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scientific Advice
4  Time-Scales In the Provision of sclentific Advice: The Role of Long- and
 medium-Term Advisory Bodles :

The increasing use of scientific advice by policy-makers in-a range of situations makes it
necessary to pay closer attention to the structure and remit of advisory panels. In particular,
the time-scales of short- and medium/long-term bodies should not be mixed.

Health

9 Mobile Phones, Health and the Future of Wireless Techno‘logles
_With mobile phones achieving mass-market status, identifying possible health risks has
become a priofity: So far the evidence seems 10 suggest no serious. effects exist, but public
authorities and industry need to be responsive to the public’s concerns and ensure research
findings are communicated adequately.

Regional Development

19 |l||‘|0V3t.0I'l and Patent;ProtectIon in Pre-Accesslon countrles

. Pre-Accession Countries are facing the dual challenge of implementing international
agreements on inteflectual property rights and adapting their protection systems t0 European
regulations. An examination of patent application data at national and international levels
can shed light on the impact this process is having on local inngvation systems. ‘

methods and Foresight ;

29 Brlnglng It All Back Home: Linking Natlonal and,Reglpnal Eoresight
For foresight to contribute to the development and participation of regions in the knowledge
economy it will be necessary for regions themselves to develop and apply their own
knowledge, understandings, networks and communities of action.
__—__//—
56 . searching for Time-Space SenSItlve Policles on Urban Development’:
5 The Example of the ARCS Concept , : ‘

Regiona| policy in Europe is shifting towards decision-maki‘ng processes that are ‘more
flexible, networked and participative and which consequently could benefit substantially
from foresight methods. New appfoaches and tools need to be tested that combine elements
of flexibility, actor integration and incorporate the time/space dynamics of each case.

NOTE: The article by D. Palma on regional foresight originally'planned for the Febrhary issue
~ will be published in the March issue due to space limitations.
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very often unilaterally, under pressure to meet
strict production deadlines. Apparently even
academic journals such as the AER (May 2001, p.
vii) have to resort to such unilateral editing, when
faced with similar reasons/constraints (i.e. the
issue has to be produced and it has to be on time).

From another viewpoint, the excellent DG
Research monthly publication “RTD Info” (with a
print run of 82000), in its September 2001 issue,
p.40, presents a snapshot of itself and its readership,
based on a reader survey conducted earlier in 2001.
Out of approximately 700 respondents, approxi-
mately 47% read the English version, 29% the
Erench one and 24% the German one. Subscribers
share their copy with other readers (approximately
4.8 persons see each copy), and .although an
electronic version is available (http://europa.eu.int/
comm/research/rtdinfo;htm, the survey found “a
very broad consensus in favour of the paper version.
“This same preference is also confirmed by anecdotal

evidence about IPTS Report readers.

The IPTS Report currently has a print run of
approximately 7000 copies. We have carried out
surveys more or less every two years. The last two
(1997-8 and 1999-2000) had an average of
approximately 800 respondents. Of our readers
about 50% read the English version, 20% the French
one, 10% the German one, and another 20% the
Spanish one. Interesting information has also
emerged from past surveys as to the use readers
make of the IPTS REPORT and the aspects of it that

are of particular interest to them. A large percentage

(38%) uses the IPTS Report on their workprogramme

References

projects, and another 32% in preparing for meetings
— very hands-on use; the aspects they value in the
Report are almost evenly split across the anticipation
of policy needs for Europe, the analysis of techno-
logical developments, and the alerting. on' techno-

economic impacts.

The advent of the Internet is no doubt one of the
biggest changes to. have hit publishing since
Gutenberg’s days and its ramifications will
continue to play themselves out for a Jong time yet.
The IPTS report was one of the early arrivals on the
web —being published online since its inception in
1995- and continues to use the web as a key
publication venue. As print-based publications
have sought to build-a web presence there has:
been no shortage of statistics . generated as
publishers seek to identify trends. Thus, the leading
Spanish newspaper “El Pais” on 1 july 2001 (p.40)
published statistics regarding the readership of its
electronic version, as well as that of other large
Spanish newspapers. El Pais enjoys numbers (more
than 800,000 visits per month) which are much
higher than those of other Spanish newspapers.
Obviously these figures are subject to all sorts of
provisos and the number of hits received by a
monthly journal cannot be expected to be as high
as those of a general circulation daily newspaper,
but what is interesting - and something of a
pleasant surprise — is that IPTS Report web visits (of
the order of 60,000 per month) would place it in
the same group as the “El Periodico” and
“Expansion” newspapers, which are in the 62,000~
89,000 range, and rank sixth and seventh in the
web-readership list published by El Pafs.

« Harvard Business Review, October 2001, pl2, http://www.hbsp.harvard.edu/

« Fl Pais: http://www.elpais.es, 1 July 2001, p40. ,
DG Research, EU Commission, p40, http:’//europa.eu.int/comm/research/rtdlnto.html/

» The American Economic Review, vol. 91 no. 2, May 2001, Editor’s Introduction, p. Vii.

* RTD Info,

Ccontact
Dimitris Kyriakou, IPTS

Tel.: +34 95 448 82 98, fax: +34 95 448 83 39, e-mail: dimitris.kyriakou@jrc.es
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scientific advice for policy-making
it is useful to distinguish between the two
different roles to which scientific advice is put in the
policy-making process. Firstly, scientific advice may
be used to define and manage science policy itself -
for examble, in relation to the European Union (EV)
Framework Programmes (FWP). Secondly, it may be
~used to define and support other (non-science)
policies. Scientific advice for science policy has
received much- attention in connection with the
implementation of supranational research and
development (R&D) programmes, although strategic
long-term scientific prospective -for example, for
the scientific discussion of future FWPs- is an
activity that still needs to be carried out successfully.
indeed, no broadly accebted methodology for the
ex -post evaluation and assessment of R&D pro-
grammes has yet been clearly established. In a till
carlier stage is the second role —scientific advice for
non-science policies— which still lacks a conceptual
framework and an operational procedure, although
a number of approaches have been recently made,

mainly at national level2.

Very often, the need to use scientific advice to
provide a firm scientific foundation for policies in
the areas of health and environment has been
urged, but seldom has scientific advice to other EC
policies received the same degree of support. Thisis
probably rooted in the fact that outside those two
areas —and even there only in the recent years —
citizens do not tend to perceive that science has any

- influence on their welfare3. This is an unjustifiable
limitation, as policies with consideréble i}npact on
society, such as those in the fields of education,
energy, language efc., require substantial scientific
knowledge to clarify the background against which

political decisions can be made.

When dealing with the use of scientific advice
for policy-making, a word of wamning is needed.
When faced with the threat of some kind of catas-

trophe public opinion often demands rapid action

~ might feel inclined to justify their political choices

based on scientific analysis and, frequently; govern-
ments respond by\ creating an ad hoc scientific
panel to deal with the problemd. On many
occasions, when the pressure from the public

opinion and the media increases, governments

by conveying to the public the feeling that they
were following scientific advice. Although it may be
politjcally convenient, this is certaihly the wrong
attitude as scientists are never supposed to make the
choices. Rather, they are expected to provide a clear
picture of the scieritific and technical aspects of the
problem, which illuminate the pros and cons of the
different choices. Clarifying the boundaries be-
tween scientific advice.and political décision-mak-
ing is essential if citizens are to perceive science as

objective.

Time-scales

A considerable body of experience has built up
in relation to the use of scientific advice for science
policy. Frequent use is made of it in the ex ante

~ evaluation of projects submitted to programmes
such as the FWP. The normal procedure involves
setting up ad hoc panels of scientists. While the
choice of the so-called experts is not itself exempt
from criticism, the general framework of action,
and the specific rules of procedure, for this kind of
advice at the short-term end of the ti me-scale, seem

to be appropriate to its goals.

A different pidure emerges in the analysis and
discussion of long-term policy and, even, in the ex
post evaluation and assessment of past programmes.
Although a number of studies have been Iaunchéd
by the European‘ Commission, we still fack clear and
widely accepted guidelines for operation. It is not
unusual to hear that the successive Framework
Programmes of the European Union are too strongly
influenced by political concerns. It could hardly be
otherwise taking into account the fact that seldom

did the earlier proposals of these programmes

© IPTS, No.61 -
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‘burning’ issue, whatever its importance or urgency,

cannot be overemphasized.

Secondly, the panel’s rules of procedure and its
infrastructure need to be discussed. For this type of
activity, bureaucraéy needs to be kept to a minimum
and, whatever working groups are created, they
must proceed on the basis of a scientific (not an
administrative) approach-to the problems. This is
particularly the case regardmg issues concerning the
~ European Commission Q) programmes, in which
all the administrative procedures are primari ily aimed
at control (be either expenditufe or scientific
performance). It goes without saying that adequate
secretarial support must be provided: one should not

forget that the scientists involved in these panels face

multiple demands on their time, use of which has
therefore to be opt|m|zed Last, but not least, the
panels have to be provided ‘with up-to-date and
state-of-the-art data. Few people are aware of the
" number of studies and official statements, sometimes
with far-reaching implications, which are carried out

on the basis of insufficient or inadequate sets of data.

Thirdly, we need to tackle the thorny issue of
independence and transparency. A common area of
concern.is how to avoid the working groups which
review specific subjects being influenced by
scientific lobbyists on the subjects of their interest.
Past experience shows that all too often members of
this type of panel do not perceive clearly what
capacity they are acting in and some of them even
‘tend to act as “representatives” of one or another
scientific group. Perhaps an obvious point, but
nevertheless one worth being made explicit from
the outset of the panel’s work, is that any scientist
serving on one of these panel is in no way

representing any institution or scientific group but is

expected to act solely on the basis of his/her wide

sci‘ekntiﬁc and technical capabilities.

It is worth recalling a very practical model for

selecting a panel which has been successfully tested

"in the ESF committees dealing with infrastructure

proposals -€.g. proposed new Large Research

Facilities- in Europe. The model works as follows:

the working panel is split into two groups, the

Review Group and the Advisory Group. The Review
Group members are recognized scientists of broad
expertise with no direct involvement in the subject
which is being reviewed, whereas the Advisory Group
includes the specialists in the subject. The final report
is written and approved by the Review Group only,
which uses the Advisory Group as a continuous
source of ideas and information. It has been observed

in practice that this modus operandi substantially-
- reduces the influence of lobbying on the final report.

The fourth issue to be examined is the experﬁse
on the panel. Selecting the members of this type of

panel is not an easy task. Instead of trying to select

the ‘best’ scientists and/or the ‘best’ industrialists, one
should aim at picking people with sufficient
experience and a broad view of intersecting
SC|ent|f|c areas and, even, of the whole research and
technology system. It may very well happen that in
the course of the analysis of a given subject the panel
detects that some new piece of study is required, e.g.
a scientifically-based prospective study in a given
area. The panel should be allowed to freely
commission such research. Although this could be
done in some of the Institutes that exist in Europe
dealing with evaluation, one well qualiﬁed candid-
ate would always be the Joint Research Centfe (RC)
of the EC. This is in line with the recent guadrennial
evaluations of the JRC, in which it was recom-
mended that a substantial part of its resources should
be devoted to supporting EC policies. Using the JRC
would guarantee ‘independence from - specific
national interests and bias from specific scientific

lobbies could also be kept in check.

conclusions

The main conclusion of this article is that when

considering scientific advice, two limiting time-
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Mobile Phones, Health and the Future of
Wireless Technologies

loannis Maghiros and Laurent Bontoux, DG JRC
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Introduction
appliances {

ealth concerns about exposure to elec-  dryers, electric shavers, PC screens),

tromagnetic fields (EMFs) are not new.
Radiation emitted by overhead power
lines (0-100 Hz, or the ELF range of the
n under inves-

systems,

electromagnetic spectrum) has bee
tigation for more than 20 years. in our everyday

lives, we are all exposed to radiation emitted by a

number of devices such as ordinary home
e.g.-microwave Ovens, toasters, hair
industrial
heating' systems and electricity transformer
substatlons, radio and TV transmitters, anti-theft
normal electric circuits, remote control
devices, and, of course, mobile phones, which are
now being subjected to rigorous investigation.

The combined radiation from all these sources is

© IPTS. No.61 -
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Figure 1. Mobile Phone Penetration the E U and the USA
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_GPRS- or Universal Mobile Telecommunications
System - UMTS). In addition to voice, they will allow
fast data transmission (Internet connections) with

 ‘always-on’ capabilities.

Today, mobile phones are mainly used for
voice transmission and SMS (Short Message
Service) messaging a utility much appreciated by
younger users. E-mail, mobile video telephony,
mobile advertising, transactional m-commerce (m
for ‘mobile’) services, location-based services and
financial services are the new applications that
are expected to broaden the market, in part by
adding new users. Mobile operators hope to be
able to take advantage of their comprehensive
customer databases and derive revenue from new
content and services that they expect will create
new demand for mobile devices in general.

Moblile Network Technologlies and
oOperating Frequency Ranges

Al existing mobile network techriologies oper-
RF section of the electromagnetic

ate in the
spectrum. Car phones and cordless phones,

communicating with the fixed network using
analogue technology, have been around for over.
thirty years and operate in the 50 MHz, 900MHz

Cellular Telecoms Industry Association

and 2.45GHz range. New digifal technologies
jike GSM have popularized the use of personal
mobile phone devices of a fraction of the size and
cost of the older analogue models. GSM phones
operate in the 900 MHz and the 1800 MHz (1‘900
in the USA) frequency bands. The new GPRS
standard is a packet switched wireless protocol
that offers ‘always-on’ connection capability and
«t;ansmission speeds of up to 115 Kbits/s compared
to 9 Kbits/s for GSM. UMTS is the third generation
(3G) mobile phone system, which promises to be
based on a single network standard (CDMA) and
one type of access device throughout the world. 1t
allows connections at sp\eeds‘of up to 2 Mbits/s.
Both GPRS, foreseen to be operational by 2002,
and UMTS, expected by 2005, operate in the
1800MHz to 2200MHz range (see Box 1).
However, these standards are unlikely to be the
last ones and new ones aré already emerging (€.8.
EDGE - Enhanced Data for GSM Evolution).

All of the above technologies require base
repeatér stations which receive and transmit signals
from the mobile phones. These base stations,
through their antenna, reach up to 10 km in rural
areas but only about 0.5 km or less in urban areas
(greater demand). Maximum power radiated from
an antenna for mobile phones is in the order of B0W

© IPTS, No.61 - JHC - Seville, February 2002
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biological phenomena involved are not yet fully
" understood, and new dosimetric and experimental
studies need to be performed if clear conclusions

are to be drawn.

The evidence on health outcomes other than
cancer, compiled from the British Medical Asso-
ciation (BMA-May 2001) and other reports cited
above may be summed up as follows:

+ Reproductive system: “Studies on rodents have -
not found convincing evidence of risks to the
foetus or male fertility”.

* Effects on the eye: “High level (thermal)
exposure to RF radiation may produce adverse
effects in the eye, particularly in the retina, iris
and comea; although no definitive conclusions
can be reached since the studies have used
intensities of pulsed RF fields well above the SAR
(Specific Absorption Ratio) specific absorption
that could occur in the eye from the use of

current mobile phones”.

« Cognitive effects: “The [UK] NRPB writes that
the few studies that have investigated these
issues do not suggest the evidence of an obvious
health scare”. The only effects documented are
slight decreases in reaction times and an
enhancement of the brain's electrical signals
during sleep. RF radiation at typical environ-
mental exposure levels does not increase mem-
ory loss or attention deficiency.

« Children: No specific health risks have been
put in evidence for children. However, “due to
their developing nervous systems, greater

~ absorption of energy in the tissues of the head,
and their longer lifetime exposure, children
may be more vulnerable to the effects of RF
radiation”. Therefore, more precautions should
be taken with therﬁ.

+ Subjective disorders: Today, large numbers of
people in certain countries still compfain about
“glectromagnetic hypersensitivity”, a poorly de-
fined syndrome that the patiehts themselves
attribute to EMF. However, the BMA report

o Effects on the ear: Mobile phones affect the

The IPTS Report
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states that “one review [by the Royal Society of ’
Canada (1999)] concluded that- existing evi-
dence does not support the [conclusion] that
microwave radiation (part of RF radiation) can
induce headaches”.

Driving: There is strong experimental evidence
that those engaging in mobile phone conver-
sation while driving have an impaired ability to
react to potentially hazardous situations. A cor-
relation has been found between phone con-
versation whilst driving and an increase in the

risk of involvement in an accident.

While some minor

. effects of emposure to
RF EMF's have.been
observed, there s as

inner ear in perhaps 5-8% of users causing
headache and transient confusion. It has been
suggested that hair cells or fluid in the inner ear
are affected by direct action of phone radiation

or by heat from the phone.

yet no evidence of any

serious hazard to health

In short, while sdme minor effects have been
observed, no evidence has yet been found of any
serious health hazards. The greatest recognized
risk lies in phoning while driving. The latest
thinking in terms of where could unexpected
health effects come from is oriented towards
pulsed fields. The rationale for this orientation is
the theoretical -possibility that resonance could
cause energy to concentrate: in4 certain very
localized spots and lead to 'DNA damage. The

|atest research is addressing this issue.

New Research on the potential Adverse
Health Effects of RF

In response to the high level of concern from the
public worldwide, a signifi‘cant amount of new
" research is being planned and carried out. Our
purpose here is to givé but a few highlights of these
offorts. More detail can be obtained through
the WHO “EMF Project”/ (https//www.who.int/
peh-emf/). Box 2 summarizes the research efforts
currently funded by the Européah Commission.

Among these, two projects (PERFORM-A and

® IPTS, No.61 - JRC - Seville, February 2002




INTERPHONE) deserve special attention because
of their large scale and scientific quality. Both also
benefit from funds provided unconditionally
and under independent supervision by Industry.
In addition, -in mid-2001, the European Com-
mission has launched a third phase of the COST
244 action on the biomedical aspects of EMFs that

coordinates a number of national research projects

across the EU.

Industry is also funding a project called PER-
FORM-B mostly aiming at replicating research con-
ducted previously with a view to addressing
shortcomings that prevented the scientific commu-

nity from drawing clear conclusions.

in addition, the UK government has pledged £7
million for research, mostly on non-cancer health
effects, with the selection of projects being finalized
in the Summer 2001. Half of this money is provided
by the mobile phone industry. The US NIEHS
(National Institute for Environmental Health Sci-
ences), through its - National Toxicology Program
k (NTP) is planning to launch a $10 million study
similar to the PERFORM-A project but adapted to
‘the frequencies most used for mobile telephony in
the USA. A common feature of all these state-of-the-
art efforts is the emphasis given to the quantification

of exposure (dosimetry).

ouantitatlve Health Risk Assessment
‘and the Regulatory Framework ‘

Wikg), which \is the amount of electromagnetic
energy absorbed by a given mass of body tissue.
Unfortunately, the physical characteristics of EMFs
make this quantity very difficult to measure.
Measurement requires the use of 3-dimensional’
models and readings need to be averaged over a
certain volukme. Additionally, the SAR may some-
times not be sufficient to understand the effects
because radiation” itself is described by several
variables, each with its own importance eg.

frequency/wave length, amplitude, pulsatlon etc.)

Exposure is also rarely limited to a single fre-

quency, and each frequency has different tissue -

penetration and energy carrying properties. This

causes unpredictable uneven doses {e.g. “hot

spots”) in 3- dimensional organisms. This complexity
explains why it has been so difficult to come: up
with commonly agreed standards on how to mea-
sure SARs. It also explains why the relevance of the
results of most older experimental studies on the

potential health effects of EMF has so often been put

in doubt: in many cases it was impossible to actually
know the dose to which the test animals o tissues

* were exposed. In addition, because of the import-
ance of geometry in the distribution of EMF doses, it

is difficult to extra‘polaté the results obtained in the
body of a rat or mouse to that of-a human. This
explains in part the need for so much new research,

especially in vivo, in order to establish a reliable

effects database for risk assessment. These issues are

being seriously addressed in the Jatest expenments
in particular PERFORM-A and PFRFORM-B.

Scientific uncertainties surrounding the health
effects of RFs are making it difficult to make sound
policy decisions and therefore quantitative risk
assessment is needed. This requires the develop-

ment of extensive exposure and effects databases for

In ‘spite of all these difficulties, SAR measure-
ments remain a useful quantitative tool. On July 26,
2001, the European Commission published CENE-
LEC standard EN 50360:2001 which establishes the
SAR values that will guarantee that telephones will

which current know|edge remains too limited. One
not exceed the emission limit authorized for all radio

of the major difficulties inherent to the field of EMFs
is the dlfﬁculty of measurmg exposure. Exposure to
EMFs (RFs in partlcular) is usually quantified by
using the Specific Absorption Ratio (SAR - given in

or telecommunications devices set by Council Rec-
smmendation 1999/519/EEC. This standard, con-
- tributing to the application of Directive 1999/ 5/EC,
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public authorities to ensure that any possible health
risk resulting from them is alleviated. In general,
public authorities ought to continue funding and
conducting _testing procedures, ~defining: and
announcing threshold levels — considering known
knowledyge gaps and the best available scientific
advice — in order to prevent unnecessary public fears.
Rather than convincing the public that the- risk
involved is smaller than other risks confronted in
everyday life, public authorities should be visibly
committed to researching potential adverse health
effects and communicating the results in a timely and
~ accurate way. In short a few policy options, as
already expressed through various sources (€.8. BMA
interim report May 2001, GAO congressional rebort

May 2001), need to be considered:

o Continuing and developing collaboration be-
tween industry, the public sector and the health
authorities. ’

e Building industry-wide consensus in order to

resolve standardization issues (this has now been

Keywords

achieved in the EU thanks to the new CENELEC
standard for measuring SAR presented above).
Public sector measures to ensure enough; people
are trained in standard measurement techhiques
and are available to perform extensive com-
pliance testing.

Identification by health authorities of the guaran-
tees for public health that need to be in place
first and the information needed. Plus a pro-
active stance by industry to demonstrate up-front
with pfactical results what risks are involved in
any new technology about to be deployed.
Publicly funded research in line with the above
mentioned criteria.

Raising public awareness through regular
information updates on the status of research
addressing the possible adverse health effects of
mobile devices. Providing explanations on the

level of risk for individuals and precautions to

" be taken in the absence of definitive scientific

conclusions. j

" health, mobile phones, EMF, radiation exposure, policy needs
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1. After a long period of controversy, a consensus is emerging that there is a link between average
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Innovation and Patent Protection
in Pre-Accession Countries

Niko\aus Thumm, IPTS .

Issue Although manv of the candldate countrles fOI' EU membership have ShOWﬂ strong /
,mnovatIVe performance in the past their situation has deterlorated smce 1990 in
‘fparticular patent appllcatlon ﬂgures suggest that the’ c:ech Republlc Poland “and

k ungary have all become more dependent on foreign’ technologv Wlth foreign ﬂrms now
‘domlnatlng mnovatlve performance in these countrles markets ‘ :
kRelevance Foster Ing |OC3| Innovatton DI" OCGSSGS iS generally acknow|edged tO be a key :

factor in. stable ‘feng-run ecOnomic gr owth Adaquate protection fOT intellectual
) property rights iS seen. as a prerequislte for. a thrivlng mnovatlon system However
“although- bolsterlng patent systems in pre accesslon countrles IS clearlv beneﬂclal tO
*foreign companles mvesting in these countnes the gains reaped by |0C3| players SO far

) are less apparent ln the long run, however the patent svstem COUld spur the local “

\|nnovatlon DI"OCSSS and harmomzatidn With the standards apphcable |n the European

Union isa necessary part of the pollﬂcal integratlon DFOCGSS R

Introduction

he extent to which economies are able
to foster innovation and technological
development is clearly an important factor

"in their competitiveness. Research and

development in pre-accession countries (PACs) was
traditionally strong compared to their neighbours
within the communist bloc. However, with the
lifting of the iron curtain their position changed and
a significant technological gap opened up between
PACs and the European Union countries (see
Thumm, 1999). More detailed investigation - is
needed into the role and importance of local
innovation in PACs, and its influence on' trade in
technology and the technological dependency of
“PACs on Western European countries.

Local innovation is one of the keys to long-run
economic growth. For PACs it is therefore necessary
to |dent1fy where innovation comes from and in
partlcu|ar how miuch innovation is local in origin
and how much is transferred via foreign direct
investment, licensing, impdrts orimitation. All these
means of transfer are beneficial to closing technolo-
gical gaps and spurring Jocal innovation in the short
run. The aim of this article is to examine patterns of
innovation in PACs in te‘rmsuof the quantity, origin
and the industrial distribution of innovation in those

~ countries. The objective measure of innovation

used comprises patent application data of three ty-
pes: applications filed at national offices in PACs by
domestic and international applicants, and patents
‘granted by the United States Patent and Trademark
Office to PAC-based applicants. For the purposes of
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When a technological gap exists between

the industrialized countries and transition
economies exporters would naturally like to see
their téchnology and know-how protected when
products with a. technology component are
imported. However, the same is also true of exports
from PACs to more industrially- -advanced trading
partners, given the need to develop a domestic
culture of innovation. Hence our structural analysis
needs to look at both the development of

technology transfer in forms of trade and goods to

PACs and the diffusion of their technology abroad.

The question that arises is therefore the degree to
which IPRs are important to trade. Clearly they are
an important part of the institutional setting needed
to promote international commerce, but what is
less clear is whether IPRs can promote the
exchange . of technology and help narfow
technology gaps. More detailed analysis is needed
to determine how IPRs affect innovation in the

context of particular countries.

Although patents are an important factor in
the composition of both imports and exports in
pre-accession countries, the data are much more
straightforward for exports than imports®> and
show that PACs themselves obtain clear
advantages from protection. On the other hand,
more research is needed to assess the extent to
which IPR protection is able to bring about

technology transfer through trade.

Intellectual property rights systems k
in the PACs

The countries of Central and Eastern Europe are
undergoing a dual process of alignment in their
intellectual property rights (IPR) systems. Firstly,

- they have to establish conditions for international
agreements such as TRIPs (Trade-Related Aspects

of Intellectual-Property Rights) and the Paris -

Convention. Secondly, they are trying to bring
their countries into line with the EU system

and standards in order to open the doors to
membership of the Union in the near future. Eight
central and eastern European countries have
applied to join the European Patent Organization
and have been granted observer status on the

Administrative Council. On 29 January 1999 the

7 Administrative Council of the European patent

office invited Bulgaria, the Czech Republic;
Estonia, Hungary, Poland, Romania, Slovakia and
Siovenia to accede to the European Patent

Convention on 1 july 2002.

One aim of the accession agreements is to set
the protection of intellectual, industrial and
commercial property at a similar level to that
applicable in the European Union and to
harmonize national legislation with EU regulations
and standards. Another option for patent protection
is the so called “extension system” with the
European Patent Office. This system is applied by
Albania, Latvia, Lithuania, Romania and Slovenia
and enables patent applications to be directly
appllcable in the Country of extension so that the
patent holder has no need to go through a separate

local application procedure.

As regards international agreements, it is worth
noting that all’ the pre-accession countries are
already members of the Patent Co- -operation Treaty
(PCT). Indeed the adhesion of PAC countries to
international IPR agreements since the lifting of
the iron curtain has been remarkably swift. The EU
accession agreements commit all countries to
compliance with the Paris Convention, the Madrid
Convention and the PCT and a major incentive for
assimilation appears to be the rapid achievement

* of full membership of the European Union.

Czech Republic

With the political changes that took place in
1989 a return to the classical system of exclusive
legal protection was possible. Until the end of 1990

® IPTS, No.61 -
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Figure 1. Number of p
the Czech Republic.
: from Derwent

patent applications as an indication of the
attractiveness of the national system of protection.

This becomes particularly clear when looking
at the rate of technological dependency (Figure 2).
The OECD defines the rate of technological
dependency (dependency rate) as the ratio of the
number of non-resident patent applications and

the number of resident patent applications.

Figure 2 shows the development of the
dependency rate for Hungary and Poland, which

Figure 2. Dependency rate,

Poland. Source: national offices (data compi

atent applications in Hungary and.
Source: author’s analysis of data
World Patents Index.
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are the countries for which the most complete data

series are available. Technological dependency
rose in both countries after 1990. In Poland this
trend is relatively moderate in comparfson to
Hungary, however, it still reached a level of 6 in
the year 2000. In Hungary the dependency. rate
reached a level of 76 with a continuing sharp

upward trend in recent years®,

~ Hungary seems to be becoming more and
more attractive to foreign applicants. In particular
there is a relatively small number of local business

Czech Républic, Hungary and

iled by the author).
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e HuUNgary
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Figure 3. Numbers of patents granted to applicants from
PACs at the United States Patent and Trademark Office,

search criteria: Inventor

Country AND application date

(data compiled by the author)?
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Local innovation
US patents capture only pari of the technology
effort in economies in the process of catching up
with developed countries. Irrespective of the size
of the country, US patent applications indicate
the presence of technology at the world
innovation frontier and thus indicate either an ‘
underlying imitative technology effort or R&D.
Figures 3, 4, and 5 look at patents granted by the
USPTO (United States Patent and Trademark
Office). Bearing in mind that the patent granting
procedure can take up to three years, the
“numbers available today are only complete up
until 1998. Numbers for smaller countries such
as Cyprus and Malta have not'been considered.
In the case of Czechoslovakia (CS) from 1993
on, only the more innovative part of the country,
the Czech Republic, is considered. In Hungary
the numbers of patents granted decreased
sharply over the course of the 90s, slightly
_recovering in 1998. Slovenia with only 2 million
inhabitants shows a remarkable number of
patents being granted by the USPTO. Poland and
the Czech Republic were able to increase the
numbers of important patent applications
granted in 1998 so that by then, both economies
show a level of 40 to 50 patents in 1998

which is comparable to those from Greece (27).
For comparisdn, the numbers in 1998 from
a number of other European Union countries
were: Germany (10020), ltaly (1711), Belgium
(812), Spain (310) and Ireland (169).

The results in figure 3 confirm those in
figure 4. Figure 4 shows the inventiveness of
PACs defined as the number of USPTO patents
granted a. year per million inhabitants. Slovenia
with a large number of patents per inhabitant
performs best, followed by Hungary and the Czech
Republic. Poland with 38 million inhabitants
shows performance similar to Romania, Turkey and

Bulgaria in terms of “\US-oriented inventiveness”.

Figure 5 shows the breakdown by manu-
facturing sector of US patents granted in 1997 and
1998 where the inventor is from Hungary, Poland,
the Czech-Republic or Slovenia. One remarkable
feature is the high percentage of consumer goods
(e.g. cut stone, drinking glass stem, cup cover etc.)?
The high peréentages of pharmaceutical, organic
chemistry and the petrol industry patents are
characteristic of the sample and the propensity to
seek patent protection s characteristic of these
industries. Most of the patent applications filed by
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patent system should spur the local innovation
process. Moreover, it is in the political interest
to search harmonization with western standards

of the European Union as part of the accession

benefiting outside interests more than domestic
ones. Insofar as patent application numbers can be
“used as an indicator of technological performance,
increasing technological dependency on Western
industrial countries is apparent in the Czech
Republic, Hungary and Poland. Therefore, one
major conclusion of the analysis is that foreigners
“are seeking protection under the new legal

process.

From the analysis it also follows that a new
institutional setting, such as new fegislation,
yframework, which is a \c|ear indication of the regulations and harmonization efforts, are not
aloné sufficient to stimulate national innovati\}e
processes in the PACs, but that they do facilitate
the transfer of western technology. To what extent
the institution of local innovative systems or the
transfer of foreign technology is more important
for the process of transition and for long term

importance they place on it for investment and the -

orientation of trade.

~ Only time will tell to what extent the current
situation represents a transitional phase. In the long
run, foreign technology will probably . help
~ to close technological gaps where they exist
and the technology transferred should also

economic growth of economies in ‘transition
cannot be answered here and has to be left to

help to reinforce local innovation. Moreover, future theoretical and- empirical studies.

despite the clear signs of technology dependency,

PACs also have inventions of their own at the
ding edge (ie. filed at the USPTO)  investigate the contribution of intellectual property
although the numbers are till small in comparison rights to the capacity to innovate in the countries of
with other western countries. Inventive activity in Central and Eastern Europe and to discover their

cific role in the transition process. It would also

PACs is based on traditional industrial sectors with  spe
be interesting to assess in which countries and

it would be valuable for future research to

world’s lea

a focus on consumer goods. Innovative activities in
prospective fields like biotechnology and informa-

tion technologies are still relatively rare. .

industries technological gaps exist. The relationship
between intellectual- property protection and trade
has to be analysed carefully.

For stable long-run economic growth it is’ k
Much work has to be left for future research,

essential to ensure that local innovation prbcesses
such as the evaluation of the market-power effect

are -nurtured. It s difficult to evaluate whether
the establishment of patent systems in PACs has
so far proven to be of direct benefit for local firms
and inventors, aithough it clearly is for multi-
national companies. However, inthe fong run the

and the market-expansion effect from stronger 1PRs,
the relationship of IPR and foreign direct investment
as well as the analysis of the relationship between
IPR and techinological needs in PACS. ;
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Brmgmg It All Back Home: Linking
- National and Regional Foresight

lan Miles and Michael Keenan, PREST

andcapabllltles Of the parties involved.

lssue' Foresight has been used at national level to Inform pdllcv\declSions and actions In
“the sclence, technology, and lnnovatlon ﬂelds Here it promises enhanced" ‘national
,competltlveness and dvnamlsm However reglons ‘have benefited very unevenlv from
this. Indeed, by being effectively blind to reglonal lnequalltles natlonal lnnovatlon andff
. related policies have tended to relnforce such dlfferences

: Relevance Foreslght could contrlbute to the development and partlclpatlon of'region's,
“in the knowledge economy. To do so, it wIll be necessary for reglons 'themselves to
develop and apply their own knowledge understandlngs networks and communities of
~ action. Practlcal experlence with Foresight offers regions a'set of tools and guldellnes for -
these purposes. But a customized apprOach Is required. ‘Reglonal Foresight activities -
‘themselves need to be deslgned to fit regional clrcumstances The way these activities
are articulated with natlonal Foresight is also contlngent on regional and national
" features. To forge more effectlve links between regional and national Foresight, policy
“makers need to consider which forms of artlculatlon between them surt the objectlves

Why Relate the Regional to the National?

egional actors, seeking to activate

regional ForeSIght may pursue several:

different objectives in relating this to

national Foresight activities. More than
one objective may be pursued at once, even by
the same agency - often different actors in the
process will have different aims. Among these
objectives are:

o At the most reactive extreme, a region may

simply be conforming more or less willingly to

national requirements to undertake an exercise,

or to disseminate the results of a national exer-

cise into the regions. This may be motivated by
the provision or ‘withholding of specific re-

sources, so that there are sanctions for non-

performance, rewards for good performance.

A region may seek to utilize information from
national Foresight activities. It may see the out-
puts of Fdresight as providing important know-
ledge about trends that are fliable to influence
the region. There will be some “translation” of
the outputs; more actively, detailed studies may
be commissioned to further elaborate the
regional dimensions of the trends — and oppor-
tunities — they depict. As well as ‘providing

intelligence on such affairs, national Foresight

® IPTS, No.61 - JRC - Seville, February 2002
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Some of these are speculative possibilities;
some are visible at the regional level; some are
visible in other sorts of subnational agency (for
eXample, parts of national government, o semi-

" autonomous agencies, that suspect that the main
Foresight exercise is failing to deal adequately with
their domain of interest and expertise).‘What is
abundantly clear is that numerous objectives can
be at work when regional and national activities
are related: the relationship may even be one of
contest rather than co-operation. As noted above, it
is possible for more than one approach to be used
by different agenciés in a region. Additionally, one
agency may take different stances with respect to
different parts of national Foresight programmes,‘
.and an agency'’s strategies may well change over
time — this is practically inevitable, if the Foresight

process is institutionalized.”

Linking Levels

Given these different objectives, and given the
various circumstances that may exis't,’ diverse
modes of interrelationship between regional and
national Foresight are possible. These range from
regional activities that are very heavily con‘tingent
on national ones, to those that are effectively
independent. Figure 1 maps out a number - of
distinctive modes of interaction, relating these to .
different degrees of activity at national and regional
levels. Perhaps the ideal interrelationship between
levels is the one we term Alignment, in the upper
right-hand corner of the chart.
o Alignment is perhaps more of a goal then
~ something that has been achieved in practice
to date. Here, there are strong national and
region-al activities, coexisting largely in
harmony. ~ Coordination and autonomy are
reconciled in various ways — for example, there.
may be a separation of the themes to be
addressed (e.g. national technology. focus,
regional cultural focus), or considerable

overlapping of membership of working groups. -

Since we do not examine the case where there
is little activity at either regional or national level,
the other modes reflect different balances of
activity between the two levels. The range thus
extends from top-down approaches (national
active, local passive) to bottom-up ones (national
passive, local active). Beginning from the top left of
the figure, these are, briefly: '
o - Passivity. Here there is very little in the region

that can be called a Foresight exercise, or at best

Foresight is limited to some very specific areas

‘ {typically these will have low S&T content). The
national programme makes its results available
to regions, but makes little effort to enlist regional
participation or provide regional analyses. This
state of affairs characterizes many of the national

Foresight programmes we have seen, especially

those that are in their early stages.

o Translation. Here thereis an effort to explicate

‘ the regional implications of the results derived
from a mainly national exercise. National agen-
cies may prepare regionally-specific versions of
their material, or more local actors may
mranslate” the results of the national programme

into a local context. This may be very limited -
for exémple just looking at the regional demo-
~ graphics in the light of national expectations - or
it may involve effectively new research, such as
determining a region’s technological or other
capabilities in the light of national identification

_of important areas for future development. In

the context of the larger and more influential

national - exercises, such “translations” have

been often prepared within regions,‘and alsoby

other classes of territorial actor - large firms,

* Universities, small business associations, etc.

"« Contribution. This is the situation where a

national programme has enlisted substantial
“regional inputs, and has (or has acquired) the
objective of bringing out the regional dimen-
" sions of its work. There may be regional work-
shops on a more or less frequent basis, regional

“quotas” for participation in activities, specific
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we have seen efforts at Contribution from the
national level, and also some regional actors
‘taking on a Translation role; and it fooks likely that
there will soon be a move to Orchestration as
“well. Within a country, different regions may
adopt different strategies; different policy-makers
or agencies may also adopt different approaches‘.
The various objectives for linking regional
and national activities also overlap with these
categories in a “fuzzy” way: policy-makers should
be aware that one set of objectives does not
necessarily dictate aiming for one mode - of

interrelét‘ionship.,

The type of interrelationship between national
and regional exercises will also be in part’
determined by the substantive foci of the Foresight
activities. The topics most frequently considered
are liable to vary across different territorial and
‘political scales, in large part {(but not solely)
because of where. the policy levers lie. For

~ example, many Foresight programmes have been
dominated by a concern with $&T — and it is
“common (but not universal) for research and

industrial policy to be organized nationally. If there

is no regional S&T policy, and little hope of
moving beyond a rudimentary one in the
foreseeable future, then the region may well be
rather “passive” in its reception of national results.
(This is not intended to undervalue the
contribution that improved awareness of national
or global trends in S&T or other matters can make
to regional policy-making: only well-resourced
regions can afford to be “active” across the board.)
In contrast, regions are likely to be much more
proactive where more socio-demographic issues
are concerned. Even though many key elements
of social policy (e.g. benefits systems) are typically
a national matter, major aspects of housing, land-
use, transport, recreational and educational policy
may be shaped by regional or local decision-
making. Environmental issues form an area where
uneven development may also be expected.
Furthermore, there may be quite different time-
spans addressed in Foresight activities at different
levels (and that this will also vary across agencies
and, probably, countries t00.) Policy-makers need
to be aware of these issues in designing their
regional activities, and in relating these to national

activities.

Figure 1. A “Map” of Regional/National Foresight relations
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unstable, poorly designed, or ensnared in a web of

- competing interests.

The framework discussed here should direct

policy-makers to critical considerations that arise

when regional Foresight activities are being

‘ considered or implemented, and that concern the
relationships of these activities to national
Foresight. Similar considerations also appiy where
there are efforts being made by EU-level agencieé

to stimulate the use of Foresight as a tool for -

regional development, or to help coordinate such
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projects, led by German and other European

examples (Butzin, 2000), foresight elements have

hardly entered policies so far:

o Firstly, conceptual - gaps must be made
responsible for the omission: Most network-
oriented approaches rely on a theoretical base
that remains rather ‘fuzzy’ with respect to
crucial practical issues and does not devote
enough attention to developmental dynamics
and the need to match assumptions about
future situations with present activities.

+ Secondly, practical implementation difficulties
need to be overcome: Even when there is an
awareness that new forms of territorial
governance should incorporate aspects of
foresight‘, important  questions  of actual
transposition and realization still need to be

resolved, and suitable tools developed.

This article discusses both these issues and
offers a number of suggestions. First, an overview

of recent achievements in regional development

policies and procedures is presented — against the

backdrop of the neglected topic of future dynamics
_ and this is followed by a specification of urban

area development policies where the application

of foresight seems most necessary and promising.' ;

Suggestions are then made for planning
instruments which could be used to put the idea of
time-space sensitive policies into practice. Finally,
the wider relevance of that approach with respect
to general policy requirements for Europe’s urban

regions is considered.

New Perspectives of Regional
Development Policies

Soon after a  whole ‘family’ of theoretical

concep{s on the merits — specifically support for
industrial innovation — of network-based regional
economic development appeared in research
publications (e.g. industrial districts, creative

milieus, learning regions - see the glossary in

Box 2), they inspired regional policy-making
(Cooke, 1996; Fromhold-Eisebith, 1999). They
also substantially widened the scope of measures
for regional economic restructuring  and
development. More emphasis is now given to
processes ‘of \communication, collaboration and
negotiation between relevant actors from different
organizations, as well as the categories of mutual
acceptance and consensus (Butzin, 2000). This
departs significantly from earlier approaches, in
particular those assuming that it suffices o build

local infrastructure in order to trigger development

~ (Biehl, 1991).

This new apprdach to regional and urban
policies is manifesting itself in planning. Reliance
on top-down approaches has largely been replaced
by systems of tailored projects or project modules
driven from the bottom up. In contrast, large top-
down unidirectional programmes have become
less important (Butzin, 2000). Correspondingly, the
construction of targeted, flexible policy networks is
seen yas, the main organizational model. This notion
relates to forms of more equal mediation between
public and private actors and to processes of
decision making that are driven. by neither the
market nor the administrative hierarchy (Waarden,

1992; Borzel, 1997).

This shift in regional development policies
definitely ‘represents an important step towards
more efficient planning. But the transformation has
not yet gone far enough. In particular, time-space
dynamics and the future outcomes of current
actions are insufficiently integrated into planning
procedures. This does not mean that policy-
makers are not aware of the evolutionary
power that- their activities today might have
on tomorrow’s outcomes. Nevertheless, policy

approaches  have scarcely. managed to

~ systematically feed project-specific information

from foresight into current negotiation processes of
the participative network of local actors. With the

© JIPTS, No.61 - JRC - Seville, February 2002
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Figure 1. Framework factors, actors and interactive
procedures to be regarded in the new approach to urban
area development policies '
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increase policy efficiency in at least two important
ways. Firstly, well-grounded information on
expected future coordinates of regional economic
development and their implications for the project
area, according to its planned functional and
structural outlines, can be fed into decision-
making processes. ‘This could render the
negotiations between actors more purpose-
oriented and objective. A common factual basis is
provided and the focus is placed on collective
learning, around which the interactive planning
procedures of the ‘learning policy network’ can
evolve. The depiction of future scenarids may-also
lead to the formulation-of —and commitment to—
general guidelines for development objectives
(e.g. priority to supporting innovative industries in
town). Additionally. this can facilitate mediation

between actors.

Secondly, by a systematic application of
regional foresight, the objectives envisaged for the
particular project zone can be evaluated more

fully against the overall framework of the

expected — rather than actual- structural and
functional -dynamics of the city. This might

prevent detrimental imbalances worsening in the

future, for instance, an over-supply of built office
space forming in the region. Therefore, aspects of
time-space sensitivity and adaptability can
possibly act as a catalyst for complementarities

between city area restructuring projects. This

would support the positive, well-balanced

development of the entire future urban system.

Moving on to the third question, the issue of
instruments and tools which can possibly help to
integrate foresight into the practice of urban
development policies needs to be addressed in
more detail. Howéver, initially a major- caveat
must be mentioned that limits opportunities for
standardized methodologies. From project to
project, from one regional case to the other, the
constellation of actors at different hierarchical
levels of public ‘and private organizations, of
interests, of specific tasks, objectives and problems

varies greatly. In principle this leads to a demand

)
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regions may be experimenting with new political
concepts and tools which include assessments
~ about future scenarios, the fact that they are at an
early stage means the relevant information has not
yet been brought to the wider public. Thus, this
article _cannot refer to —or compare- different
practical concepts. Rather, the suggestions made
open up a new field. They mainly draw on a
methodology which has been developed for
practical application and is currehtly undergoing
practicél tests (see box text on the ARCS Concept

on Prospective Regional Planning).

However, first we need to emphasize that new
foresight-based policies should explicitly make use
of additional expertise, which could be drawn

" from university departments, other specialized
research organizations or outside professionals.
Within the debate on new approaches to planning,
special importanyce is attached to enabling suitable
“context management’ (Gualini, 2000, 204f). This
refers to guidelines handed down from higher
fevels of the public administration and also to the
contributions of highly qualified specialists to the
development of sophisticated planning methods.
Their conceptual inputs can considerably
advance the quality of “foresight-based regional
development and should be regarded as an

intrinsic characteristic of the new policies.

As regards the ways in which prospective
methods  may.- be incorporated into modern
approaches to pro-active urban development, three
suggestions can be made. Firstly, foresight
information can be used as a central frame of
reference within the negotiations by actors
participating in a planning project. Thus, it might
support the emergence of a true ‘learning policy
network’. New means to assess and visualize the
future impacts of certain planning options could
substantially enrich the foundations of decision

making. With regard to the question of how such -

information can be collected and presented, new

software tools potentially  provide solutions
(see box 1 on the ARCS Concept). These are ableto
deal with the complexities and interdependencies
of the various . determinants of regional
development, thus considerably easing scenario
generatidh. In addition, software offers a wide
range of options for modifying the basic
parameters, thus making it possible to adapt to the
various framework conditions present across the
EU. Software tools fulfil the requirements both of
flexibility and a stable quality standard for scenario

generation.

Secondly, the foresight information produced
can be used to optimize the‘proceés of project
implementation as a whole. Based on insights into
how the completion of certain project modules is
likely to affect wider indicators of the regional
situation, the progress of work can either. be
accelerated, delayed or otherwise modified so as
to better fulfil policy objectives. The time-space

- pattern of project realization can therefore be

continuously adjusted to actual and envisaged
changes in overall urban dynamics. The strategy
helps to prevent or counterbalance time-

dependent market imbalances. ‘

Third, prospective surveys that ask relevant
actors about the way they would be included to

respond to certain policy influences can help

ascertain what measures probably serve best to

support the specific objectives of the regional

~ project in question. In‘,addition, this preview

information contributes to enhancing efficiency
because consequently, planning efforts can focus
~ on measures which are expected to be highly

' responsive to political support.

conclusions

While there is.a growing recognition in the EU
that regional development polities need to take

innovative planning methods and elements on
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A B O UT T H E 1 P T S

The Institute for ‘Prospective Technological Stud‘ies‘(lPTS) is one of the seven institutes making ‘up
the joint Research Centre (JRC) of the European Commission. It was established in Seville, Spain,
in September 1994. k o

The mrssron of the lnstrtute is to provide techno-economlc analysis support to European decision-
makers, by monrtormg 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 information in a tlmely and integrated way. -

- The IPTS is.a unique public advisory body, independent from special national or commercral
interests, - closely associated with the EU pollcy-makrng process. in fact, most of the work
undertaken by the IPTS is in response to direct requests from (or takes the form of long-term polrcy
support on behalf of) the European Commission Directorate Generals, or European Parliament
Committees. The IPTS also. does work for Member States’. governmental academrc or industrial-
organrzatrons, though this represents a minor share of its total activities. ' :

Although pamcular emphasrs is placed on l{ey Science and Technology fields, especially thosetthat -
have a drrvmg role and even the potential to reshape our saciety, important efforts are devoted to

. rmprovrng the understandmg of the complex interactions between technology, economy!and
society. Indeed, the impact of technology on society and, conversely, the way technologlcal
development is dnven by socretal changes, are hrghly relevant themes within the European
decision-making context. ‘

The mter—drsuplmary prospective approach adopted by. the Institute is intended  to provrde '
’European ‘decision-makers with.a deeper understanding of the emergrng S/T issues, and |t,
~ complements the actrvmes undertaken by other joint Research Centres institutes. S

- The IPTS collects mformatron about technologrcal developments and their applrcatron in Europe
and the world, analyses this information and transmits it in.an acce551ble form to European
- decision-makers. This is implemented in three sectors of actrvrty
o Technologies for Sustainable Development
. Life Sciences / Information and Communlcatron Technologies -
] Technology, Employment Competrtlveness and Socrety '

In order to lmplement its mission, the Institute develops appropnate contacts awareness and- skrlls '
for antrcrpatrng and following the agenda of the policy decrsron makers. In addition to its’ own
resources, the IPTS miakes use of external Advisory Groups and operates a Network of European
Institutes working in similar areas. These networkrng activities enable the IPTS to draw on a large
pool of avarlable expertrse, while allowmg a continuous process of external peer-revrew of the in- .

house actrvrtres
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