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Context and background

In the context of the preparations for the review of the European Directive 2003/98/EC of 17
November 2003 on the re-use of public sector information (PSI), the MEPSIR study was undertaken in the period from November 2004 through April 2006 by the HELM Group of Companies
of Moira, Northern Ireland, United Kingdom with Zenc of The Hague, The Netherlands for the
European Commission, DG Information Society.
The main objectives of the study were:
1. To develop, document and test a repeatable methodology for measurement of PSI re-use;
and
2. To perform a baseline measurement of PSI re-use in the European Union and Norway,
including a comparison with the United States
The Directive 2003/98/EC (in the remainder of this report referred to as “the Directive”) states in
Article 1 as its main objective: to establish “a minimum set of rules governing the re-use and the
practical means of facilitating re-use of existing documents held by public sector bodies of the
Member States”. From the preamble, it can be seen that the Directive sets out to establish a framework for fair, proportionate and non-discriminatory conditions for re-use of information held by
public sector bodies in the European Union. This objective should be placed in the context of the
wider goal of facilitating access to knowledge for citizens and business promoting the emergence
of Community-wide services as an important part of the internal market. The Directive constitutes a minimal harmonisation eﬀort to make approaches in the member states converge in order
to make it easier for organisations wishing to use public sector information in their products or
services to determine which information is available and what the conditions for its use are. For
example, the Directive recommends the provision of standard, electronically available licenses
governing re-use and provision of tools for ﬁnding information through asset lists or portal sites.
It also deﬁnes basic rules for response times on requests for re-use of information as well as for
charging mechanisms that should not exceed cost of distribution plus a reasonable return on
investment.
The Directive applies to the 25 Member States of the European Union, and also, through the
European Economic Area (EEA) Joint Commi�ee, to the European Free Trade Association (EFTA)
countries Norway, Iceland and Liechtenstein.
The Directive does explicitly not apply to documents the supply of which is an activity falling
outside the scope of the public task of the public sector; documents for which third parties hold
intellectual property rights; documents which are excluded from access by virtue of the access
regimes in the Member States, e.g., because of national security or commercial conﬁdentiality;
documents held by public service broadcasters; documents held by educational and research
establishments; and documents held by cultural establishments.
The MEPSIR study conducted the measurement in all 25 member states of the European Union
and in Norway, while the same methodology was applied to the United States to allow for comparison between the two approaches.
The study was performed by a Core Study Team from HELM and Zenc with a group of country
researchers covering all the countries under investigation.
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Methodology

Taking into account the deﬁnitions and exclusions in the Directive, the MEPSIR study deﬁned six
main domains for investigation:
1. Business information, including Chamber of commerce information, oﬃcial business
registers, patent and trademark information and public tender databases;
2. Geographic information, including address information, aerial photos, buildings, cadastral information, geodetic networks, geology, hydrographical data and topographic
information;
3. Legal information, including decisions of national, foreign and international courts, national legislation and treaties;
4. Meteorological information, including climate data and models and weather forecasts;
5. Social data, including various types of statistics (economic, employment, health, population, public administration, social);
6. Transport information, including information on traﬃc congestion, work on roads, public
transport, and vehicle registration.
The methodology of the MEPSIR study identiﬁed three types of generic roles for organisations
involved in (the re-use of) public sector information:
1. Public content holders: public bodies or bodies governed by public law which supply
documents on a market and to whom the Directive applies;
2. Re-users: parties that supply information to the market, not being public content holders
to whom the Directive applies;
3. Users: any user of the information.
The measurement conducted by the MEPSIR study took into account that the Directive has only
indirect impact on national markets. Firstly, the Directive has to be transposed into national
legislation. Secondly, changes in national legislation alter the framework conditions. Eventually,
changes in the framework conditions may change the economic conditions.





















Figure 1: Framework and economic conditions
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The study distinguished ﬁve types of framework conditions and two types of economic conditions that are logically related as described below.
1. Availability: If there is not at least some information available for re-use in a particular subdomain, there will not be a market.
2. Accessibility: The availability of information, per se, does not lead to anything if it is not
accessible.
3. Transparency: In turn, accessibility does not mean much without transparency, that is, it
should be clear which conditions apply to the re-use of information.
4. Accountability: The suppliers of information should be accountable for adhering to these
conditions.
5. Non-discrimination: Ultimately, the possibility to keep suppliers responsible for applying
the same conditions to all users should guarantee non-discrimination among users.
6. Actual demand: Equal and fair access to information will boost the actual demand.
7. Economic results: This will eventually translate into direct (more turnover for re-users) and
indirect (more commercial activity based on public sector information) economic results.
The measurements of these seven dimensions were conducted through desk research, a Web
survey and two rounds of online questionnaires. In this approach, each of the dimensions was
measured by an indicator that consisted of several items.
The ﬁrst dimension, availability, was covered by desk research. The second (accessibility) and
third (transparency) dimensions were measured by a Web survey conducted by the country
researchers in all countries. For the remaining dimensions, the approach taken was based on selfreporting by a key respondent within the organisation using structured online questionnaires.
In a ﬁrst round, respondents from public content holders were requested to answer various
questions about their organisation and to identify the most important re-users and users of their
information.
In a second round, respondents from all organisations that were identiﬁed during the ﬁrst round
as re-users were requested to answer various questions about their own organisation and about
their supplier of information, the original public content holder.
Answers given by re-users were used to check for biases due to self-reporting in the answers
given by the public content holders.
Demand and economic performance were measured by directly asking both public content holders and re-users for key economic data.
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Analysis

The research process started with the identiﬁcation of public content holders followed by completion of Web surveys on these public content holders by the country researchers in each country.
Subsequently, respondents for the public content holder and re-user questionnaire surveys were
contacted through targeted mailings. Over a period of seven months (June 2005 – February 2006)
more than 3,000 e-mails were sent all across Europe and the US. Both surveys were in English but
were also available in other European languages (e.g., French and German). Support in the local
language was made available via the local country researcher.
The average number of public content holders per country found in the Web surveys was 381, or
1.4 public content holders per sub-domain.









































































Figure 2 – Total number of public content holders per country identiﬁed during Web survey

The average response rate was 31%2, or 11 public content holders per country.







































































Figure 3 – Response rates per country on public content holder surveys (%)
1
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With a median value of 37 and a standard deviation of 14.
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The following ﬁgure, which is based on a combination of the values of the previous two ﬁgures,
gives a graphical representation of the coverage per country..


































































Public content holders







Re-users

Figure 4 – Total number of public content holder surveys and re-user surveys
submitted, per country

In most cases we found consistently lower scores from the re-users than from the public content
holders. An example is shown in Figure 5, where the reported average response time on requests
(in number of days) of public content holders is plo�ed against the same value reported by re-users for a subset of 16 countries.
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Figure 5: Average response time as reported by public content holders and re-users

2

With a median of 28%.
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The last two variables (respectively ‘Demand’ and ‘Economic performance’) were merged into
one variable, ‘Economic Performance’. This variable was not presented as an index. The individual items were kept apart but cross-comparison was used to improve the robustness of the
estimates of the key performance indicators (such as the overall size of the domestic market for
public sector information).
By way of disclaimer it needs to be stressed that the MEPSIR study created a sample of small and
larger players in the various sub-domains and countries. As the methodology relies on self-reporting, the results do not necessarily include all important public content holders and re-users
and therefore are not necessarily representative for the sub-domains or countries.
The economic indicators of the MEPSIR study as presented in this report are estimates provided
by a sample of stakeholder themselves, and therefore do not necessarily accurately reﬂect the
current market situation. Our own estimates are in turn based on these market estimates. They
are corroborated by a second set of estimates provided by the stakeholders (see chapter 4). To
some extent, all estimates may be seen as ancillary to illustrate the (possible) correlation between
certain framework conditions and economic output from the perspective of the main actors
involved. They should however not be used or relied upon as objective market data for other
purposes.
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Main results

In order to be able to compare domains and countries, a number of indexes were deﬁned that
could be considered to indicate the level of “maturity” of domains and countries in the light of
the main aspects of the Directive.
It should be noted that the study focused on the main categories of public sector information,
covering the areas that are considered to be the most valuable. Furtermore, some were le� out,
such as scientiﬁc information and cultural information, which are outside the scope of the Directive.
For the cross-section based on sub domains the answers of re-users were treated diﬀerently than
in the case of countries. In contrast to public content holders, many re-users were found to be
active in multiple sub-domains (albeit nearly always within the same country). This did not have
much impact on the dra�ing of the country-based cross-section. For the cross-section based on
sub-domains, the scores of the re-users on all items were divided equally across the sub-domains
in which they had reported to be active. Because of this the overall averages for each index sometimes diﬀer slightly between the two respective cross-sections.
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Index ‘Accessibility’
This index was derived from scores for ‘request for information’, ‘delivery of information’ (available channels), ‘search facilities’ (search engines, asset lists) and ‘translations’.
The average score for accessibility was 56% for the sub-domain dimension and 57% for the country dimension.
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Index ‘Transparency’
This index was derived from scores for ‘% of licences’ (both commercial and non-commercial),
‘% licences online’, ‘ﬁnancial transparency’ (standard prices, standard accounting methods), and
‘channels for request and delivery of licences’.
The average score for transparency was 36% for both the sub-domain dimension and for the
country dimension.
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Insufﬁcient data available for Lithuania.
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Index ‘Accountability’
This index is based on scores for response time, % of requests rejected, information of legal remedies, and quality of information taken from the public content holder survey.
The average score for accountability was 66% for the sub-domain dimension and 67% for the
country dimension.
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Index ‘Non-discrimination’
This index is based on the same scores as the previous one (response time, % of requests rejected,
information of legal remedies, quality of information) but taken from the re-user survey.
The average score for accountability was 46% for the sub-domain dimension and 49% for the
country dimension.
One particularly striking ﬁnding is the extreme low score on ‘non-discrimination’ for Norway.
This is mainly due to the fact that the number of reported exclusive agreements is much higher
over there than in other countries -- 35% against the average of 14%.
























4

































































4

Insufﬁcient data available for Cyprus, Denmark, Greece, Italy, Lithuania, Luxembourg, Malta, Poland, Slovakia, and
Sweden.
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Cross-border trade
The variable ‘Cross-border trade’ is based on two questions: one taken from the public content
holder survey (“Where are your re-users located”?) and one from the re-user survey (“Where are
your clients located?”) .
The average of both public content holders and re-users was 8% hence the grand average is also
8%.
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Scores for Cyprus, Greece, Hungary, Italy, Lithuania and Luxembourg are extrapolations based on either the cross-border trade volume stated by public content holders or re-users. Based on the correlation between the two sets of scores
(R2 = 0.69) a ﬁxed ratio between the two sets could be derived (Public content holders:Re-users = 10:9). Missing values
were in turn calculated by using the ratio (e.g., if the score for the public content holder is missing and the score for reuser = 4.5%, the calculated score for public content holders = 10/9 x 4.5% = 5%).
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Estimate of overall PSI market size based on estimates of respondents
To assess the size of public sector information markets, both public content holders and re-users
were asked to estimate the size of the domestic market for the sub-domain(s) in which they are
active. The results are based on responses given by public content holders and re-users in the
domains that were investigated, thus excluding scientiﬁc and cultural information, which are
outside the scope of the Directive.
Table 1 gives an overview of the estimates and the corresponding aggregate values for individual
countries and for the total of the European Union plus Norway. Given the large variation in the
sets of values, the median rather than the average is used as a base value – the average could
instead be regarded as an upper boundary. Based on the estimates of the re-users (which tended
to be more stable than those of the public content holders) the overall market for public sector
information in the European Union plus Norway is €26.1 billion with an upper boundary of €47.8
billion.
Table 1 - Estimates of overall EU markets for public sector information based on estimates of
respondents (millions of Euros)































































Estimate of overall PSI market size based on turnover
An alternative way to calculate the overall size of public sector information markets is to construct proxies based on economic ﬁgures (such as turnover and number of staﬀ ) that were also
included in the surveys. The quality of the data sets of these economic numbers was considerably
higher than those of the direct estimates of the size of the market. The overall size of the market
is the sum of the turnover of all individual re-users – minus the money they spent on acquiring
public sector information from the public content holders.
It should be kept in mind that the results are based on responses given by public content holders and re-users in the domains that were covered, excluding scientiﬁc and cultural information,
which are outside the scope of the Directive.
Table 2 - Estimates of overall EU markets for public sector information based on estimates of
turnover from public sector information (millions of Euros)
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The total turnover and the split between total turnover and turnover from public sector information have been used to calculate average turnover from public sector information (6). Both
numbers appeared to be more robust than the direct estimate from the re-users. Therefore, the
results from the indirect method were used, again with the median as base value and the average
as upper limit. Average total annual turnover where respectively €8.7 million (median) and €18.7
million (average), with PSI shares of respectively 22% and 36%. Hence overall annual turnover
from PSI is respectively €1.92 million and €6.73 million.
Assuming that the total income received by public content holders for the sales of public sector
information in a speciﬁc sub-domain equals the total amount of money spent by the re-users in
that sub-domain to acquire public sector information, the average number of re-users (7) can be
calculated. The number of re-users goes up when the price charged for public sector information
goes down. Price elasticity determines whether the income from public sector information (equal
to the price multiplied by the number of re-users) increases or decreases. A positive correlation
was found between the average income from public sector information and the number of reusers (R2 = 0.526, n = 11). In other words, decreases in prices charged were more than oﬀset by
increases in the number of users. Based on the ratio found, the average number of re-users per
sub-domain for the European Union plus Norway as a whole could be calculated. This average
amounts to 9.5 re-users (or 266 per country), with a median of 8.5 (or 238 per country). Since the
total income from public sector information from public content holders represents a maximum
value – re-users could also acquire the same public sector information for lower prices or even
free of charge – the median [A] represents the lower limit. The average [B] was used as the base
value.
To avoid double counting, the income received by public content holders in a country (which was
already used to calculate the average number of re-users per sub-domain) should be subtracted
from the turnover from public sector information from the re-users in that country. The average
and median value are nearly equal and amount to €2.2 million. Assuming one public content
holder per subdomain (or an equal total income divided by multiple public content holders) the
average total income per country is 28 x €2.2 = €62 (8). Using the lower limit for the total number
of re-users per country (238) the overall market for public sector information in the European
Union plus Norway is €10.3 billion. Using the base number of re-users, the total amounts to €11.8
billion. Using the upper limit for the average annual turnover from public sector information per
re-user, total net market sizes are respectively €40.0 billion and €44.9 billion.
Comparing these results with the totals based on the direct estimates from the respondents, it
appears that the maximum values for the overall EU market (€47.8 billion, against €46.5 for the
gross overall market size) are almost equal. Furthermore, the average from the minimum and
maximum values in Table 2 (€27.6 billion) comes close to the base value of Table 1 (€26.1 billion).
To sum up, estimates for the overall market size for public sector information in the European
Union range from €10 to €48 billion, with a mean value around €27 billion. This amounts to 0.25%
of the total aggregated GDP for the European Union and Norway (€10.730 billion). For the estimation of the total market size per country the mean value was distributed across the countries
according to GDP.
6

There is a general lack of data about the economic signiﬁcance of public sector information. Nearly all earlier estimates
can be traced back to PIRA (2000) which mentioned two distinctively different values: an ‘investment value’ (public
sector investments in the acquisition of PSI) of €9.5 billion and an ‘economic value’ (part of national income attributable
to industries and activities built on the exploitation of PSI) of €68 billion. PIRA used a markedly different approach than
MEPSIR. The estimation of the investment value was based on a limited number of in-depth studies. Consequently, the
individual values of PIRA might be more robust but the subsequent aggregated value less robust. The estimation of the
economic value on the other hand was based on information derived from national accounts. This implies a rather broad
deﬁnition of market size. This explains why the base value (€68bn) is higher and the range wider (€28 to €134bn). The
total of MEPSIR is solely based on the total added value by all ﬁrst-order re-users. The total of PIRA encompasses all
ﬁrms which are in one way or another related to PSI. The heart of the matter is not whether the information industry represents a signiﬁcant part of a national economy (esp. in the USA) but how much of the added value can be traced back to
public sector information.

16

Executive summary

5

Conclusions

5.1

Introduction

Our ﬁndings clearly indicate that there still exist a considerable gap between the current ‘baseline’ situation and the one sought by the Directive. We expect that the Directive will have its
eﬀect on the economic performance in the value chain soon, whereby the various indicators, such
as transparency and accountability and non-discrimination will serve as ‘leads’ and the market
results as ‘lags’. For instance it is likely that the substantial number of exclusive arrangements
found in a number of areas, such as the sub-domains in the domain of geographical information,
will go down as the deadline for phasing out such arrangements will approach (31 December
2008). As this deadline approaches increased equality of re-use conditions will result entrance of
new market players, increased innovation and more competition, bringing beneﬁts to companies
and citizens throughout Europe.
A�er the dust comes down, the next question is what kind of eﬀects (as a result of the interaction
between these three elements) are we talking about? We think that the Directive will bring about
the following 10 eﬀects:
1.
Direct price eﬀect: the costs of purchasing public sector information from the government
will decrease;
2.
Fading price eﬀect: this lowering of costs is (partly) translated into lowered prices in the
successive parts of the chain;
3.
Quantity eﬀect: re-users will buy more products, due to lowered prices and increased
accessibility;
4.
Entry eﬀect: through the disposal of exclusive arrangements, more companies will enter
the value chain, at various points;
5.
Diversiﬁcation eﬀect: new and diversiﬁed products will be developed and brought to the
market;
6.
Quality eﬀect: new entrants will force ‘older’ suppliers to increase quality;
7.
Elimination eﬀect: parts of the value chain may disappear since their basis for adding
value may be lost;
8.
Competition eﬀect: the country will increase its competitive strength in relation to other
countries, resulting in increased export;
9.
Income eﬀect: cash streams of the governmental agencies selling the information will
decrease;
10.
Revenue eﬀect: tax revenues will increase under increased economic activities. However,
the places where the beneﬁts and losses land are diﬀerent.
The Directive will most likely also bring about all sorts of welfare eﬀects like be�er informed
citizens, a cleaner environment, less transaction costs (which also includes litigation) etc., which
in turn may lead to positive economic eﬀects.

5.2

Sub-domain perspective

Public sector information represents a wide range of information types generated by public sector
organisations. Every individual sub-domain seems to have its own peculiarities. For instance,
the value contained in geological information is of a principally diﬀerent nature than the value of
cadastral information, or the value of topographic information.
As a result of this heterogeneity, it turns out to be impossible to draw conclusions at the level of
the domains of public sector information (e.g. legal information, social data, meteorological information, geographical information, and business information) as every sub-domain has its own
characteristics and drivers.

17

MEPSIR

However, we have come to the conclusion that there are some commonalities between various
sub-domains of public sector information, linking in with the framework conditions and the
likely impact of the Directive. This has led to the identiﬁcation of three ‘Directive impact typologies’: the closed shop, the ba�leﬁeld and the playground.
1. The closed shop
This represents a situation where the production of very valuable information is in the core of
the public task and the value chain, up to the level of distribution, is controlled by the public
sector. On one hand, in the environment where there is only one supplier, price elasticity is low.
On the other hand, the public content holders are closely watched and therefore the terms of
service delivery are transparent. Good examples for the closed shop are business registers and
cadastral information.
The Directive is not expected to inﬂuence this environment dramatically. The statutory prohibition on cross-subsidising may turn out to be highly eﬀective.
2. The ba�leﬁeld
At the other end of the spectrum there is the ba�leﬁeld: like in the closed shop, the information
is very valuable. However, here the position and involvement of the public sector is disputed,
with the argument that the production of, or at least the value adding to, this information is not
a public task at all. Both meteorological data and topographical data are good example of this
type of information.
Most likely the impact of the Directive on the value chain of this typology of public sector
information will be signiﬁcant: the stakes are high and the private sector is therefore ready to
a�ack and take over value-adding from the public sector using the instruments that the Directive oﬀers.
3. The playground
Finally, there is a third area where the Directive will have an impact: the playground. In the
playground the eﬀects result from the government opening up their resources, providing
the data against signiﬁcantly lower costs or even for free. Transforming its information into a
non-economic good, the government can take two signiﬁcantly diﬀering roles: stepping in or
stepping out:
a. The government stepping in
First of all, there is the area where traditionally the government did not see a role for itself,
limiting its activities to the core public task and leaving the value adding and distribution to
the private sector. However, under the inﬂuence of the enhanced possibilities of information
technology, that perception is changing rapidly and, interestingly, governments all over Europe
are in the process of taking on board additional tasks within the value chain. Legal information
is a typical exponent of this area.
Here the Directive can have a catalysing eﬀect. Where public content holders will increasingly
provide their raw data for free in accessible formats, primary re-users will have to shi� their
a�ention towards the provision of value-added services.
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b. The government stepping out
Secondly, within the playground, the government may decide to actually step out, simply providing the data for free and leaving the value adding completely to the private sector. Although
the impact of the Directive may be low here, a lot of new activities may emerge, due to the
readiness of the market to pick up public sector information that is made available. Typically,
this involves public sector information that is made available for free, as it is regarded to be in
the core of the public task, however, without any charges. O�en these types of information are
closely connected with democratic and policy processes, like social and economical statistics
and traﬃc congestion data.
Here, a slight improvement in availability of this data for reuse can lead to all sorts of new services, as the potential in and readiness of the market is high.
To wrap up, the table below summarises up the three typologies, pu�ing them into the Directive
impact matrix (this matrix demonstrates the conceptual model and does not represent a metric
scale).
Figure 9: The Directive impact matrix


















5.3















Country perspective

Looking at the ranking of countries with respect to the four indexes, no clear winners or losers
appear. Countries that are above average in one index may be low on another and conversely.
The relative position of a country in these rankings is not a ma�er of main concern. Some of the
characteristics of a country are the result of historical development of the sectors of public sector
information and, possibly, of other structural and cultural diﬀerences.
A�er all, this measurement is only a ﬁrst step in the review of the eﬀects of the Directive. At the
time the measurement is repeated in 2008, a general shi� towards meeting the objectives of the
Directive should be observed with a general rise in average levels.
A general caveat has to be made when comparing the situation in Europe with the situation in the
USA. The study gathered the data for the USA in exactly the same way as in each of the European
countries. The amount of data gathered for the USA is therefore of a diﬀerent level than the combined data of Europe as a whole. As a result, care needs to be taken when drawing conclusion
from the comparison between Europe and the USA.
From the identical measurement that was conducted in the United States, it shows in the indexes
that that country scores high on Accessibility, Accountability and Non-discrimination as may
have been expected with the open approach that is taken there. The relatively low score on the
index for transparency can be explained by the fact that in an environment where re-use is generally allowed, there is no need to advertise explicit licenses or usage conditions.
The amount of data for the US did not allow for a comparison of economic aspects, but from the
limited data that the study gathered, it appears that the number of re-users per public content
holder is higher in the US than in Europe.

19

MEPSIR

6

Acknowledgements

The MEPSIR Core team
Study Director:

Damian Duﬀy

Study Leader:

Makx Dekkers

Statistics and Methodology:

Robbin te Velde

Country Network manager:

Femke Polman

Legal expert:

Marc de Vries

The MEPSIR Advisory Board
Dr. Nick Land, Executive Director, Eurogeographics, Paris, France
Dr. László Majtényi, Chairman Eötvös Károly Public Policy Institute, Budapest, Hungary
Professor J. Stanley Metcalfe, Executive Director, Centre for Research on Innovation and Competition, University of Manchester, United Kingdom
Knut Rexed, Director-General, Ministry of Finance, Stockholm, Sweden
Paul F. Uhlir, J.D., Director of International Sientiﬁc and Technical Information Programs at the U.S. National
Academy of Sciences/National Research Council (National Academies) in Washington, D.C., USA

The MEPSIR country network
Gerhard Wagner, Germany and Austria; Sara Zamani, Belgium; Angela Martin, Cyprus; Martin Kusak and
Irina Zalisova, Czech Republic and Slovakia; Anders Henten, Denmark; Jaan Ouraas and Kalle Ouraas,
Estonia; Rafael Fernández Ventura and María José Quero Gervilla, Spain; Paavo Paloheimo, Finland; Ruth
Martinez, France; Yannis Caloghirou and Vasiliki Karounou, Greece; Judit Szanto, Hungary; Mark McGivern,
Ireland; Corrado Cerruti and Ernesto Tavole�i, Italy; Audroné Zubavičiené and Augustas Staras, Lithuania;
Stephan Le Goueﬀ and Stephan Franck, Luxembourg; Uldis Rozevskis and Kristine Rozite, Latvia; Femke Polman, Netherlands (co-ordination); Ola Erstad, Norway; Eugeniusz Gatnar and Jolanta Lacka, Poland; Joaquim
Ramos Silva and Marc Jacquinet, Portugal; Senko Plicanic and Tanja Pucelj, Slovenia; Terrence E. Brown and
Kent Thoren, Sweden; Chris Corbin, United Kingdom and Malta; Yve�e Pluĳmers, USA.

Note:
The opinions expressed are the view of the authors and their sole responsibility and not necessarily those of
the European Commission or any of its services.

20

