a slower and less spectacular payoff (e.g. fur- .

ther study, training research, etc.). Second, as more
and more of those service-sellers make this calcu-
lation and adopt this strategy; demand will rise for
the services of intermediaries (i.e. promoters, mar-
keters, publicists, etc.}, making these jobs highly
lucrative and attracting talent to them (and away
from more “productive” activities), We may end up
at an equilibrium in which quality is stagnant, the
incomes of the service sellers do not change dras-
tically, as the efforts of the intermediaries involved
in promotion wars, cancel each other out, and the
only true beneficiaries are the intermediaries
themselves (whose services become indispensable,

for defensive reasons if for no other reason, i.e. to

" counter the effect of competitors using them).

Whereas the first consequence was of a distri-
butional nature, this last one affects not simply the
distribution of income/welfare, but also the overall
levels of income/welfare achieved.

I: dimitris.kyriakou@jrc.es
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not so clear. It is for this reason that much of the
research in this area supported by EU RTD program-
mes has focused on encouraging cultural change in
-public administrations; research projects typically

“centre on training and new working. methods

‘as ways of preparing the ground for reform. These
programmes can help the process, but they rely on
strong commitment and political leadership on the
- part of governments for their success. ‘

Government-specific factors

If organizational rationalization and efficiency
is only part of the story, the other part relates to
themes which are the essence of government, and
for which eGovernment provides a golden oppor-
tunity for their 'reinforcemént. A conference on
eGovernment organized in 2001 by the then
Belgian Presidency of the EU identified five funda-
mental criteria for good government: tranisparency, -
participation, responsibility, effectiveness and
coherence.2 These and other aspects have been

reaffirmed more recently.3

Transparency is perhaps the most sensitive cri-
" terion, due to its different treatment in each of the
* Member States according to their traditional cul-
tural views with respect to the openness and avail-
ability of information. In some Scandinavian coun-
tries, for example, citizens have far greater rights
- of access and inspection than in most countries.
But transparency is a necessity which could make
public administration more respon'sible‘and ac-
countable, and neéw technologies can facilitate this.
For ‘example, the publication of public procure-
ment tender conditions on the Internet ensures
“open procedures which give equal opportunities
for suppliers and-diminish the possibilities of fraud
or. corruption, Such' processes can also have a
positive influence on industrial policy. One of the
recent initiatives regarding transparency has been
“the proposal for a Directive on the re-use and
exploitation of public sector documents. This was
driven partly by a need to ensure a level playing

field between public and private players in new

digital content markets, but also to put to use the
enormous amount of information in the public
domain in order to kick-start those markets.

Access and participation. Electronic public

services have to be available for all citizens — this
in turn implies equality of access for all - unlike the

priVate sector, which can (within certain limits)

choose its customers. Equal access to eGovern-

.ment sérvices isan aspect of social inclusion. Tech-

nologically, this involves the use of all kinds of

technical infrastructure, maximizing convergence

between platforms (in simple terms, this means the

use of the Internet thfough fixed, and mobile net-

‘works, and even digital television platforms).

‘Coherence and interconnection criteria are as
much organizatidnal as they are ‘technological.
Currently, emphasis is given to the need for a single
access point for citizens to all eGovernment ser-
vices. This implies’ a high degree of coherence bet-
ween the different parts of public organizations
and as well as an interconnection and fluid inter

operability between them.

. The-question of,interoperability has become as -
~ essential for the future of eGovernment as it has for

the future of the Information Society as a.whole.
Full interoperability is facilitated by open systems
with open interfaces, something in which the pub-
lic sector can play an important role — yet another
example pointing to a relatidnship with industrial

policy. The European Commission is working

‘towards a European interoperability framework -

to tackle the technical aspect of cross-border
collaboration. This work has shown that open sys-
tems are important, but they must be complement-
ed with agreements at the level of specific imple-
mentation. Interoperability is not simply a tech-
nical matter, it relates also to the ability of different
branches of government to work together -‘joined-

up’ government as the British call it.4
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“ations), it may be necessary to extend these to a

wider range of government services.

eGovernment Services over 'open technology
platforms

There are good argumeynts for a.technology

policy approach that favours the use of open plat-

forms as the vehicle for eGovernment service deliv-
“ery. The provision of eGovernment services is by
nature very costly since deployment has to be mas-
sive to be effective - most public services need to
reach as many‘users as possible in an undifferen-
tiated way. Establishing and applying formal stand-

ards in this area would be very difficult in view of

the diversity and fragmentation both -within and
across Member States, combined with the constant

_stream innovation involved.

But as a result a lot of money is being wasted
reinventing systems, a situation compounded by

the possibilities of costly failures. Code-sharing, the ‘
| use of open source software, open interfaces and
de facto standards could be built into the practice

of e-governance as one way of overcoming the

“problem. Open source approaches would reduce

- the costs of deployment, and of adapting and re-

pairing failures, as well as having some spin-off
advantages in terms of ICT sectoral policy.

ecovernment, and Security

- Public service provision involving the exchange

of large amounts of personal information requires -

- strong security and privacy protection. Such ex-
changes may be between governments and citi-
zens, bLlsinesses or other public sector organiza-
tions. In order to facilitate creating a climate of trust

- and confidence in the use of eGovernment appli-

cations, it will be necessary to incorporate at the
design stage technology-based ldentity Manage-
ment Systems (IMS). Multi-purpose IMS which meet

" multilateral and multi-channel- security. require-

‘ments, and which protect the citizen's priVacy, can

provide the necessary functionality and accom-
modate law enforcement needs. Identity Mana-

‘gement Systems can thus constitute a trusted
platform - for information exchange with public

authorities. The potential role of Public Key En-
cryption (PKC) and Public Key Infrastructure (PKI)
wili rieed to be reassessed in the light of these

_ emerging systems.10

Going beyond the present eGovernment

~ paradigm

The discussion so far has shown that today’s

. paradigm of eGovernment is based on bringing

more efficiency to public services, either by de-

livering what exists more cheaply or by comple-
‘menting existing services with added features.

That perspective sees the transformational pos-

sibilities of ICTs from a standpoint of the interrial -

operations, front- or back-office, of governmental
organizations. However, as we have hinted above,

" concentrating on the supply-side might make one

oblivious to the potential influence of demand fac-
tors and societal change, and might also lead us to
ignore the possibilities of new and emerging tech-
nologies as facilitators of change. Taken together,
such factors could lead to a new paradigm of
eGovernment based on citizens’ needs. as well of
those of governments.

New demands for future eGovernment services

The picture of society we are likely to see devel-

 oping over the next decade and beyond has been

described by many observers and thinkers as one
in which Europe will undergo some fundamental
changes and deep transitions. The Europejan’Union
will almost double in size, will be characterized by
extreme cultural and religious diversity, will have a
higher proportion of older people, and will battle
with significant social and economic differences,

The IPTS Report
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 government in the interests of citizens, but would - dimension in the Ambient Intelligence environ-
also need to examine the risks, particularly with  ment, with location-independent virtual indicators
regard to security and control. In fact the security  of identity replacing today’s geographically-based
issues referred to earlier take on an entirely new  equivalents.’3 ¥ 2

Box 1. A roadmap of future developments
' in eGovernment ‘

- Scope of eGovernment . Mass customized me-government
‘services - L

Keywords

eGovernment, ICTs, public services

Notes : \
1. This paper is based on presentations made by Jean-Claude Burgelman to the meeting of the High-level
Socio-economic Expert'Group held in Brussels on 19 March 2003, and by Bernard Clements to the Confe-
rence on eAdministracién: Administracion Pdblica y Tecnologias de la Informacion y la Comunicacicn,
29-30 May 2003 at the Pompeu Fabra University, Barcelona. Conference on eGovernment.
2. EU Presidency Conference on eGovernmenf: “From PoIiCy to Practice”, Bryussels‘,‘29-30‘NoVember
2001, http://europa.eu.int/information_society/eeurope/egovconi/2001/index_en.htm \
3. See for example, E. Liikanen, EC Commissioner for Enterprise and Information Society, e-Government:
“ AnEU Perspeétive, Journal of Political Marketing, Special Issue on e-Government (forthcoming), or by the
'same author: eGovernment: Europe’s Challenge, presented atthe EU Presidency‘Conference on eGovern-
ment, 7.8 July 2003, Como, Italy, ' ‘ k / ‘

http://europa.eu.int/information_society/eeurope/egovconf/index_en.htm

4, See e-Government Interoperability Framework, UK Cabinet Office, Office of the e-Envoy, Version 5.0,
25 April 2003, '
http://212.137.45.209/0ee/oee.nsf/sections/frameworks-egif5/$file/e-GIF_v5_part1.pdf

5. The Prisma project is an accompanying measure within the 5th Framework IST EU RTD Programme.

See hitp://www.prisma-eu.net

6. The eEurope Action Plan, http://europa.eu.int/information_society/eeurope/index_en.htm

7. See Web-based Survey on Electronic Public Services, Results of the Third Measurement, October 2002,

prepared for DG Information Society of the European Commission by Cap Gemini, report pubiishéd Fe-

bruary 2003, http://www.cgey.com/news/2003/0206egov.pdf ‘ ‘

8. See The E-Government Imperative, OECD ‘Flagship’ Report on eGovernment, 2003 (forthcoming),
“ISBN: 92-64-10117-9, http://www.oecd.org/dataoecd/60/60/2502539.pdf
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Makmg New Capital and Innovatlon
Expllclt in Growth Modellmg

" Volodymyr Ryaboshlyk, Institute for'Refo‘rm‘s, Ukraine

~ Issue: SCIentti researCh ‘can produce technologlcal lnnovations wh!ch In tum Iead tof |

‘\capltal Investment ln new more efﬂclent technology., However exlsting modelling ap- -
. proaches deal wlth average parameters based on the aggregate capltal stock and so fau to |
: '/capture the Impact of the Spread ofnew technologv JE S

\"Relevance Dlsaggregating capltalﬁrelated par ameters COUId enhance eConom!c models' )
‘ and lmprove analysis ofthe Impact Of technologlcal developments Ol"l the overatl functlon-’ :
,Ing Of the economv, thus helplng pOlICV makers understand and foster Innovatlon

he increased focus on technological
innovation needs to be accbmpanied by
closer attention to the role of ‘innovations’
in modelling the economy so as to link the
creation and absorption of technological develop-

ments more consistently.

To date the influence of technological progress
on the overall functioning of the economy has
been evaluated using standard simulation models
(Christidis, Ciscar et all, 2002), (IPTS, 2002). In this
approach the modelling efforts are limited to se-
lecting the most appropriate models from among
those currently available (High Level Ec,onomi‘sts'
Group, 2000).

This article aims to highlight ways'to improve

, médelling techniques based. on the' Cobb-Douglas

function. The assumptions used in many models
may be too simplistic; revisions and greater sophis-

The views expressed here are the authors and do- not necessanly reflect those of the European'

Commission.

tication could bring the resulting models significant-

ly closer to reality. This could also lead to greater
convergence between macro- and micro- analysis.

~ Tostart with, in its simplest form the Cobb-Dou-

glas approach rests on an aggregation of both cap-

ital and labour, and consequently conveys technol-
ogical progress in average terms, i.e. as average

labour productivity and.its growth.

However; it is the case that progress is pri-
mariiyk associated with capital embodying new
technologies and with those sections of the labour
force which are equipped with this new techno-
logy and adept at using it. As the new technology

. gradually displaces the old, through a process of
diffusion of industrial transformation, the output
of all sectors of the economy will include a mix--

ture of products created by both new and old tech-

nologies simultaneously.

® IPTS, No.78 - JRC - Seville, October 2003
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Figure 1. Growth in a Two-Technology and Two-Sector
Model with Explicit New Capital

Outputby new A ’
technology - o

N YL L T T R P T R

Output by old technology

Output total

Consumption -

{nvestments

capital is 3.75 times higher than that of one
using existing technology; \
creation of a technologically advanced work-
place needs capital produced by 4 workers
who will be engaged in producing invest-
_ment goods; -
tapital assets are assumed to operate over 10
years (in physical terms, capital goods are as-
sumed to be equally productive throughout
their lifetime until scrapped at the end of the
period. This contrasts with depreciation in fi-
nancial terms, whereby the value of capital
goods is reduced by a fraction each year);
investments are considered not as a direct
 physical channelling of some share of the
output into capital \stock, but in a more com-

prehensive way . richer in microeconomic

detail, in which apart from houséholds’ mon-

etary savings, accrued depreciétion, retained
earnings and even creation of money by the

central bank are all taken into account. The

- model assumes 15% of personal income is .

saved and can finance investments.

Progress in the modelled economy is driven by
the substitution of old technology by the new one
via investments, accompanied by redistribution of

~ the labour force. Labour leaving the contracting

sector is either employed producing new capital or

‘working using it. The new equilibrium (also refer-

red to as the steady state or saturation phase) is es-
tablished at a higher level of output.

Unexpectedly the model generated endogenous
cycles, giving quantitative backing to the Schum-

peterian idea that cycles are an integral part of in- -

novation-based growth (S. Campodall’Orto-and N.
Sandri, 2002).

At the same time this result does not rﬁatch the
alternative view of cycles as random “fluctuations
that occur around a trend” and with the consequent

contradictions between long- and short-term analy-

ses which seek “to evaluate the long-term trend of
economic activity and the extent to which- current

output diverges from it” (G. Fiorentini, 2002).

Among the features of the cycle shown by the
model is the well-known fact that investment fluc-
tuations lead to fluctuations in total output, so that
a decline in investments prefigures the beginning

of a recession, and an increase in investment — the

beginning of recovery (see Figure 1).

One of the reasons for cycles emerging in the

model is that in the early stages of adoption of new

The IPTS Report
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econometrics, and here we have sought to offer

evidence for the view that this effort is justified. For -

example, comparing the “old” and “new” capital
parameters gives a way of assessing an economy’s
position in the cycle.

In future research the closed economy model
presented here could be extended to an open one.
~Thisywou|d entail considering a ‘closed set of open
economies’ i.e. it would mean takihg into account
 the fact that all open economies are parts of an
ultimately closed global economy and their indi-

cators are subordinated to global constraints. This -

might " encourage - cooperative policy-making to

elaborate mutually favourable scenarios of devel--

opment, etc;; differential analysis of the country-
specific and the common business cycle; analysis

of interactions between economies which are tech-

nology leaders and those which are followers, and
50 on. Issues of employment could be reflected in
the model if we allow for inertia in the movement

of labour between sectors, frictional unemploy-

ment, etc. A more complex network of input-out-
put links between sectors also needs to be built.

All'in all, the proposed explicit;néw-capital ap-
proach to growth modelling can give a holistic ex-
planation for issues which have to date been dis-
persed across various sub-discipiines of economics
such aé innovation, growth, business cydes and
general equilibrium analyses. This approach could
be put forward as a possible basis on which to
build a framework in which policy-making can un-
derstand and ultimately foster innovation. 9

The IPTS Report
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Economic Indicators
and the New Economy

Asterios Hatziparadissis, General Secretariat for Research and Technology,
Ministry of Development, Greece

"issue Although new technologies ‘have developed and. spread ln radical and revoiu-,‘,
. tionary ways, this fact has been not reflected in the economic indicators glvlng rlse toa
§0- ca[ied productivity paradox”. Part of the reason may lie in the fact that exusting eco-
‘nomic indiCators assume a primarily manufacturing based economy and. do ‘not easnly
' assrmilate rapid ter.hnological change the emergence of new products and the impor-
A ’tance of services characteristic of today 'S economles B e ’
;’Reievance- The productivity paradox has created an: urgent need to develop a validf ;
theory able to explain the consequences of the development and’ spread of. lCTs across :
~ the whole economic spectrum _Policy- makers need valid and accurate lndices in orderto ‘
' ,dlrect ICT- related pollcy approprlately Consistent underestimatlon of ‘the: beneﬁts of g
ICTs by exrsting lndicators may lead toa tendency to provide lnadequate support to their k

t adoption thus Jeopardizing future ‘growth. and competitiveness

Introduction

ver the last two decades awareness of the
paradoxes affecting certain economic in-
dicators has grown and economists have
‘at times been at a loss to provide persuas-
ive answers. There is a strong impression that al-
though the development in new technologies is
radical and revolutionary, this has been not reflect-
ed in the economic indicators. These indicators
show Grass Domestic Product (GDP) to be increas-
- ing only slowly and the rate of productivity growth
to be slowing. Information and Communication
Technology (ICT) has penetrated all levels of the

economy and may be expected to have caused a

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

-Commission.

number of changes that indicators do not appear to
be able to reflect. ' '

There is, therefore, an urgent need fo develop
a valid theory able to explain the consequences
of the development and spread of ICTs across the
whole economic spectrum. The European Com-
mission, in cooperation with the OECD, has pro-
duced a publication as the outcome of a workshop,
under the title “The Economics of the Information
Society” (Dumort & Dryden, 1997). Another sig-
nificant study was conducted by Michel Volle
(Volle, 1999) in which the author sought to model
a series of topics, such as electronic commerce,

information systems, audiovisual industry projects,

Although new
technologies have
developed and spread

in radical and
Vevolution‘ary wWaYS,
this fact has been

not reflected in the
eéonomi'c indicators,
giving rise to a so-called

“productivity paradox”

- This parddox has
created an urgent need
to develop a valid theory -
able to explain the
consequences of the
development and spread
of‘ICTs across the whole

economic spectrum .
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- Two official bodies in the United States, the BEA
(Bureau of Economic Analysis) and the BLS
(Bureau of Labour Statistics) give very different fig-
ures —sometimes more than twice as high- for
labour productivity during the period 1967-1987,
for example, labour productivity improvements by
airlines was 1.6% according to the BEA and 5.2%
according to the BLS. Similarly, the BEA's figure for
banks ‘was 1.9%, as against'thé BLS's figure of

3.6%, and for productivity by utilities their figures
were 3% and 0.7%, and so on. -

'Diewert and Smith (Diewert & Smith, 1994),
while studying the case of a big Canadian delivery
company, found an astonishingly high rate of growth
of the total factor productivity of the company of
9.4% in each of six consecutive quarters. In-their
view, this growth‘ was due computerization, which
improved management of purchasing and sales and

maintaining directories cheaper and more efficient.

Over time as new surveys have appeared show-
ing rapid productivity growth after 1995, the view
that ICT contributes significantly in productivity
seems increasingly to prevail. However, Robert

Gordon (Gordon, 1999) insists that there is no such

 phenomenon, only a huge increase in the com-
puter manufacturing industry, which grew by 42%
during the period 1995-1999, driving productivity
for the whole of manufacturing industry upwards.

Brynjolfsson and Hitt published a further article
in 1998 (Brynjolfsson and Hitt, 1998) suggesting a
new methodology for the measUring‘of computer-

 induced productivity. According to this new ap--

proach, productivity should not be measured over
a one year period. Rather, longer periods of be-
tween one and seven years should be analysed so
~that there is enough time for the effects to show. In
a more recent article (Brynjolfsson and Hitt, 2000)
they state that the contribution is not only long-

term but is also accompanied by significant related -
investments and organizational changes. They esti- \

mate,/ that in a sample of enterprises they studied,
for-every dollar invested in ICT, the enterprise ac-
cumulated 4-19 dollars in intangible assets. Fur-
thermore; they pinpoint the weakness of the official

index system when it comes to expressing the pro-

gress achieved in ICT intensive industries, such as

banking, health, etc. Here the paradox persists,
since the official statistics indicate that since 1977
productivity in banking has grown 80%, product-
ivity in health care 70% and productivity in legal

services 65% The authors characterize these results

- as unrealistic, but they do not provide any further

explanation. A more sophisticated approach, tak-
ing into account quality considerations too, is used

by Jorgensen and Wessner (Jorgensen & Wessner,

2002), according to which fast productivity growth -

“in the nineties can be attributed to efficiency gains

in the high-tech industries themselves, but finds

 there to be little boosting of productivity in the ser-

“ vices sector.

The impact of ICT on other indicators

~ Although the mefhodology improvement pro-

posed by Brynjolfsson and Hitt is very useful, it

does not succeed in highlighting the real growth in
productivity, which could be a lot bigger. For the

sake of a more reliable picture of productivity -

growth, adjustments to other indices, used for the
estimation of productivity such as the increases in
Gross Domestic Product (CDP) and the Consumer

(or Retail) Price Index, may also be necessary.

~ Gross Domestic Product (GDP) is an economy’s
“total annual value added and is used as the basic
index for a variety of economic measurements
and for estimating other derivative indices. For ex-
-ample, productivity, at national level, is calculated
by dividing GDP by the total ‘labour force of
the country. Changes in GDP therefore affect
the resulting productivity index. Moreover, any
inaccuracies in the way GDP is calculated will

clearly also affect the figure for productivity.
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~ simple. However, if it were to be dong, it is very
likely that we would find the figures showing de-
flation in most Western countries, resulting in fur-

ther increases in real GDP and productivity.

Although the adjustments described- above
would improve the accuracy of producti{/ity
features they would still fall short of showing the
real impact of ICT on productivity. This is because

 of the way in which productivity is measured, and

more specifically in the use of production or value

added as the numerator. Calculating productivity

in this way underestimates the effect of ICT be-
cause it dramatically enhances the potential of the
economy without producing a corresponding
change in value added, since its products and ser-
vices are offered at vei'y low prices. The examples
of e-mail, online newspapers and of online infor-

~mation in general illustrate this point.

To obtain an idea about the progress achieved
since ICTs began to play a role in the economy, we
have to attempt a conversion of the new economy
interms of the old economy. Litan and Rivlin (Litan
& Rivlin, 2001) estimated the monetary value of
the Internet to be 100 billion dollars, including the
software industry infrastructure and the informa-
tion facilities provided to enterprises and individ-
- uals. This is tiny as it does not represent more than
1% of US GDP. Furthe}more, despite the rapid
diffusion of the Internet, no dramatic increase in its
"'money value is foreseen in the immediate future. If

from this size we isolate only the part which many
authors call the international Internet |ibrary, that is
the part which refers to the education-training —and
moreover the part which is offered for free—and
attempt to evaluate the cost of a physical library,
‘with buildings, books, shelves, human resources
etc., which includes all these articles, books, pictu-
" res, data, etc. we obtain a price that is very much
higher than that quoted above for the Internet as a

whole. However, even this estimate would be in-

complete because the Internet library is effectively

not just one library, but many millions of libraries,

indeed as many as there are Internet users, since

each user can access it regardless of where they are

~ and who else is using it. The picture becomes even

more dramatic if we take into account the follow-

ing: the speed in which users can enter the library

“and search for the information they need and re-

trieve it in both hard copy and in electronic format,
the information processing and generation capabil-
ities, etc. Finally, if we add to all this the speed with
which the library can be updated, which takes
place automatically for all Internet users, we can
obtain an idea about how much the Internet inter-
national library offers relative to its contribution to

GDP as currently calculated.

This exercise illustrates the type of products pro-
duced by the new economy and how little these
products are mirrored in the existing indices. If

-and this is a crucial if- their production were

made with material means ~which is impossible-.

then, GDP and productivity would increase by two-
digit percentages and the paradox would disappear.

" Jean Gadrey in his book on the service econ-
omy (Gadrey, 1996) undertook a thorough study of
an ICT intensive industry {banking in this case) and
reached the same conclusion. For the period 1978-
1984 the productivity of an employee at a French

~ bank, if the calculation is based on total accounts,

cheques and transactions, in general, that this per-
son deals with, grew by 10% per year. However, if
this calculation is based on the value added or the

hank’s earnings, then it fell b/y‘ 3% a year. This.

example highlights the changes brought by ICT to
services: ICT has dramatically improved efficiency
without having an impact on conventional calcu-

fations such as that used for GDP. The aforemen-

 tioned studies show similar phenomena in the case

of the insurance industry, where the formal hourly
labour productivity for the period 1980-1988 fell
by 3.2%, while the use of altenative “natural” in-

dices shows an increase of more than 3%.
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and specifically with so-called “natural” indices should be the measurement of the ICT penetration
for specific fields. For instance, the quantity of level in an economy. The degree of “computeriza-
products-services produced, when detectable and - tion” of an economy, as is alternatively called, gi-
measurablé, is an equally important index to their  ves us today valuable information about how we

monetary value. At the beginning of the 19th cen-~ should understand and interpret a series of indices,: Ao
tury, in an attempt to analyse the performance  such us Gross Domestic Product, the Consumer %%o‘f
of the new industrial economy of that time, eco- ~ Price Index, productivity etc. The discussion, how- X
nomists resorted to studies, reviews, case studies -~ ever, on the category of indices depicting in thé §‘°°'

etc., due to the lack of -aggregate indices. Some-  best possible way the level of ICT penetration in an ‘ , 2.
thing similar would also be very helpful at this  economy has not kept up with the underlying de- . ‘ 2

juncture. One of the main aims of all these tasks velopments. ¥ 2
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productivity paradox, hedonic indices, gross domestic product, consumer price mdex ICTs
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Sustainable Land Management
and Soil Use: Economic Factors

~ Martin Held, Protestant Academy Tutzing

“s0if itself

', k |ssue Sou Is an essential part of the envrronment and its degradatlon can have impacts\ :
_that. are. potentlally as serious as ‘better ‘known issues ‘such’ as global. warming ‘
Nevertheless, land management has tended to concentrate on considerlng land as space
for agrlculturai burlding or other uses without taking into account the functions of the

Relevance- Sustainable land. use requires ‘that -soil- related issues also be taken into
account This calls for increased awareness of these issues overall and this’ may best be -

: ‘achleved through bunding up.a commuhitv of stakeholders who participate activelv in-
‘the debate and can take a proactlve approach to soil management issues.

'The IPTS Report

The Starting Point?

oils are essential for life and soil functions
provide basic ecological “services” to the
environment. Soil degradation (erosion,
sealing, contamination etc.) is a major threat
to these basic functions and services, and hence to
the environment as a whole. This threat is inherent-
ly linked to other major environmental - issues
(WBGU, 1995), in particular climate change, loss

of biodiversity and changes in water cycles. Soil.

and soil functions need to be taken into account .

particularly because of their influence on these
other threats. Moreover, at the same time the im-
pacts of climate change and changes in the water-

cycle are also adversely affecting soils and their

functions. Soil degradation is one of the major '

problems of global change, indeed it is as serious

as climate change and loss of biodiversity. How-

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

Commission.

ever, the soil degradation problem has a number of
specific features that need to be taken into account
if it.is to be understood properly. First of all, unlike
the case of many environmental issues, where

common ownership or.non-ownership is the pat-

tern —and often an obstacle to finding workable .

solutions— fand usually has property-rights of some

 kind associated with it. A fuller understanding of
the land tenure systems and its characteristics is

therefore- essential for all efforts towards sustain-

able development.

The issue of soil protection has for a long time
been dominated by a reactive approach. Although

urgent measures might on occasion be taken to

tackle specific soil contamination hot spots, there

has generally been little awareness of the- overall
issues. This has finally begun to change and we are

now beginning to see the start of a proactive ap-

* Soils are essential for
life and soil functions
provide basic eeelogical ~
 “services” to the

environment

 Soil degradation is one
of the magor problems of =~

global change, and it is
one that has to be
recognized as being as
serious a problem as
climate change and loss

of b?lodiversity
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ce public understanding. and acceptance of this

rationale. This challenging task could be compared -

with decoupling energy consumption from econo--
mic growth. There are two main links between soil
and the economy: soil functions and the economic
framework for land use. The first of these links is

that ‘soil functions provide ecological services -

which have an economic value, even if this is often
not made explicit (tending to manifest itself as a
cost when the soil fails to perform its function).
However, the actors involvéd are often not directly
interested in soil use, but wish to use land for
various purposes such as building homes, commer-
cial premises, transport facilities, etc. This being the
case, we need to learn more about the consequen-
ces of neglecting soils in the various economic
sectors and in the economy as a whole, as this may
help us identify the potential for sustainable econo-
* mic activities in various sectors such as financial
_services, agriculture and food, construction, trans-

port/mobility, tourism, etc.

The second link between soil and the economy
concerns the existing institutio‘nal'arra‘ngements,‘
legal rules, taxes and subsidies which give actors
incentives to seal land surfaces and carry out ac-
tivities that cause other forms of soil degradation

_(erosion, contamination, salinization, etc.), i.e. for
the dominant non-sustainable use of soils and land
management. Undérstanding land tenure systems,
and the specific institutional arrangements that

“underpin them is part of that analysis. In addition

~this focus enables a systematic debate to begin on
economic instruments for soil protection and their

role in the overall mix of instruments.

" The driving forces of soil degradation

Analysis of the factors involved in soil degrada-
“tion needs to start with soil functions: habitat, regu-
lation, utilization and a “cultural” function. Under-
standing soil functions properly will help us predict
and quantify the impacts of soil degradation caus-

ed by unsustainable soil use and land manége-
ment. Soil functions play a basic role in the envir-
onment as a whole through the ecological services
they provide, and these: interact with climate and

* water cycles. The- ecological services  provided
by the soil are of economic importance, but are

typically assumed to be a free good. However,
sealing, soil erosion, contamination, salinization,

etc. will degrade ecological services provided by

soils, thus imposing external costs, such as:

s accelerating climate change,
¢ inducing more severe floods and land-slides,

-e increasing the costs of waste-water management,

+ degrading the quality of life in settlements,

s causing problems for food quality, etc.

AWafeness of these impacts clearly needs to
be raised. In some cases it may help that actors
realize the potential for cost reduction. For ex-
ample, if construction work is done properly seal-
ing can be minimized and- the cost of managing

run-off-water may be reduced.

One factor that needs to be taken into account

_in the initial stages of embarking on a pro-active

approach to soil management s that the economic
interes‘ts‘ of the key players still mainly focUs on
land and not on soil as such. In modern economies
we are no longer directly interested in soil and its
fertility but mainly in land (as space for building
houses or roads, efc). Sealing sofls with concrete,
etc., and thereby destroying and degrading basic

soil functions, typically increases its economic

- value to its owner. This is the main driving force for

soil degradation. This being the case, it is important
to give economic incentives to land-users to avoid

erosion and not to seal soil surfaces.

" Economic instruments for the sustain-

able use of soils and land management

There is a broad range of instruments for soil

protection,. including both regulatory measures

The |PTS Report
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which deserve closer analysis. For example, the

overarching issue of centralization and decentral-
ization, or Charging for infrastructure in relation to

sealing. It is also important to bear in mind that eco-
* nomic instruments do not stand alone but have to be
" seen as part of the overall policy mix. For instance,
direct or indirect subsidies for remote areas can

have the unintended effect of encouraging sprawl.

The success of policy measures will depend to
a large extent on encouraging a general trend to-
wards strong pro-active attitudes among enter-
prises in sustainability-relevant sectors, including
sustainable soil and fand use, where individual ef-
forts are backed by an active public, NGOs active
in the field and a proactive business community.

Therefore, as well as implementing economic ins-

truments, the role of pro-active behaviour by actors
also needs to be fostered.

Benefits and costs of sustainable
use of soils and land management:
Perspectives for proactive behaviour

The incipient debate on the economics of sus-

tainable soil use and land management has so far
mainly focused on economic instruments. This
is understandable given that the field lags 10 or
20 years. behind climate protection. However,
we have to understand at the very beginning of
forming a European strategy and cqmplementary
national strategies for proactive soil protection that
‘we need to have a much broader picture in mind.
Proactive stakeholders play a major role in trans-
forming our dominant péttern of non-sustainable
land use to achieve sustainable soil use'and land
management: \
+  Proactive behaviour by the business communi-
\/,ty may play an important role within the broad
range of stakeholders as was already demons-
trated in other fields such as climate change.
The commitment of economic actors to sustain-

able development and specifically to sustain-

able $oil use and land management can set the
stage for an overall transition to a proactive soil
strategy at all policy-making levels right across
the economy and society. ‘

Ethical investment could form an active bridge -

between such a commitment within the busi-
ness community and civil society. If there is a
lively public debate-on the issues and a rising
awareness of soil issues, the proactive part of

the business community will have a more

favourable setti ng.
There are other important stakeholders such as
NGOs, scientists and the media. Proactive busi-
‘ ‘nes‘ses will be encouraged if there is a climate’
of innovative debate, openness to civil society
: 'and'future needs regarding soil sustainability.
Ethical investment in turn will have better chan-
ces in such an atmosphere as we could learn in
cases like wind-power, regional tourism - pro-
jects, orgariic farming, etc.
Interest in corporate governance may be heipful
~ in disseminating first-mover advantages on sus-
tainable land management to other firms and
sectors.
There is also a close link to the general orienta-
tion on all political levels, It is important to
" identify what institutional arrangements, taxes,
subsidies etc. should be changed to give incen-
tives for pro-active sectors and enterprises.
Here also, there is a tie in with economic ins-

truments.

When looking -at the mix of stakeholders it is
useful to identify the motives and interests of pro-
active enterprises under existing conditions. Sec-

tors with a link to land use ‘on which measures to

~promote a proactive approach could be focused

include financial services and insurance, as well as
more direct usefs of land such as agriculture, tour-

ism and construction.

- Agriculture is clearly an important sector since

“the ijuaiity of its ‘products, environmental effects,
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- analysis since soil protection preserves these func-

tions and thus avoids other costs, such as those for

water-management .and flood-prevention. Eco-
‘momic analysis is also relevant as a way of includ-

stakeholders in the overall picture, and should be

given a prominent place in initiatives such as Soil

Conservation and Protection Strategies for Europe
(SCAPE) and the work of Working Groups for a

The
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ing the role of proactive businesses and other  European Strategy for Soil Protection. 9
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Notes

1. This article draws extensively on a paper due to be prihted in. Martin H‘eId, Anton Imeson and Luca -

Montanarella 2003 (forthcoming), and which is part of the procéedings of an inte:rnational workshop
 “Economic Interests and Benefits of Sustainable Use of Soils and Land Management” which took place at

Thalwil (CH) January 30 to 31, 2003. /

2. There is an incipient debate on economic instruments, see Blak 2003; BLAK is a body within the German

environmental ministry at the federal-levels with environmental ministries of the 16 states within- Germany.
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Consumer Choices that Drive
‘the Car Market

- Panayotis Christidie, lgnacio Hidalgo and Antonioc Soria, IPTS

Issue: The Introductlon of alternative technologles for road transport has been made a |-
-~ policy DﬂOI"ItV However, to achieve this alm many technical and economic obstacles will -
need to be overcame. Measures almlng to accelerate the adoption of fuel cells, electric
and hybrid vehicles, alternative fuels or other technlcauy feasible options need to take
: into account the dvnamrcs of the car market: and the underlylng economics if they are

to beeffectlve N SR RIS

, kél'evance' Consumer choices regarding car 'c')wnershlp debehdbn a nu/r'nberofy eco-
nomic and technological factors, as well ason user perceptlons and mrketing. The car \‘
- “market consists of- many different market segments with different user requirements
~ and product charactenstics An analysls of the patterns of purchasmg, replacing and

Vscrapping cars can provtde useful clues fOf' technology DO“CV

Introduction

he decision to buy, replace or scrap a car
is a choice made by the individual owner
on the basis of various financial, socio-
economic and technological parameters.
Car ownership is an important element of modern
society and its level often reflects a country’s
l average income and underlying. consumption
patterns. Although the degree may vary depending

on local conditions, there is an evident correlation

between car ownership and per capita income that

has been consistent in the past and is expected to

remain so in the future (figure.1). The relevant

literature - generally suggests that aggregate car

ownership levels increase with income until they

reach a saturation level, when the income elasticity

" of car ownership falls to zero (Greenspan and
“Cohen, 1996; Dargay and Gately, 1999; Schafer

and Victor,” 2000; Medlock and Soligo, 2002).
Saturation levels for Western Europe and North
America are estimated to be in the range of 600 to
700 passenger cars per 1000 inhabitants. Such
levels would mean that the majority of holders of
driving licences who can afford to own a car

actually own one (or more).

Buying a car

At the individual level, the decision to‘ybuy a
car depends on household income and utility, and '

can be compared to the purchasing behaviour

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

Commission.

The decision to buy,
replace or scrap a car s -
a choice made by the
individual owner on
the basis of various -
‘ Sinancial, socio-
economic and -
technologicdl

pammeters

The decision to buy a

. car tends to depend on
household income
relative to the cost of
buying and running

‘a car.
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Table 1. Income, variable cost and flxed cost elastlcltles
of car ownershlp

Sodrce: Bjorner (1 999)

“ownership has reached saturation, and the coun-

. try-specific parameters related to urbanization and

transport patterns. A number of cars are also re-
moved each year because they are too old or too
expensive to maintain. New car registrations there-
fore include both cars bought by first-time buyers
(i.e. individuals that‘ did not own a car before,
* either because they didn't need ‘or want one,
couldn't afford one, or because they have only re-
cently obtained a driving licence) and cars bought

to replace scrapped vehicles.

The type of car purchésed depends on nu-

merous variables, notall of them quantifiable. Pur-
chase and running costs are certainly important

parameters, and probably provide a reliable indi-

cator of market segmentation: high-price cars are
bought by high-income households, low-income

| Figure 2. Households with
" regular use of car, UK

households are more sensitive to price differences,
etc. There are, however, numerous non-economic
factors that influence the type of car the individual
consumer buys. Such factors may include the pres-
tige associated with a certain make or size of car,
fashion or lifestyle frends, advertising and market-

ing, and technological - progress itself. The com- ‘

bination of the above factors in the last decade

has resulted in a highly fragmented car market

with strongly connected segments.

The share of the small and lower-medium

segments has increased, probably as a result of the

gradual fall in car prices compared to the lower
and medium income levels (table 2). The fact that
more young drivers and women buy cars, com-
bined with the increasing number of second and

“third cars in each household, are probably the

Figure 3. Driving licence
holders statistics, UK

T e5% 1956 1961 1966 1971 19767 1981 1986 1991 1996 1999
Yeas

Source: DETR (2001)
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“internal combustion engines, the individual’s choice
depends largely on price, performance and running
“costs. Since diesel technology has made great im-
provements in the last 10 years in terms of perform-
ance, fuel efficiency.and environmental .impacts,
the share of diesel-engine vehicles in total sales has
risen from-under 14% in 1990 to over 35% in 2001.

Except some limitations for diesel-engine cars in

urban areas (e.g. in Greece), and the still limited
supply of a full range of diesel models (e.g. Japanese
cars or smaller models), there does not seem to be
any other differentiating factor between petrol and
 diesel cars of comparable performance, apart from

cost. However, the same cannot easily be said about
emerging technologies such as electric .cars, fuel

cells or natural gas or bio-fuel powered cars. Where-
as petrol and diesel are well-established fuels, and
the internal combustion engine is a proven techno-
logy, the emerging alternatives still lag in terms of
maturity, infrastructure and fuel availability, safety
~ and public perception, and are not yet looked upon

as viable alternatives by consumers. Whether they
will eventually become such, when their cost falls to -

competitive levels, remains to be seen.

. Car scrapping

Car scrapping refers to the case of a car being
removed from circulation. This can be the conse-
quence of one or more of the following:

» thecaris no longer usable {e.g: because of mech-
anical problems or as a result of an accident)

the car is too expensive to use or maintain:

other options such as buying another car or

owning no car at all are more attractive for the
owner, and no other buyer can be found
the car is sold in another country as a used car:
this case has more to do with statistics rather
than with actual scrapping, but it also implies
that the perceived value of the used car in the
country of origin is lower than in the destination
specific regulations or measures prohibif the
- use of a-specific type or age group of cars, or

stimulate the early retirement of older vehicles

In all of the above cases, the underlying vari-
ables are the cost of use and the remaining value of
the car. A micro-economic approach modelling the

" decision to buy or scrap-a car was used by Adda

“Table 3. Average engine,power of new cars

Average Power (kW) 1990 1991 1982 193 194

C AUSTRIA . B B4 B4 B

WEST. EUROPE

195 196 1997 1998 1999 2000 2001
66 o onw
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Source: ACEA (2002)
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gies such as hybrid or electric vehicles and fuel
cells, research results suggest that differential tax-

ation policy is probably required in order to allow

emerging technologies to become commercially |

competitive. Imposing a carbon tax would have a ‘

similar impact,/favouring technologies that lead
to lower CO, emissions. The use of hybrid cars
“would be favoured while electric cars could be

also become competitive, as long as the energy ’

~ mix in electricity generation becomes greener.

Subsidizing the purchase of an alternative tech-
nology car could have positive impacts at the early
stages of introduction. Subsidi,es could help cover
part of the difference in price between electric,
hybrid or fuel cell vehicles and that of convention-
al technologjes and thus allow these alternative
technologies to achieve a critical mass earlier.
However, if applied as an independent policy
measure, subsidies cannot be justified in econorﬁic
terms. The cost-benefit ratio of subsidies is low
compared to other technical or financial measures,

at least in the short term.

- Emission limits are a strong legislative measure

that can drastically change the situation as regards -

the type of cars available on the market. Emission
limits can refer to the type of cars allowed to be

used in specific areas (e.g. zero-emission cars in

urban centres) or the technical characteristics of
cars sold by manufacturers (e.g. the average emis-
sions of cars sold on an annual basis). Although the
benefit from such measures in"environmental terms
could be farge, the cost to users and/or car manu-
facturers could be a discouraging factor. -

Policy measures can also aim at decreasing the
uncertainty of car manufacturers concerning the
potential of each alternative technology. A clear
political willingness to support given technologies
could play a key role in persuading the industry to
invest in them and achieve the full potential that

each technology promises.

The fact that the average car remains in circula-
tion for 12 to 15 years means that there is a consid-
erable time lag between enzicting car technology
policy measures and the achiévement of notice-
able changes in the car fleet as a whole. Consumer
tastes and ultimate choices change slowly and often

‘depend on the consumer’s. income level; equity

issues may be therefore raised if policy measures
are not planned well: The used-car market should
not be under-estimated either, since it also plays a
role in technology diffusion. This is particularly im-
portant for countries of lower income levels, such
as EU enlargement/candidate countries. Since used
cars imported from the EU are an important share

Table 4. Used car sales in various EU countries

Used car
sales (m).

Tance .
Italy
Netherlands
Spain

Belg

-Source: UKCC (2000)
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‘A B O UT TMHE I P T S

The Institute for Prospective Technological Studies (IPTS) is one of the seven institutes‘mak’inglup
 the Joint Research Centre (RC) of the European Commission. It was establrshed in Sevrlle Spam
in September 1994

"~ The mlsslon of the Institute.is to provide techno-economm analysrs support to European decision-
makers, by monitoring and analysing Science & Technology related ‘developiments, their cross-
sectoral -impact, their interrelationship in the ‘socio-economic context and  future pollcy
|mpl|cat|ons and o present this information i ina tlmely and integrated way. - .

The IPTS is a unique public advisory body, independent from special national or commercial
interests, closely associated with the EU policy-making process. In fact, most of the worl('
‘ undertaken by the IPTS is in response to direct requests from (or takes the form of long-term polrcy
support on behalf of) the European Commission Drrectorate Generals, or ‘European Parliament
Committees. The IPTS also does work for Member States governmental, academic or mdustrJal :
organrzatlons though this represents a minor share of its total activities. -

Although partlcular emphasrs is placed on key Scnence and Technology fields, especrally those that
have a driving role and even the potential to: reshape our socrety, important efforts are devoted to
B improving the understanding of the. complex interactions between technology, -economy and
society. Indeed, the impact of technology on-society and, conversely, the way technologrcal
idevelopment is drrven by societal changes are hrghly relevant themes. within. the European
decrsron makrng context.

- The |nter-drsaplrnary prospectrve approach adopted by the Institute is mtended to provide
European decision-makers ‘ with ‘a deeper understanding of the emerging S/T issues, and rt :
complements the activities undertaken by other Joint Research Centres institutes. -

The IPTS coIIects |nformatron about technologlcal developments and therr appllcatron in Europe
and the world, ‘analyses this  information and transmits it in an accessible form to European
decrsron makers: This is implemented i in three sectors of -activity: ' ‘
o Technologres for Sustainable Development ' ,

'- Life Sciences / Information and Communication Technologres‘

. Technology, Employment Competltrveness and Socrety

In order to. rmplement rts mission, the, Instrtute develops approprrate contacts, awareness and skills
for antICIpatmg and followmg 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 allowrng a contrnuous process of external peer- review: of the in-
. khouse activities. - : ‘ ‘
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