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equilibrium, -in an uncharacteristically pensive
~tone by Harold Kuhn - whose mathematical
genius was' usually matched by his contagious
gnthusiasm. .

Still,  scientific breakthroughs, even if

accompanied by an incredible tenacity to:

overcome mental disease, ta ‘think his way out’ of
schizophrenia as Nash put it; might not have been

.enough to justify the ‘60 minutes’ segment. What -

did tip the balance was that his intellectual
brilliance, eventually crowried by a Nobel prize,
and- his life as a testament to the power of the
human- will to overcome adversity, made for, and
indeed gave birth to, gripping movie material. The
nomination of the resulting movie (“A Beautiful
‘Mind”) for several 2002 US motion picture
academy awards stirréd debate,-and triggered the
TV segment in question.

- This was a case of science coming under the-

news flashlight, not thanks to the Nobel prize
spotlight, nor the daylight of his recovery from

~ schizophrenia, but rather the Hollywood limelight. -

On the same day, March 17, 2002, something
perhaps: even more striking ‘happened involving
science and the press. Ohio State University
biophysics Professor Pierre-Marie Robitaille took
out a one-page ad in the national report section of

Vthe'Sunday New York Times, presumably at more \
~ than considerable personal expense. He dedicated

that page to an academic piece on the problematic

character of attributing a gaseous nature to the sun, ,

One would assume he should be able to publish
this for free in an-academic journal - he suggests
he “is at a loss in dealing with the scientific publi-

Contact
Dimitris Kyriakou, IPTS

cation of this material. The ideas are. too simple
and unexpected to stand any chance of publication

in the peer reviewed physics literature.”

The point here is not the veracity of
the allegations; rather the point is that if Prof.
Robitaille did not have — or was not willing to
spend — the farge amount of money a NYT one-
page ad costs, his challenge would not have drawn

much attention. ,

Indeed, it may-well be the case that through

such * largesse . Prof. Robitaille ‘reached‘more'

physicists than he would through publishing in

- some of the lesser known physics journals. If this is

the case, then a new host of issues comes to

‘surface: if one has money to spend one can

circumve’nt"academic journals to make his ideas
known, reach more scientists (and- the public at
large) at the same time, and spark more research
and/or refutation by his colleagues. i

Perhéps the Internet can prove a helpful venue
in this' regard. Indeed there are web-sites where
scientists can post their research results, without
having to-submit them to peer-review (note' that
even so, those who can afford the ad-page will get
more prominence than all those vying for the web-

site visitor’s attention).

This alternative publication ‘case has- several

dimensions that cannot be dealt with here; wemay *

address some of them in a future editorial. In any
case, we are all fortunate that in the fifties Prof.
Nash did not have to- resort to buyihg NYT
advertising space to make his theories known — it is
unlikely he could have afforded it.

Tel.: +34 95 448 82 98, fax: +34 95 448 83 39, e-mail: dimitris.kyriakou@jrc.es
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nance of industrial health and safety standards.
Four specific periods of European chemicals policy
can be observed and distinguished (van der Kolk
2000), each corresponding to roughly a decade.

The first decade beginskaround 1960 with the

“Yellow Book”,.in which the health and safety
- data covering literally hundreds of chemicals was

summarized. The major concern of the Yellow.

Book was establishing the hazard classification
and the labelling of chemicals. This work was
continued during the following (second) and it was
_ during this period that the first limitations on use
'were issued, for health and environmental reasons.
The third period was characterized by a heigh-
| tened awareness leading to a more preventive
approach towards chemicals. It included the
6th Amendment of the Directive 67/548/EEC
(the so-called Dangerous Substances Directive)
in 1979. The 6th Amendment introdhced the
requirement that manufacturers and importers of
chemicals n‘dtify new chemical substances by

providing data on the properties of the substances.
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rstly, the idea of creatirig

50 that the same amount of

He tenet that the manufacture

futare chemicals policy. The
ifonment anid should provide

H. This stands for:

that are of high

Whatis totally new forEU ©
t especially hazardous -
roposed use of the
}pcwmses licensed, every other

This decade signified a new era, one in which the
industry began to adjust its attitude towards a clear
commitment to health and environmental goals.
Still, it took a number of years until the industry as
a whole implemented the worldwide Responsible
Care - Initiative, which was an important contri-
bution of the chemical industry to sustainable
development. The Responsible Care Initiative
began in the late 1980s and became truly effecﬂve
in the fourth decade (i.e. the 1990s). The fourth
period of chemicals policy in the EU focused on

the improvement of the chemicals control system.

The 7th Amendment, in 1992, ‘which required

that the principles of risk assessment for new
substances be laid down, is particularly relevant for
this study.

There is another key issue of the fourth decade,
however, which should be mentioned—a lack

. of data on existing chemicals. This has to do

with the filling of knowledge gaps concerning
the hazards and risks of existing chemicals.
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| Figure 1. Risk Contingent Testing vs. Fixed Testing
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State due to differences in criminal law. The “Three
Year Report” of the European Commission (1998)

- provides an overview of the penalties for non-
compliance with the various national legislations.
For example, the fines for the most severe breaches
“(failure to notify new dangerous substances) Vary
from €2,050 (Ireland) to €76,000 (France).

In /contingent testing requirement_ systems, .

_ informiation generated during the testing procedure
carn/ be used to-decide about further tests. This is
‘ done in the. US system, which-is called a risk
" contingent system since it works with a contingent
. testing strategy. This strategy is implemented early
‘with afinely tuned process, starting with the review

of notified chemicals and. the development of
an information search strategy. At a very early
stage approximately’ 86% of notifications (‘pre-
manufacture notice’, -PMN) are- dropped- from
further review. The procedure begins with an
inexpensive evaluation of existing information. If
the initial data have not provided clear evidence,

- additional test information is requested from the

notifying company. Altogether this procedure is
cheaper and more informative than the: block-
testing strategy applied by the EU regulation.
However, the US system leaves a considerable
“degree of uncertainty for about 14% of the
submitters of PMNs. For example'in 1997, 10.8%
of PMN submissions made to the US Environ-

®© IPTS. No.64 - JRC - Seville, May 2002
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national innovation system, which comprises
public R&D activities in their entirety, in particular
at universities and research facilities outside
~ universities. The notification procedure for new
chemical substances may lead to a conversion of
resources in other areas of the company‘and to a
higher degree of uncertainty in the final outcome
of R&D, and'thus. also lead to uncertainty concer-
~ ning the commercialization of new products.

Innovation strategy is also directly influenced by
chemicals regulation. The regulation cost entailed
by notification of new chemicals increases the cost
of innovation (and also increases time-to-market).
- As we can see in Table 2, there are significant
differences in the cost required to fulfil, the

notification requirements of the EU, Japan, and the -

US. The costs, particularly for Japan, but also in the
US, depend very much on risk-dependent data
requirements—they must be calculated for each
specific chemical. In contrast to this situation, a

recent survey by the UK Institute for Environment |
and Health (2001) estimated a figure of €120,000.

-for the EU Base Set requireménts package asfthé

median value of 16 Europe-based contract research

organizations. Table 2 uses the comparable figure
of $117,000. The differences between the notifica-
tion cost for the EU and the US are primarily due to
a few specific tests generally being required for the
EU Base Set. (see, for exampley, Neven et al. 1998).

For the analysis of thé impacts of régulation the
question of whether 'a company- develops new
substances  for product innovations or whether
it uses ‘existing chemical substances in mixtures
or formulations is decisive. In addition to cost
_ differences the highly divergent rules covering
exemptions in the EU, Japan, and the USA must be
taken into. account when regarding the possible

impacts on innovative performance.

The impact of the regulation of new chemical

substances - through the innovation strategy - on

innovation performance depends essentially on the -

success rate of the specific product group, i.e. the
number of tests needed for the successful market
introduction of a product innovation. If the success
rate is low (e.g. 1:10), the regulatory costs are
higher than with a higher success rate (e.g. 1:2). |

this example the cost of the lower success rate

" would be’rﬁ‘ve times that of the higherone, because

the expenditures in terms of cost and time attribu-

" table to regulation would have been incurred for

each attempted marketintroduction. for each
product innovation. Consequently, regulatory costs
can be prohibitive for product groups with a lower
success rate, leading to a situation where new

chemical substances are no longer developed.

A DIQI'GSSIOII on Non-compliance

Finally, there may be either deliberate or
ljn,knowing non-compliance with the regulation
of new chemical substances. Two specific
EU inspection programmes. - the SENSE and
NONS inspection programmes - have shown that
between 32% (SENSE) and 47% (NONS) of

inspected companies (including importers) did not

comply with the Dangerous Substances Directive.
As a result of the follow-up actions of the NONS

project, the number of substances that could not

be identified decreased from 644 to 163. In 14
cases, the import or production of new, non-

“notified dyes (11) or non-identified dyes (3) was

prohibited (European Commission 1998).

Sanctions should serve as an instrument to
change individual company behaviour from non-

compliance to compliance with the  regulation. -

Advocates of sanctions ‘regard them as an
important instrument. Sceptics question whether

. sanctions are an effective stand-alone. instrument.

There is no systematic data on the success of
sanctions as applied to the violation of chemicals
regulations in the EU, USA, and Japan. However,

the public enforcement of chemicals law. is

The IPTS Report
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Table 1.

Selection of the Global Top 50 Chemical Companies (1999)

Included in the Analysis

90.1

Source: Short (2000), Chemical & Engineering News

R&D capital as a third factor of production in -
addition to capital and labour. Second, a method
- determining the patent productivity of R&D using a
Poisson model. For details of the models used and
the definition of the variables see Fleischer et al.’
(2000). A comprehensive overview and sensitivity ‘
analysis of various models of R&D productivity
“measurement can be found in Lo6f and Heshmati
(2001). A more detailed analysis of the determi-
nants of R&D in the chemical industry is given in
. Gambardella et al. (2000). R&D productivity
estimates for European: countries and sectors of
the chemical industry can be found in Albach
et al. (1996). These estimates are based on data
from the European Union’s First Community

Innovation Survey.

1 BASF AG DEU 312503
2 Du Pont {E 1) De Nemours USA 27688.0 93.1
3 Bayer AG DEU 201925 69.4
4 Dow Chemical USA 18600.0 98.3
6 ICl plc GBR 136715 100.0
8 | Akzo Nobel Ny NLD 123235 80.1
13 Sumitomo Chemical Co Ltd JPN 8136.5 975
15 Mitsui Chemicals JPN 77627 100.0
16 Henkel KgaA - DEU 73246 60.5
19 _Solvay SA BEL . 67919 856
20 " Dainippon Ink & Chemicals Inc JEN ._B696.9 81.2
2 Air Liquide (L} SA. FRA 6617.3 9%5.0
n” DSM NV NLD _6609.7 93.0
23 Mitsubishi Chemical JPN 54727 442
28 Union Carbide Co' “Usa 5870.0 .100.0
29 PPG Industries Inc USA _5502.0 70.9
3 Rohm & Haas Co USA 5339.0- 100.0
33 Monsanto Co USA 5102.0 5.8
34 Boc Group plc GBR 4947.6 92.3
35 Norsk Hydro A/S NOR 47765 36.0
38 Air Products & Chemicals Inc USA 46538 927
39 Praxair Inc USA 4639.0 100.0
# Eastman Chemical Co USA 4590.0 100.0
4 Asahi Organic Chem Ind JPN - 45550 434
44 ‘ Borgalis DNK 4334.0 -100.0
8 Lyondell Petrochemical USA 3693.0 100.0

- Findings from the first method used show that -

companies from the EU and Japan have a lower
R&D productivity than US éompanies. This model
was based on a production function with operating
income as the dependent variable and the inde-
pendent input factors of capital, labour and R&D
expenditure. The operating income was defined as
the difference between sales from normal business
operations and operating costs. Fixed assets were
used as a proxy for capital, the number of em-
ployees was used as a proxy for labour, and the
annual R&D expenditure was used as a proxy for
R&D capital stock.

The second R&D productivity measure is based

on the number of US patents granted. The differen-

® IPTS, No.64 - JRC - Seville, May 2002
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’ the static ‘EU EINECS register -covers about
100,000. Three thousand: riew- substances which
have been notified in the EU are also recognized.

~ The most importént aspect, however, is the fact that
all inventories of existing substances include subs-
tances which were not on the market at the time

when the obligation to notify new chemicals be-

came effective. It is- not possible to quantify the

- numbers of these substances, which subsequently
led to a de facto reduction in notifications in-the

first few years after the introduction of the .

legislation.

To solve this problem we have used the number
of new chemicals notifications available for the
last- ten- years for which comparable data’ were
- available—the period 1987-1996. The outcome of

* the second calculation was established ir-this way:

In the EU, in the last 10 years companies have.

notified an average of 274 new chemicals per
~ year; .in. Japan, companieshave made 265
notifications annually, and the gross number of
“new chemical substances (excluding polymers)
notified per annum in the USA was 1,720.
~ However, this average has to be -adjusted
- according to our assumptions, The number
of,chemicals notified in the US and which then

were finally manufactured (“Notices of Comimen-

cement”) averages 642 per annum for the period'

1987-1996, or 37.3% of the' PMNs (pre-manu-
facture notices). Assuming that 25% of the PMNs
are polymers we get a comparable annual average
of 482 notifications for the US. That is, in the

period 1987-1996 the US f‘produceys”\ 1.8 times

more new chemicals notifications than the EU
and Japan. )

Thus, depending on whether we take the

overall averages or the averages over the period

~1987-1996, the comparison leads to the following

conclusions: The US “produces” between 3.0 and
4.4 times more new chemicals notifications than
the EU. For Japan- these figures are 2.8 and 4.6.

1f we assume that all new chemicals notifications

in the EU are going to be manufactured, thus the-

number is comparable to the US figures fot the
“Notices of Commencement”, then the US system
produces 2.3 times more new chemicals than
the EU. '

The question remains as to how the number

of new chemical substances notified per yeér
influences the number of new chemical products
introduced successfully onto the market. We have
assumed that there is a significant impact and that

the number of notifications is a good indicator of

The IPTS Report
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innovative performance. Due to the confidentiality
of the notification data it was not possible to make
" a quantitative analysié. We asked this question
during the interviews we‘conducted with experts
from the chemical iindustry. Howevef, the results
were unsatisfactory for two miain reasons—the stra-
tegy of secrecy pursued by the companies and the
complexity of innovation efforts in large compa-
nies. The companies obviously do not want

to make public which new chemicals they have -
-notified, and thus do not want to tell us which

innovations have a “notification impact”. There is.
certainly the possibility .of speculating on these
iSsues. For instance, for dye-related innovations
new chemical substances are needed. If a com-

pany is making new dyes and complies with the -

law then it is obvious that these dye-related
innovations are affected by the new chemicals
regulation. Obviously the company would prefer
to produce its new ‘chemicals under a regime
which is more favourable to innovation.

~ This is amplified by the articles provision; under
which new chemicals regulations in general do not
regulate the so-called articles, that is, the final
products which include the new chemicals. Thus,
a manufacturer in the EU who seeks new chemi-
cals would try to get these new substances from
outside of the EU, and would then set up the
manufacturing of the final products outside as well.
- Thus, he would be able to assure more cost effi-
cient access to the new chemicals. Again, this is a
further reason why a risk-oriented regulatory sys-
tem based on a two-side learning strategy- is
recommended for the EU. ‘

Conclusion

Currently the EU is in the final stage of the pro-
cess of developing the details of a new strategy for
regulating chemicals. In order to gain a better
understanding of the details of this. strategy it is
useful to compare the most significant differences

of the EU, japanese, and US systems, as illustrated
in Table 2. This overview further includes the regu-
lation ‘of existing. substances. Based on the out-
comes in particular of our qualitative analysis, it is
recommended that a risk-oriented regulatory
system be considered in the EU. Such an approach
would allow a unified chemicals control system for

~ new and existing chemical substances. It should be

noted, that the White Paper on a “Strategy for a
Future Chemicals Policy” applies a similar ap-
proach, although the details. are still under discus-

_sion. The reformed regime for chemical substances

should focus on an efficient stratégy for obtaining
information and assessing”the risks of chemical
substances, following a pragmatic (and not a
bureaucratic) philosophy by implementing a con-
tinuous “two-sided learning” strategy. This would
be backed up by penalties in order to achieve an
optimal chemicals control. Moreover, exemptions
for substances to be used for R&D purposes should
be brought in line with those in Japan and the USA.
Exemptions should be handled in a way that gives
due consideration to connected risks.

The most important issue is to.create a know-
ledge base at the level of the national competent

authorities and at the level of the EU Commission ‘

in order to handle in a very professional way the
evaluation of chemicals and enable appropriate
information search strategies to be designed in
order to meet the EU conditions as-laid down in

OECD (1994). The tasks of the ‘chemicals com-

mittees of the EU should be integrated in a single
agency. Eventually, such reform should also lead to

a more flexible and more résponsive system for the -

regulation of new chemicals. In a great number of
cases the-Base Set testing requirements would be
reduced, in a few other cases not. This would also
make it necessary for the EU-to adopt a pragmatic
approach to the application of the (Quantitative)
Structure-Activity Relationship (QISAR). (QISAR is
a method of estimating the toxic properties of a
compound using the physfcal and structural make-

The
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business as usual scenario (EC, 2000a). It is crucial
" for the competitiveness of the EU industry to be in
the lead in new advanced and clean energy
technologies, as their market. share is rapidly
intrefasing and they may, in the long term, replace

a significant number of conventional energy -

technologies. The long term targets for cost

reduction, the potential of individual technologies,

and other issues will be discussed below for those

technologies which may be expected to make an

- important contribution to a sustainable energy

supply. -

The cost and potential of renewable
energy sources (RES) ‘ ‘

Wind Energy k

Electricity generation from wind energyy has, on

average, doubled every two years since 1990.

“European wind energy capacity increased from

400 MW in 1990 to 13.000 MW in 2000. -
However, the current share of EU electricity

production s still only 1.25%. In view of this
‘rapid development, the European Wind Energy
Association updated the target for wind energy
*capacity from the original 40 GW in 2010 to 60
* GW (or 6-7% of the current electricity production).
‘Offshore wind energy is set to represent‘an
increésing share of this.

" The potential of wind energy was estimated by -

a study “Wind force 10” (Greenpeace, 1999) to be

around 3127 TWh of which 2500 TWh is offshore -

(< 30 m deep and < 30 km from the coast) and 627
TWh onshore. This would be sufficient to cover the
electricity demand in the EU, which currently
amounts to 2500 TWh. Other sources from the
British Wind Energy Association estimate the
potential in the UK alone at 2500 TWh (1000 TWh

offshore and 1500 TWh onshore). There are,

‘however, a number of limiting factors which may

make the maximum potential unachievable, such

as environmental and visual impact. Taking visual
impact into account, Wind Force 10 estimated that
the offshore potential would drop from 2500 TWh
to 313 TWh, which tdgether with the onshore

potentialfof 627 TWh, could cover around 40%

of EU electricity demand. With less conservative
assumpﬁons,’ in particula‘r\fof visual impact, a
much larger share could be covered using wind
energy; the potential of wind energy therefore is
expected to lie between 40% and 100% of EU
electricity demand. ‘ :

~The high cost of wind' energy is a major

- bottleneck. Current prices of wind electricity are

between 0.04 and-0.09 €/kWh whereas the cost

of conventional electricity is around 0.04 €/kWh

(at the power plant-end) (EC, 2000b). The strong

increase of wind energy in the nineties, is mainly

due to promotional measures, subsidies, tax

reductions, etc. It is not likely that this support will

remain forever-and- particularly- short/medium

term RTD.is needed to reduce the cost of wind -
electricity. There is still scope for a reduction to

0.03 = 0.05 €/kWh.

Another problem is the inte‘r’mitten‘t character of
wind energy (see below).

Photovoltaics (PV)

“PV is attractive as it could, in theory, cover the
total energy demand. Nevertheless, current PV
share of the EU electricity production is still only
0.15%. Although the cost of PV. electricity is
still ‘5-10 times higher than electricity from
convéntional sources (0.25 - 0.5€/kwh), installed

PV capacity in the EU is increasing by 25-30% per’

yéar. With a continuation of this rate of increase,
PV could produce a large part of the EU electricity
demand 25 - 30 years from now. This trend should
therefore be sustained and accelerated by
signiﬁcant cost reductions. It may be expected |n

10-15 years that, with a greatly increased RTD -
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o 20 x 10° ha of the 140 x 106 ha arable fand in
the EU can be used for fuel crops; '
the current yield of fuel crops is 5 toe/ha but
higher yields up to 10 toe/ha may be feasible in
the future; ) ‘
there is also a considerable "potential in the
candidate countries;

Biomass could be transformed into electricity

(50-80% of current electricity demand) or into 170
— 240 Mtoe liquid bio fuels. In the long term,
priority- should be given to the transformation of

biomass into bio fuels for transport applications.

There are two main. arguments for this abproach:

« - Security of supply. The transport sector is 100% -
dependent on oil, 60% of which is imported -

from outside the EU;.

Bio fuels are one of the few options for the trans- :

port sector offering zero.net emissions of CO,_

Long-term potential and cost
of renewable electricity

\ Final énergy demand in the EU in‘ 1998
was around 1000 Mtoe, of which 80% was fuel
for heating and transport and 20% electricity
(of which 32% is nuclear electricity and 12%

hydropower). ‘The cost of electricity is a'round\;

-0.04 €/K&Wh (at the power plant end) and
0.1 €kWh to the user. '

- Table 1 gives the estimated long term potential

for electricity production from various different -

RES teChanogies (as a percentage of current EU
eléc'trfcity demand) together with -their current
and long-term target cost. The values for wind, PV
and biomass. are discussed above.\ Important
contributions may, in the long term, also be made
by other technologies such as geothermal and solar
thermal energy. Geothermal “Hot dry.rock” (HDR),
is based on the idea that in many areas of the
EU heat of 200-250°C is available at a depfh
of 5000m. By drilling two holes at a distance of
typically 500 m and forcing water at high pressure
from one hole, through fissures in the rock, to the

.other hole, steam at 200°C is produced which can

be used for electricity production. The long-term

potential in the EU has been estimated to be 20%

of the EU electricity demand; in addition heat can
be produced at no additional cost. HDR has the
advantage that it is not intermittent. A pilot project
is currently underway in France to demonitrate the
feasibility of this technology. Also solar-thermal
electricjity is expected to have alongterm potenfial

~of around 20%, particularly in southern European

countries.

The reduction of GHG and security of the EU
energy supply are the main drivers for the
introduction of RES technologies.” As for GHG,

thermal electricity plants in the EU, which produce

56% of the EU electricity, contribute 30% to the

total EU CO, emissions (of which 2/3 are from

coal). The remaining 44% of EU electricity is
produced by nuclear and hydro-electric. power
plants, which do not emit CO,.

Table 1. Long term (30-40 year) potential and cost of RES
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180% to 320% of the
total current EU -
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therefore reduce CO,
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the cost of hydrogen production by electrolysis

consists of electricity costs, cheap renewable
electricity is the key to cost-effective hydrogen
production. ‘ ‘

« Hydropower is a source of cheap electricity
and the potential for hydrogen production
with hydropower in countries such as Iceland,
Greenland, Sweden, Norway is arouhd 100

' Mitoe. The cost of hydrogen via this route is
estimatéd tobe 11 €/GJ;

« Wind energy is another RES which in the long”
term may be able to produce cheap electricity.

The potential for hydrogen production by
electrolysis using electricity from wind power
“is around 3690 Mtoe (the efficiency of
electrolysis in terms of energy content is 90%).
The cost of hydrogen with wind electricity at
0.03 € per kWh, in the long term, is estimated
‘to be 14 €/G). An advantage is the fact that
transportation of hydrogen in pipelines makes it
possible to mitigate the intermittent character of
- wind energy due to the fact that hydrogen sto-
rage is possible for up to one day by régulating
the hydrogen pressure in the pipelihes.

The long term potential of bio fuels and ’
hydrogen is expected to lie in the 300 --430 Mtoe

* range. This is far below the current demand for
heating and transport fuels, which is around
800 Mtoe. The use of hydrogen produced from

natural gas (and possibly coal, which has the
drawback of producing twice the amount of CO, '

per unit of electricity produced) where CO, is
* captured and stored underground could be a
possible solution. This is the cheapest way of
producing hydrogen and the underground storagé
capacity for the total current EU CO, emissions, is
sufficient for hundreds of years. ‘

Heat ,
. The discrepancy between supply and'demand
mentioned above could also be diminished by the

following technologies:

o Electrical heat pumps, which can transform
electricity from RES into low temperature heat
for buildings. 45% of the current electricity
supply in the EU would be su’fficfent to-produce
the heat demand in buildings i.e. around
270 Mtoe. ‘

¢ An increase in decentralized electricity pro-
duction will allow large scale introduction of

/ co-generation in’buildings and industry which
could lead to energy savings of 50 - 100 Mtoe;
fuel cells are expected to'pla‘y a major role in

this process.

o Other forms of energy savings remain important

to make the RES-based energy supply go
further; here again, fuel cells are expected to
maké an important contribuﬁon\due, to the fact
that they are generally more efficient than

combustion systems.

The long term cost for fuels and heat from RES

“is expected to be comparable to, or lower than, the
" current cost of heat-and fuels derived from fossil

sources. However, the long term potential of

- renewable fuels and heat (mainly’ biomass) will

not be sufficient to cover the current fuel and
heat demand. This gap could be bridged, in 10 to
20 yeafs,’ by the use of clean ‘hydrogen from natural
gas. In the very long term,.if the ‘pot‘enti‘al of RES
(180-320% of the current EU electricity supply) is

realizéd, surplus electricity could be used for the

production of fuels.(e.g. hydrogen), heat (electrical
heat pumps) and RUE (Rational Use of Energy) (e.g..
co-generation with fuel cells).

- past and ongoing EU Non-Nuclear

Energy RTD

In the past, EU Non Nuclear Energy (NNE)

~research was carried in the JOULE programmes - |

(DG RTD), which since 1984 have formed a part

“of the EU Framework Programmes (FPs). The

THERMIE programme (DG TREN), which remained
outside the FPs until 1994, dealt with energy-
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Fuel cells which use hydrogen from RES are
intrinsically clean. Together with RES and electro-
lysers, which produce hydrogen from water using
electricity from RES they will form an .integral part
of any future RES based ‘energy supply. Below
~ some main fuel cell types aré briefly described:

Proton Exchange Membrane Fuel Cells (PEMFC)

PEMFC is currently the most-advanced type of
fuel cell. It operates at 80 - 150°C, has efficiencies
of 40-60% and generally uses natural gas,
methanol or hydrogen as “its fuel. For transport
applications many major car manufacturers have
started to explore fuel-cell powered vehicles. In
particular Daimler Chrysler, which has earmarked

‘a budget of €1.5 billion over 7 years, has made a-

strong commitment. The cost targets are 50 and
150-€/kW for private cars and buses respectively.
With the current state of the art, PEM fuel cells
could most probably achieve costs of 300 €AW
if they are mass broduced on a large scale (e.g.
1000 MW per year); in the medium and long term

jower costs, down to 50 €/kW, 'are believed tobe .

possible. If the above cost targets can be achieved,
fuel cells could also find a large market for
_applications in buildings, where boilers currently
producing only heat could be replaced by fuel
cells producing both heat and electricity, which
‘ckokuld lead to major energy savings. '

Solid Oxide and Molten Carbonate Fuel Cells
(SOFC and MCFC) - ‘

These fuel cell types operate at 700 - 1000°C
and generally use natural gas or hydrogen as a fuel.
They can achieve electricity generating efficiencies
of up to 70-80% (fdr hybrid FC/ gas turbine systems
where also the exhaust heat is transformed into
electricity with a gas turbine). These fuel cells are
likely to have a higher cost than PEMFC due to

more expensive high-temperature manufacturing

- methods and 5 to 10 times lower current densities;
this will require 5-10 times more cell surface per
kW and lead to a higher cost. The long term cost

target is 400 - 600 €/kW. Appfications are foreseen
in decentralized electrioity production and
co-generation in \'mdustry (high temperature heat)
in the 0.1 - 50 MW rangé

Electrolysers/hydrogen

Electrolysers use electricity to produce

k hydrogen from water. They are in fact reversed fuel
“cells and both technologies are closely related.

They are'essential in a largely RES based energy
supply which, in the long term, is expected to have
an excess of electricity and where hydrogen will be

needed to adapt fuel and heat supplies to their -

demands.

Currently PEM and alkaline based electrolysers
produce hydrogen with,ah efficiency of 90% in
terms of energy content. Their current cost is
around 3000 €/kW, but it is expected -that this
cost, like that for fuel cells, can be reduced to
100-200 €KW in the long term.

As electricity forms 80% of the cost of hydrogen
production by electrolysis (in continuous opera-
tion) the cost of renewable electricity has to be low

for hydrogen to be competitive with conventional

fuels.

Hydrogen for transport applications could be
" produced from hydropower at a cost of around

11 €/G) and from wind for 18.5 €/C), assuming
the lowest current cost of wind. electricity

- (0.04 €/kWh). This would be lower than petrol

(excluding tax), at 10 €/GJ (taking into account the
fact that. fuel cells using hydrogen are twice as
efficient as combustion engines running on petrol
or diesel). It should be noted that hydrogen can
also be produced from natural gas by reforming. A
cost of 7 €/GJ can probably be achieved in the
short and medium term (the current cost of natural
gas is 5 €/G)). ‘A drawback is the emission of COZ’
which can bé avoided by capture and under-
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, effectrveness and to obtain the maximum po-

tentlal from the various RES

An  accelerated market introduction of

~clean technologies requires the right balance

between the building up of production

- facilities, RTD funding and. support measures

such as promotional measures, subsidies, tax

rebates, etc.

Huge public ‘and private investments are

needed for a new energy infrastructure (active
electricity grids, new refuelling networks e.g.
for hydrogen);
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no matter how ill-suited these may be to radically
new situations, opportunities and dangers. If the
result of the lag is a delay in using opportunities for
" the better, this is a pity but not a tragedy. However,
‘the looming danger is that the interval between
" increases in human power on the one hand and
human abilities to utilize these poweré for the
" better on the other, may result in uses of the power
for the worse, with the spectre of anything from
irreversible damage to endangering of the survival

of humanity.

The power to shape the future that science and

" technology gives can easily be used for the worse.
The greenhouse effect and nuclear war are just two
potential harbingers of other ills likely to come,
such as ruinous interventions with human biology,
_increasing parts of humanity becoming absorbed
with virtual amusement, and mass-killing or
collective suicide of humanity enforced by mad
“rue believers” sure- that this is the way to the
Kingdom of Heaven and equipped with the
knowledge and instruments to engineer an

unstoppable killer virus, or the like.

To prevent catastrophe and speed up the
utilization of science and technol‘ogy for the good
of humankind, it is-necessary to try and “compress
the Iearhing time” of crucial social institutions in
charge of collective choices. This is made all the

more necessary by the speed with which decisions

must often be made, in part because of the rate of

science and technology innovations, and growing
uncertainty and inconceivability. To cope with all
this, the prime institution that has to go on a crash-

course in improvement is government.

The fateful role of government

* Whether we like it or not, government plays a
 fateful role in “weaving the future”,! despite all the
uncertainties and partly in. order to contain them.
Thus, in spité of the growing importance of other

institutions and processes, governments constitute
the main social structure legitimately entitled and
able to make critical and authoritative collective

choices, including on the uses or misuses of the -

potential of science and technology.

This statement in no ways disparages the
importance of markets, non-governmental- actors
and civil society. But governments are the main
social unit responsible for making ~and able to
make— normative choices and for regulating and
guiding other actors of collective significance.
And, thanks to science and technology, these
governmental choices and actions include “fateful”
ones, where the prosperity, decline or even

destruction of humanity are at stake. -

" A growing capacity deficit

What is dismal about all. that is that while
the impact, direct and- indirect, of governmental
choice and non-choice on the future is increasing
by orders of magnitude, the quality of govem-ﬁ
mental decision-making processes seems to be
declining rather than impr(/)‘ving.; To take just one
example, the impact df the mass media forces even
otherwise commendable decision-makers to givé
more weight to short term political effect than
long-term goals. There have been some out-

standing improvements in capacities to govern, .

such as the European Union — which is a major

invention in governance well suited to the needs of

the twenty-first century. And some norms applied

to contemporaty democratic governments, such

as “transparency”, are in some respects an
improvement (though their impacts on the quality
of 4choice are ‘at times doubtful). But, all in all,
capacities to govern remain totally inadequate for

using appropriately the awesome power for impact -

provided by science and technology. -

Hence my conclusion that there is a growing:

capacity deficit — with a widening and deepening
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an average of half of the articles published in a
periodical such as Scientific American and to be
" able to write a good essay or memoréndufn onthe
soéietai impliéétions of one of them. However, this

apparently is often not the case.

I could not find any reliable surveys of science
and technology literacy ‘arﬁong politicians and civil
servants. But my strong and partly evidence-based
conjecture, supported both by data on educational
' background and in-service training, and on many

years of direct personal contact with politicians
" and government staffs in many countries, is that far
too many lack adequate science and technology
literacy, even if many counter-examples can be
‘found. In addition, despite a fairly diligent search,
0 failed to find anywhere systematic efforts to
provide government elites with science and
technology literacy, with various public -policy
schools and civil service training institutes also not
entirely addressing this need. This epitomizes the
obsolescence of present‘ policy-making systems
~ and raises lack of knowledge as one of the main

causes of incapacity to govern.

The expectation that governments can guide

‘and regulaie knowledge-economies and facilitate

) knowledge-societiés,without themselves being

“knowledge-intensive”, in a strong sense of that
term, is preposterous. Knowledge is only one of the
requisites of adequate capacities to govern and is

no assurance against evil values, thus their moral '

quality is also important. Also, the pluralistic

nature of salient knowledge and the differences

between politicians and professional staffs should
be taken into account. But the case for much more
core knowledge to'be widespread in government
elites as a bre-requisite for adequate capécities to

govern is overwhelming.

Thus, all government elites should have a good
understanding of the main processes in their

countries, their regions and the world: Familiarity

with the variables shaping the future, such as value
transformation, migration and violence is a must. A

minimum of both numeracy and ”ihinking in deep

history”, as contrasted to exclusive preoccupation o

with surface phenomena, are essential. Basic -

knowledge in government-salient disciplines is

required, such as economics, social sciences and

- public law (the latter has received much, and often

too much, attention in the preparation/and training

of civil servants). And cognitive frames for policy. -

deliberations, such as applying systems dynamics
and thinking in long-range strategic terms of “rise

and fall”, are vital.-

Also, thanks largely, though not exclusively, to k

the unpred‘ictab‘le and rapid progress of science
and. technology, more and more - governmental
choices are in essence “fuzzy gambles”. Therefore,

sophistication in the face of uncertainty and incon-

ceivability is an increasingly. crucial requirement

for upgrading public choice.

To help\ meet such requirements, highly
qualified “knowledge-experts” working on main

policy spaces in interdisciplinary settings are -

now needed in governments. Also, the roles of

scientists in government need to be rethought,

and a determined effort made to overcome -

the “two cultures” syndrome. Thus, it is a mistake
to confine scientists and technologists to science

and tethnology poliy’cies. Rather, after acquiring

- the necessary background, they could beneficially

contribute - their cognitive frames and ways
of thinking to all critical choices: And, vice versa,

social science and history professionals, as

well as the new br\eed, of “policy professionals”,

could fruitfully. take part in science and
technology choices after acquiring the necessary
background. '

Knowledge-intensive government is in princi- '

ple not difficult to promote, the main barrier being

lack of awareness and the/”tyranny of the status

The |PTVS‘R’ep,ort -
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Prime Ministers and Presidents, with good access

to the power holders. Such staffs are also essential /

for liaison between actual choice processes and .

innovative policy thinking in think tanks and
society at large.

The trouble is that both the author’s survey
already mentioned, and the relevant literature,
show a shocking’ séarcity of such staff, the
vast majority'of heads of governments (and
“senior ministers and goverhments as a whole)
not onl‘y Jacking -appropriate professional policy
staffs, but . moreover not realizing that they
are short of an essential support for their critical

choices.

This is not the place to detail the causes of this
glaring hiatus, which range from fear of leaks to
‘unwarranted  self-assurance. Clearly, this lack
relates to the underdevelopment of knowledge and

tesistance to innovativeness in governments. But

the lack of appropriate policy staffs is a failure: ‘

which is not too difficult and time consuming to
_ overcome if there is a will to do so — as illustrated
by the few cases where a determined prime
minister or president has set up a suitable advisory
staff despite resistance from his colleagues and

civil servants.

Back to science ‘and technology
Returning to science and technology, there is
a major gap in current research and engineering

in -that there is insufficient concern with the

necessary government  redesigns which are

essential if the positive potential of science and
technology is to be exploited while prévénting their
misuse. This need goes far beyond “science and
technology policy” and the uses of some of the
tools provided by science and technology, such as
the Internet, in governments. This is even less a
matter of applying “scientific methodologies”, as

successful in the natural sciences, to the radically

different social domains of governance and poli-
tics.6 But without a new type theory and practice of
governance, only some beginnings of which can

be discerned in ongoing discourse, the essential

cognitive and normative grounding for a quantum -

leap in government, needed to cope with the
awesome future-impacting power of science and
technology, are missing. Tinkering will not do.

Maybe it is time to have a kind-of “Nobel prize”
for ideas, theories and proposals on how to radica-
lly improve capacities to govern, as a necessary
supplement and counterbalance to the Nobel
Prize given for scientific creativity, the practical

results of which are beyond the capacity of present

versions of government to handle. ;
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The Future of Online Media
Industries: Scenarios for 2005

and Beyond

Yves Punie, Jean-Claude Burgelman and Marc Bogdanowicz, IPTS

Changeé in the online media market ; \

t the height of the Intemnet boom, the
mainstream technology-oriented assump-
tion was that there would be a shift from

the predominance of “content push” from

suppliers towards “content pull” from users.! .

Digital tec‘hn‘ologies had lowered the costs and
- complexities of production and distribution to such
a degree that, potentially, every individual or group

could become a.content producer, thus offering an -

important development potential for Internet-based
start-ups. Digital technologies had also made on-
demand design of content and on-demand
retrieval possible at the individual level, éuggesting
there might be a shift from pre-packaged content to
customized and modularized content defined by

the users themselves. Finally, new types of content
demand were expected to arise, generating a full
range -of innovative content production meeting

tightly defined needs.

The prevailing view was that these demand-

related drivers — whereby everyone becomes a

content producer; content is customized and new

types of content demand emerge- would

eventually overturn market structures in the media

“sector and would challenge the power of the

incumbent media content companies. One of the
major examples of grassroots Internet growth
was undoubtedly- Napster. It attracted more than

* 60 million users to it its free, unlicensed music-

swapping service over the two years it operated,
until it was forced to close down the free service in
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“in attitude compared with two years ago when

 they expected revenues to follow the launch of

new  online services automatically. Then market

share was equated with growth or'profitability.
Now, many companies are more concerned with
achieving a return on invesiment rather than rapid
growth. However, it is not clear (yet) what the
revenue model for healthy online content provi-'

sion will look like.

“Finding a revenue model is linked to the way
content is offered. It is expécted thét content will
~ continue to be “pushed” by suppliers rather-than
“pulled” by users. The non-individualized, point-
to-multi-point content model is prompted by the

need for economies of scale. Media companies

favour pushing their content to wide audiences

rather than servicing customized small-scale
markets. Customization of content may still be
poséible but it will be offered only if users are
willing to pay extra for it.6 Online media inno-
vation will most probably be driven by -pay-for-
content initiatives. It also means that some user
demands will not be met because they are not
expected to be profitable for suppliers.

Most media companies consider they have to
rely heavily on their brand to be able to promote
their content. Gatekeepers have to considered
trustworthy by users, thus favouring the so-called
editorial cohtent model. Well-known, trusted news
companies, it is argued, can help users to deal with

problems of information overload on ‘the Internet.

Internet users seem to prefer the big brands as
~ well. A survey from Jupiter Media Metrix found that
" just four companies account for half of all web

surfing. Yahoo!, Microsoft, AOL Time Warner and
Napster, along with their various online properties
and applications, reach the majority of Internet
- users. It is irm'portant to note, hoWever, that in
“all the European countries, nationally based

brands are also strong. For example, in Spain, Terra

reaches 60% of Spanish user’s;y in Germany,
T-online is first, also reaching 60%; and in France,

“Wanadoo is the top Internet Service Provider (ISP),

reaéhing 50% of French web users.” These Internet

'aécess providers, most of them launched by the

incumbent telecoms operators, are increasingly
moving up the value chain towards content provi-

sion, thus challenging existing content providers.

The major media and telecoms companies,
together with a few independent: on-line enter-

prises, are clearly joining forces to get the biggest -

slice of a shrinking advertising and revenue pie.
The ‘trend towards consolidation is therefore

increasing on the Internet. The online content mar-

ket no longer favours many more or less equal
players, but rather is being taken over by the big
companies. The most visible evidence of this chan-
ge is the rise of genera| interest portals, meeting a
wide range of user needs.8 Though these sites offer
customized features; it seems that the old broad-
‘castikng model, offering something for everyone to
pick from, s still on the agenda. o

While récognizing that anyone can potentially
become a content producer, at the same time, the
low barriers to entry do not necessarily guarantee
‘survival in the Tonger term, nor do they constitute
a real threat for the existing media companies.
Therefore, what was seen as the most important
driver.of change during the Internet boom is now
seen as the least important (See Figure 1). Compa-
red to two years ago, the demand-related drivers

are now ranked least important (depicted in green)

while: industry-related drivers are of ‘primary
importance (depicted in red).

Scenarios for the future of media
content,industries (>2005) .

As a result of this analysis, a new cluster of

scenarios for the future of media content industries

has emerged. It is organized around three dimen-
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Figure 2. Integrated scenario on the Sfuture of private
online content media
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" such as on-line govern-
ment information,
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centmlizéd “one-stop
shop”
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looks at supporting market enablers, for instance

by bridging the gap between investment capital
and content companies.

Apart from trying to influence market dynamics
with their policies, governments themselves are
also important coyntent producers. Public sector
information has both considerable economic
impact and social value. With the current eco-
nomic downturn in online media, it is expected
- that governments will-trigger the online content
market via the provision of online public service

information whereas two years ago, market forces

alone were expected to drive change in online -

media. Public sector information has been

recognizedas a policy issue, for example at the
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digital content, media industries, future scenarios
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(general interest magazines of the sixties were displaced by TV). It also shows that new media such as the

{Eg. Internet and PC magazines). See: Randle, Q.(2001)

" Internet can revive or give life to new magazines

recent the eGovernment Ministerial Conference in
Brussels. The European Commission has, in the

meantime, launched an action plan to overcome

market barriers to. commercial exploitation of

public sector information at the European level.™

Finally, research and development in
multimedia-based Information Society Techno-
logies (IST) such as automatic translation software,

human language technologies and information

filtering and handling tools may prove to be useful -

for allowing online content initiatives to be viable
at SME level. 13 ISTs can enable Europe to develop
and sustain its creativity in the coritent industries,

but technology alone cannot change media

markets. I
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Mobile Phone‘s as Carriers of
Cash and Tickets: The Outlook

| :f1n Europe

Arnd Weber and Michael Rader, Forschungszentrum Karlsruhe, ITAS

¥ ‘:to ensure the Openness ofthe solutlons

‘ fssue Inlt!atives to create replacemehts for cash In particular for Iow-value pavments\ o
have had dlfﬁcultv gétting off the ground Markgt p!avers contlnue however to develop .
. B}ectramc cash for useat tne polnt ofsale In vendlng anu nubﬁc transpert as weu as for ¥
“ mobﬂé and Internet commerée Followmg the phvslcal Introduction df the Euro~m the :
- smgle market eleetronlc cash whlcn can be used unlversally throughout Europe has the'. :
;potentlal to boost trade, whlle regional or natlonal substitutes for cash could hlnder it

g QRe!evance There area vanety of: technolog!es aimlng to rqplace cash mcludmg seme ]
: :based on mobile phones it1s currentlv not clear wmch of the existmg alternatives wm
'ﬂnd acceptance, and whether. thev wil-be epen The nead mav aﬂse to aqapt measuresf

The"curwnt state of technology

or \so,mething over a decade, there have
been various approaches aiming to provide
electronic substitutes for_ traditional cash.

Apart from various types of electronic

money which could be stored on the hard drives of -

personal computers, most-of which have failed, a
key vision guiding research and development in
* this area is the idea of a universally accepted
electronic purse with stored value, which could be
used. in both the “bricks-and-mortar” world and,
for example for shopping, on the World Wide
-"Web. While such purse schemes exist in most EU
member countrles, actual use of them has been
very modest and little headway has been made

‘towards implementati‘on of standards and agree-

ments enabling universal use of the various

national schemes throughout Europe.

Elsewhere in ‘the world, theré have been
notable “success stories”, such as the “Octopus”

system in Hong Kong, but these cannot be

fepeated\ easily in Europe (see Box 1).

in the  meantime, theré have been several

initiatives of various types, each of which has been

greeted by some'ekpe‘rts or stakeholders as the

solution to the problem. Although each of them

has met with some measure of success, these

-solutions are far from ubiquitous and usually do

nbf (yet) work throughout Europe.

" The

IPTS Report
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Kingdom). These are designed to allow check-ins

and check-outs faster than with- any of the above
schemes. However, currently they are being imple-

mented by regional operators, and their prospects
for trans-border usability are unclear. ' ‘

Lessons learned

What can be learned from looking at existing
experience is that there several important factors

for the success or otherwise of payment schemes: -

-“Widespread acceptanc'e: by -both ¢onsumers
and . suppliers of goods and services in both
the “real” and “virtual” worlds. The chances of
- acceptance are favourable if the scheme builds

.upon what is familiar, or it uses familiar
technology already available for other purposes
or in other contexts. )

o Transparency. Balances and statements of

transfers should be eadily comprehensible’

to the _parties involved. Achieving this
transpéfehcy'should not require expehsive
equipment or devices especially for this
purpose. c ‘

. \Conveniénce similar to that of cash, or in some
circumstances offering advantages :over cash.
For'inst\ance, if there is a need to reload

electronic payment systems in ways similar

to -withdrawing cash, there must be some.

additional value, otherwise the user might just
as well withdraw " traditional cash. Such
properties could be greater security in certain
situations, such as use for remote purchases
or in" unsafe environments (basement"garages
etc.). The example of “Octopus” in Hong Kong
“is due to a large extent to the advantages that
the payment system offers over cash under the

prevailing conditions (lack of season tickets,

. acceptance of single ticket by all service
providers, speed etc.)

. Privacy and data protection. There is a certain

amount of demand for the possibility to pay

for goods or services anonymously, as paying

with traditional cash, in particular for journals,

“transport tickets, etc. -

A possible solution -

In the case of Europe, Euro-based electronic
payment systems universally usable throughout
the continent would probably find widespread
acceptance if there were situations in which they
offered advantages over cash. The rapid spread of

the mobile telephone means a device capable of -

transmitting and displaying monetary transactions
is now widely accepted by all age groups in- the

member states. It is technically possible to integrate -

electronic pay}ment systems in- mobile handsets

(Box 2), in particular in future generations of these
devices. These would then be able to store, trans--

mit and receive electronically encoded money. If

equipped with the appropriate transmitters, they

could even find uses as a way of making rapid
payments for public transportation services. Tickets
for this and other purposes yco‘UId be stored in‘the
handsets. This would enable a large number of
consumers to use’e|ectronic money, e.g. in trans-
portation systems with barrier-controlled access (as
in Paris or. London) or those. employing tickets
(such as in long distance transport), to purchase
tickets. for events, or to pay for dowhloading of
entertainment information. The phones could also
be used for peerto-peer transactions, ‘such as
giving children their pocket-money or paying for

items bought on Internet auctions. The ability to

use such payment ‘systems. spontaneously. in

virtually any situation would definitely enhance

their acceptance so that there are good chances of '

a breakthrough (Box 3).

'The chip and the contactless interface could

probably be integrated in the handset, although-

there obviously might be an advantage in
providing a slot and reader while there are still
stationary. terminals which do not accept the new

interface. There is also a need for the system’s

The |PTS Report
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approval. This indicates a need for simulation
and testing if market players are to reach
agreements in this area. For payments from one
handset to another (peer-to-peer, or person-to-
person), the transaction should not have to go
through a central system (if the sum exchanged
is small éhough).

- In order to ensure the monitoring and duditing
of such a'system despite P2P {person-to-person)
transferability, itwould make sense to eXchange
money received via the mobile telephone -
network. This exchange of money would
take place in a Way undetectablé,for the user,
e.g. via an' inexpensive permanent on-line
connection (i-mode, GPRS etc). \

_ As there is always a risk of handsets being

stolen it may need to be possible to store
accounts, 'tickets or keys on small portable
siorage media, which can be kept safely in a

separate place from the handset. This means

that the module requires a secure chanrel to
the user interface of the telephone. These could
be separate modules for separate applications,
and such modules should be used in devices

- owned by children.
s There could also be modules for separate
app|ication's\and other interfaces than contact-
“less ones, so that it will-be simplér to achieve
compatibility with existing systems, such ‘as
road ‘pricing systems etc. It is not at this stage
possible to state generally which contact. of
contactless interface is likely to be required in

each situation.

" To the best of our knowledge, typical current
mobile paymént solutions or projects aim at using
existing phone devices, or-envisage server-based
solutions. The latter has the advantage — for the
“operator - of revenue through offering the

* connection, but the disadvantage - for the user—of .

costs and-lack of usability if the network is not

available, and - for some transport operators — a,

lack of speed.. Hence, more comprehensive C00-

peration. would be needed for making positive
network effects possible. The prototype coming
closest to this is operated in/‘ Sapporo, but it is

:currently/operated through a relatively large PDA

(Personal Digital Assistant). (Mabile e-Commerce

project 2001).

Discussion

‘The greatest cha!lengés do not lie in the
technical field, but first of aIl; in convincing all the
pérties to cooperate so that an economically viable
system can be created. A ticketing system based
on mobile telephones could reduce costs for

vending machines, barriers and booths more than

a card based system. However, for each individual

operator, distributing cards might be a more viable
approach, since universal solutions’ make it

necessary to agree on a number of standards,

involving many actors. For instance, mobile

phones are basically dependent on the telecoms
service provid.érs ‘who - distribute the  SIM
(Sq‘bscriber\ldentiﬁcation Module) chips to their

“subscribers. As long as the phones contain this

single chip, anyone wishing access the. SIM will
have to come to én agreement with the telecoms
company. It is already apparent that this is an

area where economic interests might clash -

some telecoms operators are trying to conclude

exclusive contracts with major potential clients,
such as aitlines or railway companies. These
on the other hand have an interest ‘in- having
access to all potential customers, and not simply
to the subscribers of one of several telephone

companies.

The alternative solution is a second chip. This
has already been alluded to as a storage device for
tickets.and the like, but here the standardization
issué‘ is acute — there are several alternative
solutions available - one need only mention flash
-cards, chips and memory sticks - and no obvious

technical -or business favourite. One. possible

The IPTS Report k
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