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Editorial. Returns to education

fnnovation and Technology Policy

4q

R&D Spending. ECOI’IOH‘IIC Growth and Employment

While increasing R&D spending may facilitate the advent of the knowledge society, with its
expected benefits in terms of competitiveness and high quality employment, suitable labour,
education, fiscal and monetary policies also need to be con5|dered

‘.

Environment

13

Clean Technologles in Europe: Diffusion and Frontiers
Clean technologies can help de-couple negative environmental impacts from economic

growth and so have an important role to play in achieving sustainable development goals.

mnovaﬂon and Technology POIICV

23

The role of Macro Targets and Micro Incentives in Europe’s R&D Policy
In order to promote the knowledge economy and boost competitiveness, the European
Union has set itself the target of devoting three per cent of GDP to research by 2010. Lessons
drawn from US experience point to the |mportance of micro-level incentives "and

corresponding complementary policies.

Environment

33

“Global Experience in Long-Term Water Assessments.

Lessons for the New European Water Policy
There are currently very few long-term studies. of water dynamics and water management
in Europe. In the context of the recent European Water Framework Directive, a variety of

approaches to global water assessment can offer useful insights.

Information and Communication Technology

a

Applying ICTs toTPublIc Parﬂcipatlon in Enhancing the Urban
Environment

At present ICTs are mainly being used by-local authorities as a way of sending mformatlon to
citizens. However, they also offer interesting possibilities for interactive citizen participation,
which may enable improvements in the quality of the trban environment to be achieved.

Seville, November 2002
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data samples must be taken into account, wage
effects must not be confused with returns to

education, etc.

An interesting methodological innovation were

the studies conducted in the nineties by Ashenfelet

and Krueger (1994), Rouse (1999), and others in .

which they studied returns to education for twin

brothers and sisters. In these studies, and for the -

US, the overall rate of return to investment in

Note

. George Psacharopoulos and Harry -Anthony Patrinos, “Returns to Investment in Education:
A Further Update”, World Bank Policy Research Working Paper 2881, September 2002,
'JEL codes: C13, J31 (which includes a full bibliography on the issue).

Contact
Dimitris Kyriakou, 1PTS

education is still roughly around 10 percent. An
area which calls for further analysis and research is

the production of convincing and converging

“estimates of social rates of  return, which go

beyond private ones (and their summation across

‘the population), including social benefits not

appropriable by a single individual - externalities,
spillover effects. They are hard to identify and

harder to measure. Here more work can be done

to help inform policymaking in the area.

Tel.: +34 95 448 82 98, fax: +34 95 448 83 39, e-mail: dlmltrls kyrlakou@]rc es
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of the sector. This higher income is transformed
into new consumption that generates employment
in other sectors. A second, though weaker,
compensation mechanism is the increased

consumption of a sector’s products as a result of

2000

the lower prices brought about by higher

productivity. The simulations mentioned above
show that these aré the two main compensation
mechanisms for the EU economy as a whole and
imply that. productivity growth does not, in

principle, reduce overall employment levels.

In the business-és—usual scenario, total
employment levels are expected to undergo
moderate growth over the next 20 years and to
increase by 5.6%. This increase corresponds toa
(long-term) ratio of employment growth to total
GDP growfh of about 0.1, comparable to the
figure for the EU economy over the period 1980-

' 20002, This relatively low level has been a key
characteristic of the EU economy, especially if
compared to the much higher one of the US

. (although at the other end of the spectrum; that of

Japan is almost zero).

Total GDP, EU-15 (constant prices, year 2000=100)

2005 2010 2015 2020

The three altefnative scenarios suggest a further
increase in the number of jobs with respect to the
business-as-usual scenario. Although the impacts
on employment -at a sectoral level do differ,
the impact on total employment is still relatively
Jow compared with the employment levels of the

year 2000. The total labour supply is to a large

extent independent of the technology policy; the

“labour supply and demand reach an equilibrium

that corresponds to the level of real wages. Real '

wages are expected to increase in 2020 compared
to 2000, and are expected to be higher in all the

alternative scenarios in comparison with the

‘business-as-usual ‘scenario as a consequence of

higher productivity. The extent to which pro-
ductivity growth will be reflected in real wage
growth depends on the labour market structure and
regulation, bargaining processes, etc. The “con-
centrated” and “diversified” scenarios demonstrate
this more clearly: they are ‘expected to lead
to an increase in employment levels by
2.85 percentage points ‘and 2.77 percentage
points, respectively, compared with the business-

as-usual scenario.

The IPTS Report
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In the business-as-
usual scenario, total
employment levels are
expected to undergo
moderate growth over
the next 20 years.
The alternative
scenarios suggest a
greater increase in

the number of jobs




the labour supply matches the required size
“and quality. Two critical issues can be identified:
the availability of sufficient numbers of employees
with the required skills, and the conversion of
the skills of employees moving from contracting
to expanding sectors (skills mismatch). An issue
that deserves further study is the responsiveness
(elasticity) of skills conversion to - changes

in wages.

The demand for skilled workers is expected to-
increase faster than that for non-skilled workers.
Indeed, the technology-induced skill bias has
caused increasiﬁg unemployment - rates of
‘unskilled workers ‘in  continental European
countries and stronger effects on the wage
 dispersion between the skilled and unskilledtin the’

US and - to a lesser extent - in the UK. There is

already evidence of a growing skill bias-in manu-
facturing, and ’res’eérch suggests that future growth
in services will also demonstrate that tendency. A
main impact of the skill-bias that should be taken
into account is the worsening social and economic

position. of the unskilled.

Economic sectors and employment
growth: summary of results

All the scenarios predict ‘that employment

’ growth will be concentrated in the services sector.

Agriculture is expected to continue to lose its share -

of total employment, while manufacturing seems
‘to be stabilizing, with some sub-sectors even
increasing their share of employment. Electronic.
equipment, often consideredra promising sector, is
not expected to take on an important role as

regards employment levels, since the predicted

impact of labour productivity growth in the sector

is higher than the predicted impact of growth in

consumption of its products.

The sub-sectors where employment growth is

expected to be more significant—though the extent

of the impacts also depends on the specific

scenario—include the following:

« Trade and commerce

o General business services (including data
processing, advertising and- general technical

services)

'¢ Healthcare

« Entertainment (including electronic media and
recreational services) :

o Catering and other food and drink- services
(restaurants, cafes, etc.) k

* Education

s Transport services, storage, warehousing and
logistics \

* -Construction

o Tourism , ,

o Financial services, insurance and legal services

¢ Transport equipment

* Communication services ;

* Social and related community services

* Manufacturing of special industrial machinery

o Specialized manufacturing (fashion items,

furniture, jewellery, scientific equipment, etc.)

A summary of the results of the scenario
analysis exercise is given below in question-and-

answer form:

01 Which economic sectors will offer -
high growth potential and quality jobs?

The sectors where employment growth is
expected to concentrate—though the extent of the
ifnpacts also depends on the specific technology
policy—include trade and commerce, financial
services & general 'business services, healthcare,
entertainment and recreational services, catering
& food and drink services, education, transport
and logistics services, construction, tourism,
transport equipment, communication services,
social and related community services, manu-
‘facturing of special industrial ‘machinery, and
items,

specialized manufacturing. (fashion

furniture, .jewellery, scientific équipment, etc.).

The IPTS Report
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The demand for skilled
workers 1s expected to
increase faster than
that for non-skilled
workers, continuing the
already growing skill-

bias in manufacturing
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will be concentrated

in the services sector,
with employment

in manufactum'ng

stabilizing somewhat

and that agriculture

continuing to decline




and regional characteristics of the EU economy
are taken into account. In addition, technology
policy has to be accompanied by suitable supply-
side policies in the fabour market, as well as
measures in the fields of education and training,
immigration, fiscal and monetary policies, capital
markets and product market regulatory policies,

investment incentives and social protection.

Conclusions

Simulation results reinforce the argument that

technological progress is a central option for EU
firms and, more generally, economic entities, to
maintain competitiveness-at the interriational level.

Since the potential for the EU to compete in labour

intensive sectors is very limited, the most viable

option appears to be that of ircreasing the EU’s .

share in the technology intensive sectors. In
addition, technological progress can lead to higher
wages and improved quality of work, thus allowing
a higher standard of living. Seen in the context of
the overall EU policies, technological progress
can be the key for achieving the objectives of
economic, social and environmental policy, and
the main tool to reach the goals of the ‘Knowledge-
based Society’ as defined in the Lisbon Summit.
Especially as regards the recent Communication

- from the European Commission concerning the

increase of R&D spending t0-3%, the stddy’s results

confirm -the positive relationship between R&D /
spending and economic growth. ;

The IPTS Report
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Clean Technolog1es in Europe:
D1ffus1on and Front1ers

lgnacio Calleja, Josefina Lindblom and Oliver Wolf, IPTS

',lssue The concept of sustamable development advanced bv the WOrld commlsslon on -
X <Env|ronment and Development and popularized at the 1992 Rio Earth summlt stresses.
the Interdependence of the economv and the- environment on the one hand, advances .
| in technologv and economlc growth are needed to solve’ ‘environmental problems but
:on the othier, this economlc growth cannot be sustalned if the natural resOurce base IS /

) ‘degraded as a result

’ \Relevance CIean technologles that lower the. costs of envrronmental protectlon can plav"/f |
o a slgnlﬂcant role in achlevlng sustalnabllltv goals 5uch technologles can help meet‘ i
mcreased demands for a. cleaner enwronment by reduclng the envlronmental lmpact of i

mental standards on GDP growth itself

feconomlc growth whlle at the. same tlme theV reduce the lmpact of hlgher envrron- -

Introduction

lean technologies can piay an important
roleb in de-coupling negative "environ-
mental impacts from economic gromh.
Consequently, there are strong and natural
links between lhe European Union Lisbon Strategy

for a competitive, dynamic and inclusive Europe

and the Géteborg strategy for a sustainable Europe.
Fostering technological progress,and renewing
the EU's capital stock are major objectives in
this context. Against this backdrop, this article
examines the -pace at which newly developed'

clean technologies are being adopted by industry,

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

Commission.

whether their potential finally is-being exploited to’
the full, and what barriers and obstacles this

process confronts. In this article these issues will

* be addressed by introducing the main drivers for

the adoption/implementation of clean technolo-
gies and focussing the analysis on the uptake of
clean technologies in the cement and the pulp

sectors in Europe.

Today's significant uptake of clean tech-
‘nologies is driven by a confluence of environ-

mental, technological, economic and social

forces. Firstly, the globalization of markets is both

increasing overall demand and bringing new

IPTS Report
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The adoption of clean
techmologies s driven
by various forces,

" including changes in
- markets, technological
developmems and

social pressures
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75% of production is based on dry processes due
to the availability of dry raw material ‘in most

countries, with the exception of Denmark,

Belgium, and to some extent, the UK.

The cement industry is an energy intensive
sector with energy typically accounting for 30-40%
of production costs (excluding capital costs)2,
Therefore, there are strong economic and environ-
mental reasons for using energy efficiently and to
reduce energy costs. The optimization of energy
use in existing plants has been largely utilized3. The
typical fuels used by this sector are: petcoke, coal,
fuel oil, lignite, gas and various types of waste.

Most general primary measures trigger reduc-
tions both in production costs and. atmdspheric
emissions (see Table 1). In many cases there is
scope for offsetting increased investment costs

“through savings from better process efficiency in

terms of use of energy, raw materials, labour as
well as improved product quality, higher value
added products, better product consistency and
reduced waste disposal requirements.

Anather option for reducing the environmental
impact of the cement in‘dustry would be the
reduction of the clinker portion, which can be
replaced with industrial by-products such as coal
fly ash (a residue from coal burning), blast furnace

slag: (a residue from iron making) or other

pozzolanic (e.g. volcanic) material*.

Cement plants situated in European countries
that have rigorous national environmental regula-
tions have to implement primary and/or secondary
measures to achieve the required emission levels
and these measures have to be implemented irres-
pective of size, ownership and cost situation. Firms

operating under stricter environmental regulations

Table 1. Primary measures in the cement industry

Unit production costs -

.~ Decreased

'Preheating and precalcination .
 tothe extentpossible -

Modem clinker coolers

‘Heat recovery from waste gases- )

Mostly increased

Source: Cement BREF Document 2001. The impact of BAT (best available technologies) on the

The IPTS Report

Clinker quality

" decreased
decreased

* decreased

: mpmvec,i

Mostly improved

competitiveness of the European cement Industry. Wagner K. Triebswetter U. 2001

<
%

.

3
kY

The cement industry is
an enerqy intensive
sector with energy
tywvically accounting for
30-40% of production
costs. There are
therefore strong
ecohomic and

environmental reasons \
for using energy
efficiently
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the study on best available technologies (BAT)
and the impact on competitiveness for the Euro-

pean industry conducted at the IPTS6.

A number of important measures to reduce
emissions have been introduced in recent years
and examples of relatively new and more widely
spread clean technologies on the water side
include modified cooking, oxygen delignification,
ECF (elemental chlorine free) bleaching, puri-
fication and reuse of condensates and secondary
(biological) waste water treatment. All except the

last one are process integrated technologies.

Most process-integrated measures can also

have a positive impact on the quality of the final

* product, process efficiency and profitability and in
addition to regulation and environmental reasons,
quality and cost also drive investments. These
measures often result in better usagé of energy and

raw materials, which of course has-a positive effect

on both costs and the environment. Table 2 sum-

Europe

. cost, regulation, qualiy -

Operating cost

Process efficiency

Capacity

. unchanged {1 increased)

unchanged {1 increased) -

marizes the findings for modified cooking when
interviewing 21 kraft pulp producers in the EU (11),
Canada (7) and Brazil (3).

Table 2 shows how cost and quality play an
important role in the decision to investin modified
cooking. With reduced or unchanged operating
and production costs; significant environmental
improvements could be achieved without losses in
competitiveness, market share or profitability. In
the case of an end-of-pipe measure such as secon-
dafy treatment, the result is naturally different but
often enough for competitiveness to be kept
unchanged (see Table 3). The companies visited
are all actors on the global market and face

competition from all around the world.

Diffusion of Clean Technologies .

" The extent to which the different Clean
Technologies are implemented varies from one
technology to another. While dry debarking,

Table 2. Main drivers for, and effects of, modified
cooking for kraft pulp producers

5

-

 market, quali cost

’uncha‘nged/féduced
increased
unchanged

* reduced/unchanged

"~ increastd

: . increased

® IPTS, No.69 - JRC - Seville, November 2002
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Paper and board are
used for a variety of
applications. Demand
growth is expected o
continue and may
accelerate as certain
types of paper and
board products are used
{o replace other

packaging materiols

Pulp is produced from a
variety of materials

’ using a range-of
processes, all of which
have their own
particular pros and
cons from the
environmental

point of view

Most process integrated
measures in the pulp
and paper industry can
also have a positive
impact on the quality
of the final product,
process efficiency
and profitability




at least neutral) impact on profitability for most
investments. On the other hand, the poorer
performers reported very few clean technologies as

having a positive effect and, actually, four of the

technologies had a positive impact on business for

the good environmental performers while the very
same four ones caused a negative impact among

the poorer pérformers.

Interestingly, the study also revealed that the
best environmental performers claimed that their
main driver is not regulation but reducing costs

‘through environmental efficiency. Although this

could be motivated by these companies’ taking a

long-term view so as to avoid future costs in terms
of taxes, fines or having to invest in other, more
expensive, clean technologies to follow regulation,
it is interesting that these companies do not look at

themselves as regulatory driven and they have a

positive attitude to investments of this kind.

- Trends

Because of the fact that a kraft pulp mill should
be a net producer of energy and a paper mill is an
energy c0nsumér (with all the energy needed for
separating the water from the pljdduct), integrated
mills (where pulp and paper are being produced
at the same site) will in many cases support
sustainable production. This is an on-going trend
and not only for energy reasohs but also due to the
fluctuation in pulp price which can create
problems for non-integrated paper mills. \

Other trends. are pointing in the direction of

increased system closure combined with the use of

Table 4. Summaryrof drivers and impacts on profitability
for the EU and Canada (kraft pulp producers)

_ Goad env. performers | - Good env. performers * Notgood env. Not good env.
- Regulatory Non-regulatory -~ performers - performers
~ driven investment - driveninvestment. - _ Regulatory - | - Non-regulatory
y i ' <. -} driveninvestment | . driveninvestment -

St Modified cooking, )
1 Oxygen deignification,

Mitigation of TRS,
Reduction of S02

fomthe RS : B

@ IPTS, No.69 - JRC - Seville, November 2002
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Clean techhologies in
the pulp and paper
industry are
particularly expensive
' and levels of adoption

vary widely

The case studies
revealed that firms
whose envirommental
performance is good
stated. other reasons
for adopting clean
technologies than
regulation much more
often while, on the other
hand, regulation is still
the most comon driver
Sfor firms with a poorer

envivonmental profile.




‘o Ability to tackle adverse events. The progress
and success of an innovation project is
inevitably threatened by adverse events, such
as scientific or technical problems, difficulties
in project management, insufficient resources
for the innovation projéct, lack of support for
the innovation project, critical economic

situation of the company, changes in market

situation etc. Therefore, the ability to prevent, .

" manage and “survive” such difficult phases is
important to the successful completion of an

innovation project.

Conclusion

Looking at the two sectors discussed in this
article, it can be stated that the uptake of clean
technologies depends on a broad range of different
factors. The basic and overriding requirements are
the economic viability and/or support through the
regulatory framework. In other words,\ a new
technology not only has to be cleaner, but also to
make a product cheaper and better. Environmental
friendliness is almost seen as an extra. However,
environmental management guidelines, as well as
‘social pressure, make it virtually impossible to
replace any given technology with a- dirtier one.
Probably it is for this reason that new technologies
coming on to the market are almost a priori

cleaner than comparable existing ones.

It is widely accepted that regulatory incentives
and economic feasibility exert the strongest in-

fluence as “triggers” for the uptake of clean tech-
nologies. However, a range of “softer” factors also
exists which have a more indirect, but nevertheless
strong impact on the decision for or against clean
technologies. These include the awareness of a
new technb]ogy, the skills available within a
company, the company’s attitude towards innova-
tion, its size, and the perception of the expectéd
cost/lbenefit ratio. A good example of indirect and

“more general causes (more active in'R&D) and

effects (environmentally friendly producers fare
better in other, non-environmental respects) is the
pulp case. However, results of this kind could
differ greatly between sectors.

As a general finding for policy-makers it
can be said, that there is a need to address the soft
factors described -above in order to achieve the
greater adoption of clean technologies within
industry. In particular it will be helpful to foster
education in the area of new technologies at
an early 'stage, so as to ensure a suitably skilled
workforce is available to companies. Additionally,
the realization of pilot and demonstration projects
with new technologies would‘ make it easier to
calculate the cost/benefit ratio for potential

technology-users.

Finally, specially designed technology
subsidies or credits would make it easier for com-
panies (especially SMEs) to cope with emerging
technical/scientific problems when setting up a
cleaner production process. 9
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The role of Macro Targets and
‘Micro Incentives in Europe’s R&D

Policy

Charles W. Wessner and Sujai J. Shivakumar, Nationa/ Research Council*, USA .

. ndustries

"T'ISSUQ. At the March 2002 meeting of The European COuncM in Barcelona ‘the COUﬂCll set
an aITIb|tIOUS ob]ectwe ‘of mcreasing the Union S globai research expendlture to
. ;approach three percent Of Gross Domestic PFOdUCt by 2040 b Achlevlng thIS ‘three .
percent target is’ intended to place the European Unlon on par with the United States ‘
5 and Japan in terms of overall R&D expenditure This: policv IS expected to promote a more
B robust knowledge economv and to DOOSt European competltiveness in hlgh technology .

“Relevance The Presmencv Conclusnon notes that "In order to close the gap between the
"EU and its major competltors “there must bea sugmﬂcant bOOSt of the overall-R&D and
) 'Innovatlon effort in the Union W|th partlcular emphasis on frontler technologles "2 s
experlence underscores the lmportance of mIcro Ievel incent:ves in boosting the,
V effectiveness of settlng ’cargets for overall R&D expendtture V : ' ) ‘

Introduction

his article looks at the issue of setting
targets and creating incentives for R&D
expenditure from two - perspectives.
First, we examine some of the standard
underlying assumptions . about innovation and
market behav10ur Second, since it is exphutly
cited as a comparison, we look at recent Us.
exper'ience to see what, if any, U.S. policy lessons
might apply to Europe. In general, we suggest that

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

Commission.

US experience, it is very important that numerical
targets be accompanied by policies and action
focused. on the incentives and intermediating

institutions designed to facilitate innovation.

Europe's 3% Target for R&D

‘Recent benchmark indicators, published by the -

European Commission, find that European public
and private expenditure levels (taken as an
average) are lower thah those in the United States

these considerations reveal that, drawing on the ~ and Japan.3 While recent data show that the share

The

of the European

@ IPTS, No.69 - JRC - Seville, November 2002

IPTS Report

o o"‘\,o\‘ .
,,O"“\




Figure 1. The Linear Model of Innovation

| Basic Research:

Applied Research §

‘Commercialization

| Development |

The linear model creates the impression that
increasing public and private investments in
research will result in greater commercialization,
strengthening, in turn, competitiveness in global
markets. While useful in general discourse and
elegant in exposition, it is easy to forget that this
simple model severely understates the complex

interactions that actually take place within the

innovation process.” In the real world, distinctions
between basic and applied research are rarely
clear cut; often it may simply depend on the
researcher’s intent. Many discoveries have a
serendipitous element. Much learning ‘occurs by
trial and error. Many good ideas simply do
not make it to the market place. The process
from discovery to innovation to‘ commercialization

involves consecutive challenges and market

signals that can often be indistinct or even absent8

- R Eeedback Model

A more sophisticated representation of the
innovation process includes feedback loops

through which leaming occurs. These loops—

portrayed in Figure 2—suggest that technological
breakthroughs may precede, as well as stem from,

basic research.?

An important implication of this more complex

representation of the innovation process is that key

“elements often occur spontaneously within local

clusters of innovation. Knowledge is not generated
solely through explicit basic and applied research
efforts but often iteratively though processes of
evaluation and feedback. This means that pushing

in more funds at one end of the system—i.e.,-

. through increased funding for research—wil! not

necessarily result in more innovation (as output)
at the other end. A more comprehensive and more
integr‘ated~ policy is needed to take into account
the different clusters of activity and the need for
appropriate incentives at each phase of an
innovation‘ system. lt is irhportant to recognize and
develop appropriate policies for each stage to help
ensure increased R&D expenditure leads to the

desired outcome.

Figure 2. The Spin-off Process
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The

Studies of early stage funding in the U.S. reveal
that funds are not spread out evenly over the
course of the innovation process.22 In fact, despite
the presence of well developed “angel” networks
and relatively broad venture capital markets in the
United States, small and new innovative firms in
the U.S. often face difficulties in obtaining “early-

stage” funding.23 In many instances, entrepreneurs

progress in information technologies—particularly
since these two. frontier technologies are increa-

singly interdependent and interrelated.'”

in sum, the R&D effort in the United States is
not as large as it may appear, once Depaitment of
Defense (DoD) expenditures are better unders-
tood, and the allocation of the U.S. research
portfolio is open to question, particularly insofar as
it under-spends on [T-related disciplines, the
source of much U.S. growth and competitiveness

~for US. firms.

with innovative ideas may lack financial resources
to undertake the R&D necessary to commercialize
their innovation, whereas investors with funds
available may, in many cases, be uninformed
about such opportunities.2% Similarly, R&D
funding in Europe is likely not to be evenly

Notwithstanding concern about the allocation
distributed across the various stages of innovation.

of US. R&D investment, the United States does

have a high rate of inhovation and a high rate of

n. As noted U.S. experience in R&D allocation and analysis

of early~stage finance help draw the lesson that

‘enhanced success in fostering a knowledge -
to the overall

technology- hased new firm formatio
above, this is in part because the .United States
adopted a series of policy measures in the 1980s to
encourage the growth of small firms and to

facilitate the commercialization of federally

" economy requires attention not only
level of investment but also to how it is distributed
25
S

funded research, policy innovations driven inlarge  over the innovation process.

part by the poor economic performance of the

1970s and 1980s.'8
: policy Experiments in Partnering
During the 1970s and 1980s, the United States
Early Stage Finance . i
recorded slow economic growth relative to post-

war norms, accompanied by a loss of global
" market share, notably to East-Asian competition.
Technological leadership in key U.S. industries

. such as steel, automobiles, consumer electronics,

In the post-Cold War period, the evolution of
the US economy contmues to be profoundly
marked by the interaction between government-
funded research and innovative - entrepreneurs.
Government supported research-—as opposed
products—in -areas such as

and semlconductors was - lost.26 These events

to commercial spurred-a variety of policy measures.

rmicroelectronics, robotics, bidtechno|ogy, the
human genome, and in the development of
ARPANET (the forerunner of today’s internet) has
created the foundation of a new economy.!? In this
individual entrepreneurs and

One major element in the U.S. policy response
took the form of a flurry of legislation aimed at

k modifying the rules that govern incentives present
at various stages in the innovation process (See
‘Box 1). Among these, the Bayh-Dole University

and Small Business Patent Act of 1980 permitted
to retairv title

new economy,
researchers often play leading roles in deve|op|ng
new approaches and new businesses to exploit

20 §mall firms create  government grantees and contractors

to federally funded inventions and encouraged

universities to license inventions to industry.

these research mvestments

jobs and contribute to growth through their ability

to focus on new technologies?!
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industry initiation and leadership, industry cost
share, public funding that is limited in time and
amount, clear objectives, and feedback learning
through ireguiar evaluations of achievements.

Two prominent examples of “generic” govern-
ment-industry partnerships are the Small Business
Innovation Research (SBIR) Program and the
Advanced Technology Program (ATP). The Small
Business Innovation Development Act of 1982
established the SBIR Program within major federal
agencies to increase government funding of
research and its commercialization by small firms.
This programme is intended to help small firms
bring their innovative ideas to market by providing
“small, highly competitive awards to the embryonic
‘and seed stages of the business development
cycle—stages that private investors often find too

risky to support.

Bayh-Dole and the change in culture it induced
in universities combines effectively with the
SBIR Program. The small SBIR grants encourage

innovation by small, highly focused firms, and the

awards themselves have a certification effect vis-a-
vis private capital. The ATP Program, which began

in 1988, gives large awards to small companies

and also encourages partnering between large and
small companies on pfoducts with broad-based
spillovers. Its goal is to stimulate development,

 through single firms or joint ventures, of high-risk,

potentially high-payoff technologies with eco-
nomy-wide benefits. ‘

These legislative initiatives are noteworthy
because they address several different points
in the innovation process. They are an effort to
encourage innovation through highly focused,
agile, small firms, sometimes in cooperation with
large firms, by providing small awards for a limited
term.” By bringing together ‘universities and
companies, or in the case of SBIR, providing

incentive awards to specific researchers, - they

stimulate research and encourage innovation for

national missions in health, the environment, or

_national security. By focusing on incentives for

different partners, they represent a more integrated
approach than the “one-item fix” presented by the
three percent R&D target. MoreoVer, as ongoing
policy experiments, the performance of these

“initiatives is increasingly subject to regular review,

providing an opportunity for further leaming and
feedback, both within the partnerships and at the
policy level of the U.S. innovation system. 30

Conclusions

The three percent target focuses on aggregate

expenditure on R&D and economic growth. The
connection is valuable insofar as it underscores the
importance of science-based growth for Europe.
Yet there is no doubting the quality of Europe's
research, for instance European R&D in leading
sectors such as biotechnology is already world
class. The issue has more to do with the region’s

- ability to capitalize on its research. The problem

facing many European countries is how to
capitalize on the existing R&D investments. The
challenge is to move the ideas from the university
to companies that can develop innovations that
become promising products. This involves policies
and programmes to -bridge critical gaps in
innovation funding —known in the US as the
“valley of death” — that many new ideas and new
firms fail to cross. Focusing on a single input in

a complex process of innovation may not be

~enough if it is not accompanied by support for the

commercialization of research results.

What does this mean in policy terms?

. Beyond aggregate R&D numbers it is also
important to consider the allocation and effec-
tiveness of R&D expenditures. In order to
achieve higher growth, the underlying incen-
tives that govern each national innovation

system must be taken into account. Focusing

© /PTS, No.69 - JRC - Seville, November 2002
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resources are directed towards industry needs, and tend to be focused on applied and development
research more clearly linked to the market than public research. In addition to public funding of R&D,
R&D financed by industry provides the basis for future industrial competitiveness.
6. Despite this high percentage, the ability of the Swedish economy. to generate new, internationally
competitive companies is a source of concern. . ;
7. Any model captures only a small window on reality. Models are useful devices in highlighting those
aspects of the real world relevant to a given problem-solving exercise, but it is important not to confuse
this representation with reality. ’
8. For an excellent discussion of the consecutive challenges, see L.M. Branscomb, K. P. Morse, and M. J.
Roberts. 2000. Managing Technical Risk: Understanding Private Sector Decision Making on Early Stage
Technology-based Projects. NIST GCR 00787. April. o
" 9. The feedback model depicted in Figure 2 was developed by our colleague Adam K. Korobow, a
National Research Council staff member.
10. For example, a key factor shaping market incentives are the rules of intellectual property and-their
enforcement. Social perceptions of wealth are also important motivating factors. In societies with an
egalitarian ethos, excessive wealth accumulation is often frowned on. In still others, wealth can be
associated with ill-gotten gain. ’ : o
11. For a description of the Free Rider problems and related issues, see National Research Council, The
Drama of the Commons, E. Ostrom, T. Dietz, N. Dolsak, P. Stern, Susan Stonich. and E. Weber, eds.
Washington D.C.: National Academy Press, 2002. ' ‘
12. For an overview of the multiple contexts structuring incentives, D. Campbell, Incentives: Motivation
~ and the Economics of Information, Cambridge: Cambridge University Press, 1995.
13. John Alic, et al, in Beyond Spinoff: Military and Civilian Technologies in a
documented this phenomenon in 199’2‘, Boston: Harvard University Press.
14. See National Research Council, Allocating Federal Funds for Science and Technology, Washington,
" D.C.: National Academy Press, 1995. ) ; '
15. See Dale W. Jorgenson and Kevin J. Stiroh, “Raising the Speed Limit: U.S. Growth in the Information
Age,” in'National Research Council, Measurfng and Sustaining the New Economy: Report of a Workshop,
D. Jorgenson and C. Wessner, eds., Washingtbn, D.C.: National Academy Press, 2002. The “6.3” accounts
in the DoD budget are more focused on product development than research. )
16. See National Research Council, Capitalizing on New Needs and New Opportunities in Biotechnology
and Information Technology, C. Wessner, ed., Washington D.C.: National Academy Press, 2002; and
_ Stephen A. Merrill and Michael McGeary, “Who's Balancing the Federal Research Portfolio and How?”
Science, 272:942-944, 1999. . : ’
17. From 1993 to 1999, U.S. R&D fell in real terms in chemistry, physics, mechanical engineering, and
electrical engineering. See National Research Council, Capitalizing on New Needs and New
Opportunities in Biotechnology and Information Technology, op. cit., p. 53. :
18. See National Research Council, The Advanced Technology Program: Assessing Outcomes, C.
Wessner, ed., Washington, D.C.: National Academy Press, 2001.
19. See National Research Council, Funding a Revolution: Government Support for Computing Research.
Washington, D.C.: National Academy Press, 1999. ‘
20. See D. Audretsch and R. Thurik, Innovation, Industry, Evolution, and Employment. Cambridge, UK:
Cambridge University Press, 1999. ‘
21. See Peter Cahill, “Fast-Track: Is It Speeding Commercialization of Department of Defense Small
Business Innovation and Research Projects?” in National Research Council, The Small Business Research
Innovation Program: An Assessment of the Department of Defense Fast Track Initiative, Charles Wessner,
" ed., Washington, D.C.: National Academy Press, 2000. ' '
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Global Experlence in Long—Term
Water Assessments: Lessons for
the New European Water Policy

Ruud Van d’er’HeIm, ENGREF and Adeline M. Kroll, IPTS

'Issue In Europe todav, general stud|es of the |ong -term dynamics of water and its -
5 ;management in particular studles applving the concepts outnned in the newlv adopted :
; ,/,water Framework’ Directive (WFD). are scarce : .

Relevance The experience that has been vaurred at the global level OI" for- verv Iarge
J}river basins has evolved from "pure hvdrological mathematical models to models With
socio- economic components from global to reglonal and l"WeI" basln Ievel and from In :
'kf'house hydrologv tO participatorv assessment However concepts causahtles and data ’
pertlnent tO the global scale mav not necessarilv be valid at a raver basin scale and tallor- :
1B ’made long -term assessments mav be needed for a speciﬁc river: basin

Introduction

he recently adopted Water Framework
Directive  (Directive 2000/60/EC of the
European Parliament and of the Council
of 23 October 2000 establishing - a
framework for Community action in the field of
water -policy, referred to here as the WFD)
introduces challenging gbals, new means and

trend-breaking concepts for the management

of water resources in Europe These include river -

basin management (rlver basin management
plans), a combined approach to pollution control
(agriculture, energy production, transport and land

planning), systematic monitoring, full-cost. reco-

very (recovery of environmental -and resource

costs) and public participation and consultation.
The implementation of such an all-inclusive -

. directive will only be feasible if socio-economic

parameters -are Iinked to hydrological ones.
Hence, the internalization of socio-hydrological
dynamics for the long-term in the management of
river basins requires methods and tools to do this

in a structured and comprehensive way.

Water supply and demand dynamics have been
central to hydrological thinking for many years.
With the simultaneous rise of systematic long-term

assessments (futures studies, scenario building,

" prospective, foresights, forecasts, and environ-

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

- Commission.
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purchase at a given price (or charge for water). The
water needs or requirements are based on some
notion of physical andfor technical relationship
between economic/sb,cial activity and quantity of
water. (p. 170). We need to realize that socio-
economic demand and supply do not necessarily
equate with physical withdrawal (or consumption)
and availability (see also Margat, 1998).

Thirdly, trends, uncertainties and conjectures in
demand and supply rely heavily on the priorities
we give to water, of course in interaction with its
availability. Hence, the critical issue is not one of
focusing on quantiyties, but rather ‘what we want to
do with the water and how we do it, taking into ‘
account the dynamics of its availability’. This
question is neither purely physical (although
it relies on sufficiently accurate hydrological
forecasts), . nor purely socio—economic: It is, in
essence, a question that requires thorough investi-

 gation of the nature and dynamics of both natural

and socio-economic factors.

Water projections at the global level:
~ from the traditional approach towards
" new water-demand approaches

During the 20t century, water planning
- focused on making projections of variables suchas .

future populations, per-capita water demand,
agricultural production, levels of economic pro-
ductivity etc. These projections were used to
forecast future water demand and evaluate how to
meet it. However, these water demand projections
typically ignored any analysis of human needs,

water required for ecosystems, or actual regional

water availability. The next step on this approach‘

was' to identify projects able to bridge the gap
between the projected water demand and the
estimated - available water supply. The basic
assumption behind this so-called water-supply
management was that building more physucal

infrastructures (e.g., reservoirs, -aqueducts, pipe-

lines for inter-basin transfer) -could meet the
projected shortfalls (Gleick et al. 2001). Therefore,

-environmental, ecological, social and economic

constraints were rarely considered.

Today, the debate lies between ‘those who
believe that the problem is primarily technical (i.e.
having more efficient technology, better cost-
benefit analyses to satisfy the needs of all
interested  parties) and\ those who believe that
reorganization and coordination of the water
policy process will rationalize  decisions toward
water-demand planning. Although traditional
water supply plahning continues to dominate
water management measures, it has been ques-

tioned over the last 30 years. A number of

international agreements, declarations, new
strategies and policy documents were produced by
international and national agencies, setting the
stage for new approaches (most recently the
Ministerial Declaration of The‘Hague'on Water
Security in 2000). Resource efficiency, water
supply alternatives not requiring new structures to
be built, wastewater réusé, demand management,
intergenerational ~distribution issues, ecosystem
protection and public participation are but some of
the new elements explored in the new approaches

"to water management.

On a global scale, water >projections made over
the last 30 years or so took a similar approach and
reached similar conclusions, leading to-worries
about ensuring an adequate water supply (Gleick,
2001). Most prominent examples of attempts
to evaluate global water- resources and prédict
future water use was done on a per sector and per

region basis*.

Early global water pro;ectlons greatly over-
estimated water demand compared to what
has actually materialized. In the 1990s, actual
global water withdrawals were only half of what

they was expected 30 years ago. This is partly

The
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Dealing with the long term
Besides linking hydrology and SOCI0-eCONOMIC
factors, the cases discussed here also set out to
understand the future dynamics of the socio-
ecological water system. This requires a different
\style of reasoning, which we introduced earlier as
the prospective approach. ts basic premise is that
the future is by default uncertain and therefore
“may unfold in (many) different ways. In that
respect, the best we can get is an understanding of
the range of different futures, -a detailed analysis of
the dynamics that lead to these futures, and an
assessment of the impatt of different strategies
on the state and dynamics of the system. In the’
. above-mentioned cases, this. is either done by
‘mathematical simulation (as is the case with
WaterGAP),  mathematical simulation enriched
with human interaction (asiis the case with
Globesight) and/or through human interaction
_enriched with scenarios and simulations (the

“World Water Vision).

Dealing with the long-term is @ common issue
for environmental research and policy-making. In
: fact,r the impacts of environmental policy as well as
environmental threats are -usually long-term.
Furthermore, the ‘environmental debate has
| gradually moved from local ‘and visible issues:
(point poIIutron and local degradation) to global
long-term and intangible concerns (Iike climate,
integrated water resources management, etc.)

 {Hajer, 1995). Acting on the environment (which is
the main objective of the WFD) is therefore almost
naturally linked to theory and methods for long-

term thinking (see Mermet, 2003 forthcoming). -

However, accepting the relevance of the long-term
does. not immediately lead to a better under-
* standing of the future dynamics of a system. Metho-
dological and practical concerns have to be taken

into account to make long-term assessment useful.

A first remark is that there are different ways of

dealing with the dynamics. Both Globesight and

~The

WaterGAP (see Box 1) rely on arithmetical simu-

|ation, WaterGAP is the more rigorous of the two,

since its detailed model is calibrated on past time-
seties to understand future behaviour. It interacts
with its model-environment through a so-called

“Story and Simulation’ approach (European

Environmental Agency, 2001). The stories are
based on a scenario approach, and ‘comprise a
consistent exploration of possible future develop-

ments in a broad perspective. These scenarios are

‘translated into a consistent set of model-assump-

tions. After having run the model, the results are

“fed back into the stories, which continuously

_evolve in an iterative process. As such, the model

provides mathematical reflections on logical but

discursive deliberations. -

This Ioglc of ‘story and 5|mu|at|on has been

part of one of the other cases presented here (see

“Box 1), namely the World Water Vision program-

‘me. In this programme, however, the scope was
much larger and many other approaches were
integrated. In the programme the Story-and-Simu-

* lation was initially launched to initiate visioning

exercises in different water sectors (such "as
environment, drinking water, irrigation, etc.) and
global regions (like Southeast Asia, the Rhine river

basin or the Arab States). Visioning is a normative

way of dealing with-future dynamics, in the sense
that actors are invited to express what they think
should be improved in the long-term. Coupling
scenario /an‘alyysis ‘and simulation with- visioning

provided a very large platform for normative

debate on what has to be done combined with -

rigorous understanding of the dynamics through

scenario analysis and simulation modelling.

The case of Globesight is more intermediate. Its

process is based on mathematical simulation and

Vit places'the focus.on the dynamics of the system.-

As we have seen, parts of the dynamics of the

system are influenced by actors’ reflective

behavrour These so-called ‘human-models’ can

© IPTS, No.69 - JRC -
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deserve more attention from both researchers and - infinite, it will not be sufficient to prepare one
managers. But, agaiyn, there is a balance between single set of scenarios and rely on them. Rather, it
" the modelling of the system, and the qualitative s through their evolution that they become
" scenarios that interact to try to understand the ~ valuable tools. A recurrent revision of the

evolution of the system. Unfortunately, different prospectir)e employed is therefore very useful -

scenarios will always come up with different  for the implementation of the new water policy

answers. Since the number of possible scenariosis in Europe. ;

‘Keywords
global experiences, water, European policy, supply, demand

Notes

1. We have used the French word prospective, which broadly equates with futures studies or foresight,
although differences between approaches do exist. Prospective theorie assumes that the future cannot be
known other than through a set of conjectures, which together cover a large range of possible future
developments. As such the theory emphasises the existence of (critical) uncertainties and tries to explore
them fts aim is not to develop a model that can deC|de what conjecture is going to be realized (which is

a critical difference with concepts like prediction).

2. Although we need to realize that, in spite of the huge amount of work that has been done so far, data

- sets are still incomplete, especially where it comes down to seasonal fluctuations, or more localized

effects. Today, climate variability demands another layer to be added to the models. Therefore, gauging
and modelling of the natural regime for river basins is a necessity for understanding a large part of the
resource availability.
3. For example, the WaterGAP model presented in this paper explicitly mentions that water use equals
water withdrawal in their research (Alcamo et al. , 2000, p. 11). In their case the lack of data makes
a serious distinction difficult, since non-consumptlve use of water leads often to serious degradation,
the return flows of used water is not very well locahzed in $pace and tlme, and consumption data is
scarcer than withdrawal data.

4. Gleick (2001) made a historical review of the works from Nrkrtopoulos (1962, 1967), L'vovich (1974),

“ Kalinin and Shiklomanov (1974), De Mare (1976), Falkenmark and Lindh (1974), Shiklomanov (1993,

11998), Gleick (1997), Raskin et al. (1997), Alcamo et al. (1997) and Seckler et al. (1998). For a discussion

of water prospective in Tunisia, see Treyer (2002).

5. Case Western Reserve University.

6. Originally developed by J. Forrester at MIT and mobilized, amongst others, for the ‘Limits to Growth’
study.

7. Center for Envrronmental Systems Research
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“The

Applying ICTs to Public
Participation in Enhancing
the Urban Environment

Giovanna Anselmi,

"ENEA and Ugo ‘Mocci,

IcT

" ,lssue The possibiiitv of combining ‘active

" -efficiencv Of the CitV S public services

pubiic particmation with the interactive_

! ;commumcatlons that Is enabled by the: lnternet can. be: expioited to create a city

| nitoring svstem enabiing publlc feedback on services and partlcipation in monitoring
{furban areas thus lntegratmg the existing monitormg mechanlsms and improving the;'

"““Relevance The' implementation of web- based 1nteractiVe systems can/'ton'\piement’ a-
© range of. strategies and enable batter knowledge to be obtained of the. city's problems,
‘{‘improve the efficlency. of public services, inculcate greater ‘public respect for the?'
B envrronment stimuiate wider participation in local democracv and foster social cohesion.

Introduction

pplications at local level of ICTs

‘such as the Internet mainly focus on to

providing solutions to citizens' individual

neede, for instance to provide access to

general and _specific information, administrative
applications, newsletter services, etc. However,
their use can readily be extended to provide

local authorities with incident reports about

inefficiencies and other difficulties occurring - in

 urban areas. Various sorts of Web-based systems
and applications are being developed to facilitate

interaction between citizens, local government

~ and public services. These -are mostly aimed .

at making general mterest information and

Commission.

MAJORCITIES: http://www.majorcities.or

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

administrative applications available on the
Web at all times, send local alerts to registered
groups,f managing citizens’. complaints, etc.
A number of European Projects

(e.g. TELECITIES: httpy//www.telecities.org/;

“are

actively developing systems to improve interaction
between the local authorities and -consumers
and citizens and to encourage the provision of

innovative services to citizens.

In addition to addressing citizens’ individual

needs, local authorities are also concerned with the

difficulty of maintaining or improving the quality of

the environment and of collective public services. -

These difficulties are often exacerbated by factors

of the European
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take an educational approach towards the

citizens, relegating them to a secondary role;

quite a few programmes. are dedicated to

developing and deploying advanced techno-
logical systems able to promote the active
participation of citizens in monitoring their
towns ‘and cities, and- accordingly provide an
effective channel for this participation. ‘

Many of the limitations described above could
~ be overcome by the web-based interactive systems

in various areas of city life.

'The implementation of web-based
interactive systems for city monitoring

The implementation of “digital cities” is creating

a new opportunity to give citizens a central role in

city life. The presence of hundreds of thousands of
citizens and the diffusion of public Internet access

points and privately owned PCs or other devices

suitable for network opérations distributed all over

the city constitute a solid basis for developing
powerful integrated web-based systems which may

be used to monitor towns and cities effectively.

The " traditional means - of communication
used by citizens (phone calls, faxes, letters and
e-mails), which require human interaction and
interpretation, do not allow automatic delivery and
processing of the messages, highlighting the kind of

barrier that needs to be overcome. Even following

a simple and effective approach the most relevant

events occurring in the towns can be classified and

described iyn‘ appropriate forms made available

- on the web.

nonitoring
the information, consul--
sals for the Public Adminis- .
ination of information’
levertheless, useful
yproaches: A range of pilot
initiative by the
\sportation, urban
ore than 50 municipalities
mation is given in a
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Currently, sending
letters to newspapérs or
to the authorities is the
main channel by which

members of the public

\ can contribute to

monitoring their town
or city. However, this
traditional approach
has a number of

drawbacks

The presence of
hundreds of thousands
- of citizens and the
diffusion of public
Internet access points
and privat'ely owned
PCs or other devices
suitable for network
operations distributed
all over the city
constitute a solid basis
for developing powerful
integrated web-based

systems
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powerful tool for local democratic participation.
Additionally, the same framework can be used for
different public services, allowing management
costs to be optimized and enabling maxirhum

scalability.

The. indirect benefits of this kind of system
include they way it gives citizens a greater sense

of their role in the city life (monitoring, event -

‘ signalling, service and environmental control) and
“thus help overcome sense of there being a
powérful group of individuals whose complaints
are listened to. Making residents feel more closely
identified with the city in which they live could
lead to irﬁprovements in certain aspects of public

behaviour. In practical terms, the implementation |

of feedback systems of this kind introduces
a control loop, external to both the service supply
~ chain and the actual environmental control

/ processes, thus potentially enabling useful

cooperation between citizens and public service
enterpriseé. The information gathered by ‘the
system could allow focused monitoring and the
drawing up of priority lists for maintenance

_activities introducing citizens in the public service

delivery process thus enhancing efficiency and™

improving the overall quality of service.

Although trials with systems enabling public
feed\back on services and participation in moni-
toring urban areas are still in the early stages, a
number of factors can already be identified as
being important to the success of schemes of this
type. Firstly, although the system is designed to
handle messages automatically, in addition to the
devélopmen\t effort, adequate resources need to be
set aside for website management, updating of
forms, extension of processing procedures and
development of back office interfaces. Secondly,
although citizen participation in city mohitoring

~ allows both the hand,ling of individual complaints

and statistical monitoring to be implemehted inthe’

same framework, for convenience the two areas

of functionality can be set up at different deve-
lopment stages and assessed separately. Thirdly,
adequate promotion is needed (using both adver-
tising and the educational system) in order to
ensure the citizens’ trust and overcome the
possible reservations of both local authorities and
publyic se’rvice companies. To ease the process of

introduction, this .could be limited to selected

“groups of people. Finally, adequaté security needs
" to be put in place to protect the system against

malicious intent (although it is worth noting that as
the same incident will probably be notified by
many citizens a certain degree of intrinsic message
redundancy is assured). Thus, above all the web-
site supporting the systerﬁ needs to be accessible,
efficient, effective and reliablye, and advanced
website technology should be used for this
purpdse (including  user-friendly multilingual
interfaces, access control, dynamic forms hand-
ling, on line database management, expert systems
and decision-support systems, etc.). The example
of the CitySensor system currently under develop-
ment in Rome is described in Box 2. ,,

Conclusions

Demographic analysis indicates that as much

~as 80% of humanity may live in just a few dozen

large conurbations by 2030-2050 and even
Western countries will have to- cope with conti-
nuous changes in environmentakl, and socia]
conditions in the large cities that can weaken the
relationship between citizens and the town or city

in ' which they live.

In this context, local policy-makers need better

environmental and social monitoring systems in

order to acquire a fuller knowledge of their city's '

problems, contribute to-a more effective and eco-
nomic provision of collective public services,
improve public behaviour in terms of respect for
the environment, stimulate wider participation in

local democracy and greater social cohesion.
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ABOUT‘THE 1 P TS

The Institute for Prospéctive Technolbgi(:a| Studies (IPTS) is one of the seven institutes making up-
the Joint Research Centre (RC) of the European Commission. It was established.in Seville, Spain,
in September 1994. ) '

The mission of the Institute is to provide techno-excononiic‘analys'is sUp‘port to European decision-
makers, by monitoring and analysing Science & Technology related developments, their cross-
sectoral ‘impact, their inter-relationship in the- socio-economic. context and future policy
 implications and to present this informatiéh in a timely 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 work.
" undertaken by the IPTS is in response to direct réquests from (or takes the form.of long-term policy -

support on behalt of)/thé European Commission Directorate Generals, or-European Parliament -

Committees. The IPTS also does work for Member States’ governmental, academic or industrial
organizations, though this represents a minor share of its total activities. '

Although particular emphasis is placed on key Science and Technology ﬁelds, especially those that
“have a drivingrole'and even the potential to reshape our society, important efforts are devoted to
improving the understanding of the complex interactions between technology, economy and
society. Indeed, the impact of technology on society and, conversely, the way technological
development is driven by societal changes, are highly relevant themes within ‘the Europeah
' decision-making context. . '

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

- The IPTS collects information about technological developments and their application in Europe
“and the world, analyses this information and transmits it in an accessible form to European
 decision-makers. This is implemented in three sectors of activity: ' ‘
~ e Technologies for S\uéta'inable\Development~ '
o Life Sciences / Information and CommunicatiOn Technologies-
. 'Technology, Eymployment, Competitiveness and Society

In order to implement its mission, the Institute. devélops appropriate contacts,-awareness and skills
for anticipating and following the agenda of the policy de\cﬂisi‘en-makers. In addition to its own
resources, the IPTS makes use of external Ad\/isory Gfoups and operates a Network of' Elii'opean
Institutés working in similar areas. These networking activities enable the IPTS to draw on a \Alarge

pool of avéi{lable expertise, while allowing a continuous process of external peer-review of the in-

house activities.
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