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EXECUTIVE SUMMARY / KEY FINDINGS

o Public bodies hold a very wide array of information and content ranging from
demographic, economic and meteorological data to art works, historical documents and
books. Given the pervasive availability of such information and content italdigim
and the widespread use of information and communication technologies (ICTs) by
secondary users, public sector information and content are an increasahgiple
resource for the production of innovative value-added goods and services and a major
source of educational and cultural knowledge for the wider population.

. Knowledge is a source of competitive advantage in the “information economy”, and
for this reason alone it is economically important that public infoonaits widely
diffused. There are many benefits from improving access and facilitating ob s,
taking into accountlegal requirements and restrictions. These benefits include
development of new products built directly on PSI; development of complementary
products such as new software and services; reduction of transaction costs in accessing
and using information; efficiency gains in the public sector itself; and siogig the
crossing of different public and private information to provide new goods and services.
There are further benefits from using PSI in a myriad of direct and indippditations
across the economy and society.

° Governments also have basic commitments that citizens can access public
information and national cultural heritage such as paintings, monuments and books, and
to ensure social inclusion. New communication tools, including social networks,
interactive Web sites and games are facilitating wider diffusion ofiqadcto
information by reaching groups of people previously unlikely to directlysacB&I or
PStrelated services.

° This literature review looks &Sl market size and impacts following the widely
cited estimates in thel EPSIR study (2006). MEPSIR concluded that the direct PSI re-
use market in 2006 for the EU25 plus Norway was wati#R 27 billion.

° On the basis of more recent studies the narrowly defttid®7 direct PSI re-use
market was of the order oEUR 28 billion in 2008. All studies show relatively rapid
growth in PSl-related markets, and assuming annual growth of 7%, the diraeid&&d-
market would have bearound EUR 32 billion in 2010. Considering re-use activities in
domains not included in the studies analysed in this report (for example, where re-use is
not a principal activity, or in government and research activities)market value of
direct PSI re-use (the economic “footprint”) is undoubtedly larger.

. PStrelated information can be used in a very wide range of direct and indirect
applications across the economy. Huygregate direct and indirect economic impacts
from PSI applications and use across the whole EU27 economy are estimated to be
of theorder of EUR 140 billion annually.

° The above estimates of direct and indirect PSI re-use are badedsioess as
usual, but other analysis suggests thaP8l policies were open, with easy access for
free or marginal cost of distribution, direct PSI use and re-use activities could
increase by up to EUR 40 billion for the EU27.

. With easier access, improved infrastructure and lower barriers, aggregate
direct and indirect economic benefits for the whole EU27 economy could have been
of the order of EUR 200 billion (1.7% of GDP) in 2008.



Thus it is clear that new applications and uses in a wide variety of goods and
services and future innovations associated with easier access to PSI| are moanimport
than the direct PSI market, and emerging second-order uses can be expected to add
further economic and social benefits to the EU27 economy.

Studies on individual PSI reuse sectors suggest that removing current barriers to
access and improving the underlying infrastructure could achieve considerabldrgains.
the geospatial sector, economic benefits could be increased by some 10-40% by
improving access, data standards, and building skills and knowledge. Productivity
gains from geospatial applications in local government could double over the next 5 years
if better policies were adopted. Large new markets could also develop in financial, energy
and construction sectors if access to information were improved.

In terms of efficiency gains in existing operationsimproving accessibility of
information necessary for obligatory environmental impact assessments could
potentially reduce EU27 costs by 20% or around EUR 2 hillion per year, open access
to R& D results could result in recurring gains of around EUR 6 billion per year, and
if European citizens each saved as little as 2 hours per year by more rapid and
comprehensive access to public informatiothis would be worth at least
EUR 1.4 billion per year.

In comparisongirect revenues to governments from PSl are relatively low and
are much lower than the estimated benefits from access toERRI government
revenues at the upper end of estimates are of the order of EUR 1.4-3.4 billion based
on revenues in the Netherlands and the United Kingdom respectively. However, these
two countries have been relatively effective in collecting revenues, and total ref@nues
the EU27 are likely to be considerably lower, with sales revenues usually led9/that
agency budgets and a maximum of one-fifth of budgets in a few cases.

Ther is emerging evidence that improving access and lowering prices
dramatically have positive impacts on the number of users and development of new
uses. At the same time, changing access and pricing policies provide opportunities
for reviewing the role of the public task in generating and distributing PSI and
implementing other changesto make PSI more accessible.

On the other hand, research suggests that where pricing is lowered to th@lmarg
cost of distributiongovernment agency revenues foregone from direct sales of PS|
could be provided via replacement funding from central government, mixed with
“updater” funding models, where, for example, businesses pay a higher levy to update
their data in business registers. Tdera funding involved is estimated to be very
small compared with the budgets of public sector bodies providing public sector
information ard is even smaller when compared with additional benefits from greater
PStrelated economic activity. Research also suggests that the number of users may
increase dramatically, increasing marginal cost pricing revenues.

There are gradations in approaches to improving access and facilitating reuse
depending on where countries are positioned in their PSI re-use policies. Raliegias
include: opening up PSI that has been difficult to access and reuse; reviewictaestr
on access and use and amending unnecessary restrictions; reviewing the public task;
facilitating access to third party rights holders' material where rightefsoagree. It is
also worthwhile improving the IT infrastructure and rationalising $eoh access/use
policy for intra-government PSI reuse (e.g. between national and local governwitnts)
direct benefits to governments and related spillovers to the private sector. Furthbemore t
international dimensions of PS| access need strengthening, both in accessing
international data, and international access and use of national data. Finally, general



equilibrium and consumer surplus analysis could be undertaken to give more
comprehensive pictures of benefits from better access to and use of PSI.



TASK DESCRIPTION

The re-use of Public Sector Information is a new emerging area of the "I@F" sedtich
has proven to be a very difficult area to measure given its very specific nature.

In the context of the forthcoming review of the PSI Directive, there is a neggdate the

figure of the potential market value of PSI re-use in Europe, since the cumeailgble
figures are that of the MEPSIR Study undertaken in 2006, which concluded that the PSI re-
use market was worth potentially EUR 27 billion.

Since 2006 many development have taken place in the context of the PSI arena, namely the
full transposition of the PSI Directive in Member States, the implementation of degiby
measures in some Member States to reap the full benefits of PSI re-use, as il
development of new products and services based on PSI and similar digitisaiphatiiofo.

In this context a revised and updated figure of the potential value of the-B&d rearket in

Europe is required to take account of different developments that have taken place since
2006.

In order to achieve the revised figure it is required that the servicas imidependent PSI
Economist are purchased in order to perform the following tasks:

- To summarise the findings of the currently available studies on PSI re-uss, eit
sectoral or national, and assess any changes/development since 2006.

- Based on the above, to provide estimates of the value of PSI re-use in Europe.



1. INTRODUCTION

The public sector is a large producer, collector and repository of a wideyvafiet
data/information and content. Two main technological developments have radicaiiged
and re-shaped the role of public sector information and content. Thesgtandnologies
that enable the digitisation of public resources as they are produced, angertively for
public resources already existing; and ii) deployment of broadband technologies that enable
better access and find-ability of PSI and much more rapid disseminatidn of it.

Digitisation is a crucial factor for the commercial exploitation of PSI and the diffusion of
content held for example in public cultural establishments. Once digitised, infomnagd
content becomes more storable, transportable and exchangeable bringing new opportunities
and challenges for the public sector in areas including information management, maintenance,
access, preservation and interoperability. The innovations of information and tconten
digitisation and dissemination enabled by high speed Internet have transformed the business
of information and content distribution and reinvented the way governments, public
organisations and businesses interact with each other and with the public.

New technological possibilities and efficient use of ICTs have also introcievedools
for the diffusion of cultural and educational content to achieve socio-ecommalis such as
social inclusion and the provision of learning facilities. The Internet also providesia
space where vast amounts of digital material are deposited daily, much of whioh oaly
short-lived technologies, raising questions for preservation and interoperability.

1.1. Definitions

Public sector information (PSI) directly generated by public institutions doaiation
and content held by cultural establishments, archives, and the like is any kindrofaitidn
that is produced and/or collected and held by a public body as part of its pukliéntas
Europe, better access to public sector information has received broadmatfelitwing
Directive 2003/98/EC on the Re-use of Public Sector Information. This Dieeidibeing
reviewed as a key part of the ambitious Digital Agenda for Europe (European Cammissi
2010), notably in its scope, principles on charging for access and use, competition and
intellectual property issues.

! The Introductions is drawn in particular from previous work u@adten by the OECD (OECD,

2006). Note that OECD work distinguished between: public sector informatidich is

information generated by governments that tends to be readily re-usalleincludes e.g.
geographical and meteorological information; and public content, which is ygloMernments for
a clear public good task to make it widely available, and includes e.g. public aiblaangs,

public archives, etc. As these two types of information are on a oamimather than being two
distinctly different groups with a clear dividing line, in this reportyttage divided into two
categories of public sector information, while still retaining their attribwdeseing on a
continuum.



There is no standard international terminology for the whole publicniaftion/content
area and its subsets. Outside of the EU27, for example in Korea reference is made to “public
knowledge information resources”, and in the United States the terms “public information”
and “government information” are widely used. Furthermore, PSI may also be used as an
umbrella term for all information and content produced and held by public bodiethere
may also be exclusiofis.

For analytical and operational reasons it is useful to differentiate between:

o Public sector information which often has characteristics of being: dynamic and
continually generated, directly generated by the public sector, associatethevit
functioning of the public sector (e.g., meteorological data, geo-spatial datedsus
statistics), and often readily useable in commercial applications with ed{alitdie
transformation of raw data, as well as being the basis of extensive elaboration; and

o Public sector information held by cultural establishments and the like i
has characteristics of being: static (i.e. it is an established record), hélel toyttic
sector rather than being directly generated by it (e.g., cultural archivesic arti
works where third-party rights may be important), not directly associatédtht
functioning of government, and not necessarily associated with commercial uses but
having public good characteristics (e.g., culture, education).

The first category may be the basis for information-intensive industhese temploy
the raw PSI data to produce increasingly sophisticated and pervasive products such as
location-related applications accessed from smart-phones. This area has received most
attention and has been until now the focus of e.g. the EC Directive on the re-useTdiePSI
second includes cultural, educational and scientific public knowledge; wide pubhlisiafiff
and long-term preservation (e.g. in museums, libraries, schools) are major gavernm
objectives. The public task is potentially clearer, but because of rapid groimtierett in all
kinds of cultural goods and services, the potential for market and non-market desrglgbm
this kind of public sector information is very large. Over time the distins have become
less clear-cut and there is a continuum of uses and applications between the theds of
spectrum (e.g. geo-spatial information with very high commercial use, and caltcinales
with limited popular interest but very high value to some users). The ab@ntives of re-
use at the two ends of the spectrum are different although for examplealcidhd
educational information is increasingly used to produce commercial products.

1.2 Obj ectives, appr oach and scope
The objectives of this study are to:

¢ Review recent evidence on the importance and growth of PSI, principally in Europe,
to the extent that quantitative studies are available;

e On the basis of this recent evidence estimate to the extent possible top-down
estimates of the value of the PSI market in Europe and the economic value of PSl in
Europe in general,

2 The EC Directive on the re-use of public sector information JBBIEC, 17 November 2003)
excluded information and content generated and held by cultural and edakaigtitutions, and
public sector broadcasters, whereas the OECD Recommendation of the @uwardilanced access
and more effective use of Public Sector Information [C(2008)36des all information and
content generated and/or held by public bodies, definedtirfsrmation, including information
products and services, generated, created, collected, processed, preserved, maintained
disseminated, or fundexy or for the Government or public institution”.




e Summarise some aspects of recent studies at sector level or in padéetaisd
areas.

It must be emphasised that at pan-European level there is a continuing absebastof
guantitative data oni) the size, growth and impacts of PSl-related activities; and ii) the
economics of cost, pricing and distribution models of PSI and the socio-ecohenefits
and any related costs of improved access to public sector information held tmalcult
educational and other non-market establishments and institutions.

Scientific information and research data is in general not includédsiisurvey, and it
is generally outside of the scope of the EC Directive. However universities (which can also be
in a completely private sector environment) are major users of public da¢aafaople health
data, and government-funded research establishments and universities are involved in setting
up and maintaining databases that have significant economic impacts on the research
environment (more efficient research data collection and use) and the private sector
(commercial applications). See for example analysis of the role of open acaapsaning
the flow of science and research information (OECD, 2005). Nevertheless estiinties
magnitude of benefits from improved access to scientific research rasuitsladed in this
study, although these benefits are not directly comparable with market sizeiessmabr
the estimation methodology see Houghton (2009).

Public sector information held by cultural establishments is covered in this ettluy t
extent that it is included in the publications and reports reviewed. Neverthslgaslic
sector cultural content was not part of the original Directive 2003/98/EtheoRe-use of
Public Sector Information, it is generally not included in the publications and reports
reviewed here to the extent that this can be determined from examination of these
publications and reports.

Public broadcasting is also not covered in this survey along with most other cultural
information. This was also specifically excluded from the original Direc2003/98/EC. In
many countries there are fully or partly state owned broadcasters that amngest
financed or subsidised. These broadcasters produce content that may be used by private
companies or other public actors such as educational institutions, depending orandcess
usage rights. Public broadcasters also face the challenge of digitising and rnieking
content more widely available, e.g., their back archives.



2. DEFINITIONS AND VALUE-CHAINS

2.1. Different information and content types

The pool of public information/content and the public bodies involved in its creation
and/or collection are highly diverse. For example, data is collected to support formulating
regulation, to provide information for research, to preserve cultural heritage, to allow taxation
or simply for registration and administrative purposes. The public institutions involved are
national and local governments, non-departmental public bodies, research organisations as
well as executive agencies and international organisations.

2.1.1. Information domains

Public sector information domains and examples are shown in Table 1. This list is
neither exhaustive nor are individual domains exclusive. For example, the category “Natural
resource information” includes information that can be part of “Scientific information” and
“Research data” or “Geographic information”; moreover, it is difficult to draw clear divisions
between cultural, educational and scientific content. Content types that are commonly used in
commercial applications are geographic, meteorological, business and financial, social and
transport as well as (some) legal system information. Cultural, educational and scientific
information and political information are often directly made widely available by
governments. But, as Table 1 indicates the different domains are a continuum of examples
rather than a mutually exclusive and collectively exhaustive classification system.

The public sector constitutes a major resource pool as it produces and collects a
multitude of information. For public authorities this information — once collected and used for
its original purpose — has two distinct dimensions as primary objectives and characteristics of
cach diverge (Figure 1). One comprises the aim to facilitate the commercial “re-use” of
information. The other is concerned with public sector information held by cultural
establishments and the like (“public sector content” in Figures 1 and 2 and in Table 1) where
the aim is usually the wide diffusion and preservation of these public goods for various socio-
economic purposes.

Figure 1. Categorisation and characterisation of the public information pool

Public Information!
Content Pool
ategor ublic Sector Infarmation ublic Sector C onte
Category Public Sector Informati Public Sector Content
i eorological an ultural content (e.g.
Typical Meteoralogical and Cuttural content
example geographical data museums, libraries)
Overriding "Information "Content
objective Re-use" Mvailability"
» Recognition as input ) Recog!'ntlon o
aszet for business educational and cultural
i value
'g:c:::l el s » Negligible role of priv ate
. sector
Main - Existence of clear R
business trans action = Ul ]
chgre_lcter- X commercial exploitation
istics : :::,S;?T;:oena:;:i‘:": » Content nottransformed
-C tion of
» Frequent combin ation of . °."S.e""’ an
et e individual content
. . » Funding and collection
B by pudi ey rather than creation

Source: Adapted from OECD, 2006.
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Table 1. Public sector information domains with examples

Commercial
re-use of
PSI

N

Making
available
PSC

Geographic Information

cartographic information

land use info (cadastral data)

spatial data/geographical coordinates

administrative and political boundaries

topographical information

elevation data

Meterological and Environmental Information

oceanographic data

hydrographic data

environmental (quality) data

atmospheric data

meteorological (weather) data

Economic and Business Information

financial information

company information

economic and statistics

industry and trade information

Social Information

demographic information

attitude suneys

data on health/illness

education and labour statistics

Traffic and Transport Information

transport network information

traffic information

transport statistics

car registration data

Tourist and Leisure Information

hotel information

tourism statistics

entertainment (local and national)

Agricultural, Farming,
Forestry and Fisheries information

cropping/land use data

farm incomes/use of resources

fish farming/harvest information

live stock data

Natural Resource Information

biologic and ecologic information

energy resource/consumption information

geological and geophysical information

Legal System Information

crime/conviction data

laws

information on rights and duties

information on legislation

information on judicial decisions

patent and trademark information

Scientific Information and Research data

university research

publicly-funded research institutes

governmental research

Educational Content

academic papers and studies

lecture material

Political Content

governmental press releases

local and national proceedings of governments

green papers

Cultural Content

museum material

gallery material

archeological sites

library resources

public senice broadcast archives

other public archives

Source: OECD, 2006, adapted from PIRA, PSINet and other studies.

2.2. Usersand applications

221

Commercial re-use of public sector information

“Re-use” centres on exploiting the economic value of public information. PSI serves as
“raw material” which can be used to develop new products and services. Whereas public

bodies are the creators and suppliers of the original material, the privatepsagsos major

role as intermediary and information processor between source of informatialic (body)

and end users (Figure 2). Payment occurs in exchange for information; private lesspasgss

for PSI and consumers for value-added information products and/or services. Public bodies
also integrate the value chain vertically and provide products directipabusers. There

have been wide differences across countries in access and pricing approaches, but these
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increasingly converging on making access easier, with data priced at marginal costs of storage
and distribution.’

Figure 2. Typical information, content and payment flows

) Payrent
Commercial re-use Private
of public sectar Public body compan End user
infarmation pany
Information
Free Access or
- - Payrment
Making available ¥
public sector Public body | End user
content >
Content
+  hfinor f posgble flow
—————  hjor f es@blished flon

Source: Adapted from OECD, 2006.

2,22,  Making available public sector information held by cultural establishments

Public institutions also invest in the dissemination and preservation of public sector
information held by cultural establishments to realise various social and educational goals, as
well as being involved in potential “re-use” of this collected and preserved information. As
the main objective is wide diffusion, this has usually been freely available to private
individuals and for educational purposes, with low prices occasionally charged to recoup
some costs. Traditionally, the private sector was only marginally involved in efforts to make
cultural content and public sector information held by cultural establishments widely
available (Figure 2 above). With increased pressure on government budgets following the
global financial crisis and its aftermath, private industry and individuals have come to play an
increasing role, and in some countries the private sector and individuals have had a
continuing role in distributing cultural content, for example, in exchange for marketing
possibilities (e.g. private sponsoring of exhibitions and cultural events). Furthermore cultural
information is increasingly important in a wide range of market and non-market applications
with the growth of popular interest and access to all aspects of culture.

For example, the United States has adopted an open access approach and much PSI is freely
available at Federal level, although there remain wide differences at state and local level in access
and pricing regimes. See Uhlir in National Academy of Sciences (2009).
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2.3. Value chains
2.3.1.  Value chain of commercial re-use of public sector information

The value chain of commercial re-use of PSI is composed of: i) data creation,
ii) aggregation and organisation, iii) processing, editing and packaging, and iv) marketing and
delivery (Figure 3). Enabling technologies notably the Internet and software applications are
supporting systems and the basis for the main value-creating functions. Much of the currently
expanding re-use activity only started once low-cost ICT applications and networks became
available.

Figure 3. The PSI re-use value chain

Aggregation Processing, .
Data creation and editing and Marketing
P = and delivery
arganisation packaging

ICT Infrastructure

“FRaw data” “Final product”
Mo value added High walue added

Source: OECD, 20086.

The first element of the PSI value chain is the creation or collection of the data itself
(e.g. the actual measurement of geo-spatial data). At this stage public information can be
considered as “raw material”. Subsequently, in a second step the information created at local,
national or international level is aggregated and organised in order to create a more
comprehensive data set and to permit joint storage and retrieval.

Among the most important PSI producing public bodies are:

e Mapping agencies that produce geo-spatial and geographic data.

e Meteorological services that generate weather data.

e Statistical offices that generate comprehensive socioeconomic data.
e Company registrars that collect corporate financial data.

e Ministries of transportation producing traffic data, and

e Courts and other governmental institutions that provide legal and legislative
information.

These institutions originally generate this information and data as part of their mandated
role to fulfil their public task.
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The third element of the value chain comprises functions such as data processing,
editing, re-packaging or re-modelling. Editorial activities include the ptaduof synopses,
explanatory notes and search indexes. It includes a large variety of value-adding activities that
depend on the end product or service. For instance, geo-spatial data can be usshaceo pr
location maps to find all manner of goods and services in all kinds of end-usingsjevith
the major part of added value increasingly coming from combinations thigh imformation,
such as demographic, traffic or environmental data. Similarly meteorologicakdagad to
produce new combinations of services for mobile device users.

The final functions are marketing, distribution and delivery of inforomagiroducts and
services. ICTs have not only augmented market reach, they have also transformed many
traditional PSI activities, for example public sector publishing. Traditipnalblic sector
bodies often tasked private companies with publishing material in physicalt&rbut the
Internet has changed the nature of publishing, and on-line distribution is complementing and
increasingly supplanting hardcopy publishing. PSI is also important for new wireless
applications such as location-based services (LBS). The very large installeof Inaskile
phones, rapidly ascendant smart phones, and very rapidly growing base of \weetessl
digital assistants, tablets, and netbooks has led to an explosion in LBS applications.

2.4, Structure

The changing scope and value chains for public sector information potentiallyechang
the availability, access and use of PSI, making it both more widely dideeand more
readily combined to produce new information goods and services. Furthermore, the inherent
democratic nature of the Internet and the potential to use trusted publicotatenfswn and
reliable public sources means that many kinds of public sector information rémgmgeo-
spatial and meteorological information through to cultural information ligedy to be
increasingly combined and distributed to a very large number of end-useherfante, the
international dimension of access to and use of public sector informatimreasingly
important as the global reach of high-speed Internet connections make national data of
increasing international use and international data of greater national and lacaiaele

Given the pervasive availability of public sector information and contedipital form
and the increasing use of ICTs by secondary users, public sector informatioalismlales
resource for the production of innovative value-added goods and services as well as a source
of educational and cultural knowledge for the wider population. Furthermore, knowledge is a
source of competitive advantage in the “information economy”, and for this reason alone it is
economically important that there is wide diffusion of public informatioendgits include
development of new products built directly on PSI; development of complementary products
such as new software and services; reduction of transaction costs in accessing aswthsing
information; gains in the public sector itself; and the crossing of differentatarn sources
to provide new goods and services.

Governments also have basic commitments to enable citizens’ access to public
information and national cultural heritage such as paintings, monuments and books, and to
ensure social inclusion. New communication tools, such as social networks, interadbtive We
sites and games may facilitate the diffusion of public sector information blingagroups
of people previously unlikely to directly access PSI or PSl-related services.

The next sections explore the aggregate economic dimensions of access to and use of
PSI, and provides broad estimates of the size of markets and impacts of PSI, based o
available quantitative analysis in the published literature and other sources, mostly subsequent
to the year 2006.

14



The literature review is divided into two parts, the first covers gemesgket studies
and estimates of the value of PSI markets, the second estimates the BzeEoR27 PSI
market based on extrapolations from existing work. It is not exhaustive, irt tha¢d not
cover all of the PSI literature, particularly studies of implementatiahlegal aspects of PSI
re-use. It is organised by country and to the extent possible by PSI areastastudies are
nationally based and either deal with all of PSI or some specific partsAdif information
sources are listed in the Bibliography at the end of this survey.
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3. GENERAL MARKET STUDIES

3.1 Open access to public sector information

Why is open access to public sector information important in general amhéeation
in particular? Knowledge and information flows underpin creativity and innovaimhthe
relative scope and scale of public sector information, particularly in small e@®)amake
public sector information important sources of raw material for innovation. Thi elotor
is a major, even the dominant, producer and custodian of information in many domains and
easier access can drive innovation and new economic activity. Furthermore, onhynggver
and the public sector have the critical mass to create inclusive public pkthod scalable
repositories in many areas (Cutler, 2007, Nilsen, 2010).

Improved access to and use of public sector information is of major impoftaraié
economiegOECD, 2006Vickery, 2010).It has increasingly taken centre stage from being a
somewhat peripheral issue often confused with freedom of information, and extensive
international work has been undertaken analysing and providing policy principles for the
development and use of public sector information. But these principles have alsantak
account that there are also limits to what can be released ankghbhtrequirements and
restrictions, including effective and secure management of personal information,
confidentiality and national security concerns, and fundamental principles including
democracy, human rights and freedom of informas®e for example, OECD, 2006, 2008)

This information ranges from weather and map information generated by governments
through to public sector broadcasting archives, museums and art repositories where
governments hold information on behalf of others. Free access to public sectmatidor

has been a cornerstone of US policy and this has been strengthened with the 2009 release of
the US open government directive based on principles of transparency, participation, and
collaboration (Office of Management and Budget, 2009).

311 Access, equity and pricing

Reuse of publicly funded information from government activities, academic and other
research areas has potential for a wide variety of new and innovative combinations
(Cook, 2010). The underlying rationale for this is not so much the predictafitivese new
combinations as their unpredictability. As Louis Pasteur supposedly said, ‘In the fields of
observation chance favours only the prepared mind’. In a similar vein, Drucker argued that
‘Opportunity is where you find it, not where it finds you. The potential of a business is always
greater than what is actualised’. Enlarging and systematically inviting serendipity can be
argued to be an aim of government information policy, making access to public sector
information an important cornerstone in a comprehensive digitally driven innovatiag pol
(European Commission, 2010).

The supply of PSI at no charge is generally justifiable on grounds ofoio
efficiency where there are no clear obligations and risks related to nondischstweding
to some, the arguments related to equity and ‘user pays’ are usually poorly conceived in the
context of the public funding of PSI and the strenuous efforts devoted to the rombti
lifelong learning (Cook, 2010).

3.1.1.1. Diverse needs for better access are increasing
Our societies are also facing an increasing range and severity of ‘wicked’ social
challenges (see Stanley, 2010)hey are difficult to clearly define, have many

interdependencies and multiple causes, are often unstable, have no clear solution and are
socially complexThey range fronenvironmental degradation, climate change, mental health
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problems and youth employment and political engagement challenges in many countries.
Solutions to these challenges also require better access to public sector information.

3.1.1.2. Geospatial and weather information in the United States

Two examples of the benefits and challenges to better access to and greater uge of publ
sector information can be drawn from experience in the United States.

Geospatial information: The volume, quality and resolution of geospatial data are
increasing exponentially, with sources of data expanding to include global positioning
satellites, aerial photographs, distributed sensor networks, embedded devices)-beatie
technologies, including mobile phones, and increasing contributions from ITednsdtial
and commercial networks (National Research Council, 2003a). Challenges to exponentially
increasing use include authenticating, storing, validating and distributing ttiata.
Challenges for governments include national security concerns, working out thenselat
between data collected for government use and that from commercial providers, and deciding
how to cover the costs of preparing data for public release. Furthermore, even intéae Uni
States, where the federal government’s general policy is to make data available free of charge
or at most at the cost of distribution, many state and local government organisatiens hav
continued to seek partial or total cost recovery, undermining benefits froovehall liberal
policy to making PSI freely available with few licensing constraints (Nati®&edearch
Council, 2003a).

Weather information: The strengths of the US weather and climate system is seen as
coming from the interplay of three major actors: The National WeathercBdpart of the
National Oceanic and Atmospheric Administration), responsible for protedfimgahd
enhancing the national economy, and maintaining an extensive sophisticated infrastructure;
academia, responsible for advancing science and educating meteorologists; and the privat
sector, responsible for creating products and services for commercial use and cotimgunica
with the public. Based on free access to meteorological informatiorsystism has led to a
flourishing set of weather and weather-related services that benefit theukli8 and
economy. Furthermore these services are used extensively at global level contributing t
global welfare, as well as being widely cited as an example of the benefitsé®arctess to
public sector information (National Research Council, 2003b).

3.1.2. Developing open access at sub-national level

In 2008-2009 the Australian state of Victoria conducted an inquiry into improving
access to Victorian PSI. The potential for economic and social return$®bmere seen as
positive, that new commercial enterprises will emerge as access to PSl is improwediiec
gains will occur through improved use of PSI and many governments and internatioaal bodi
have taken steps to open up PSI (Economic Development and Infrastructure Committee,
EDIC, 2009). The report discusses in detail efficiency improvements possible from bette
access including: commercial efficiencies from better use of public se&for government
efficiencies through better resource allocation and more informed policy and decision-
making; greater innovation through the use of PSI, including “unexpected” innovation; and
the potential for improved transparency and social engagement, including freedom of
expression and improved democratic processes (EDIC, pp. 10-17).

3.1.3. International initiatives
In addition to the EC Directive on PSI, the OECD Recommendation of the Council on
for enhanced access and more effective use of public sector information providgs pol

guidelines to improve access and increase use through greater transparency, simpler licensing,
enhanced competition and more liberal pricing (OECD, 2008). This Recommendation aims at
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increasing economic and social benefits and returns on public investments through more
efficient distribution, enhanced innovation, development of new uses, and maret-bas
competition, taking into accoum¢gal requirements and restrictions including effective and
secure management of personal information, national security concerns, and fundamental
principles including democracy, human rights and freedom of informatibhe
Recommendation encourages greater access and use regardless of IP ownersitip. And
recognises that strengthening the role of non-public sectors in developing and dissgminat
information may require changes in legislation, public sector organisation and ftoiget
support the collection and dissemination of public sector information.

The OECD Recommendation was based on findings that there were barriers and
difficulties in expanding commercial and hon-commercial re-use of public sefiiamation
and content. Continuing obstacles included: restrictive or unclear rules gaoveotess and
conditions of re-use; discouraging, unclear and inconsistent pricing of information @en r
use of information is chargeable; complex and lengthy licensing proceduréfgiene
distribution to final users; barriers to development of international mawkedsthe unclear
role of public sector organisations as collectors, producers and disseminatordco$ectbr
information, particularly in competitive market areas.

3.1.4. Continuing barriersto measuring markets and benefits

Despite what are seen as increasingly self-evident and growing benefitsrijpooved
access at lower /no cost to users, there are conceptual and practical difficuttiessinring
the benefits from public sector information and, to an equal extent, the size of related markets.
Even in narrow, more easily defined areas such as geospatial information, thegguadnc
and practical difficulties remain. A considerable literature has also grown thye alifficulty
of measuring the “real value” of geospatial information and the importance of establishing
robust theoretical and empirical models of user networks. See for example, Genovese (2010)
de Vries (2010) and Crompvoets (2010).

3.2. Studies of the European mar ket

This section reviews available reports on the size and development of European markets,
beginning with the two most important earlier large-scale attempts to collect new information
followed by more partial studies of the European market.

3.21. Total PSl in Europe. The PIRA report

The PIRA report (PIRA, 2000) was the first cross-European study to provide
comparable information of the value of PSI markets and the contribution of PSI to economi
activity. This was based on detailed estimates from a few countries extedptdaall EU
countries in 2000. The report results emphasised the importance of geoisfitiation,
making up around one half of the total. They estimated a total value of PSRo6& billion,
with a value of EUR 36 billion for geo-spatial information, with the spaijeographic
information) sector taking over 37% of the total investment in PSI incErati% in Sweden
and over 57% in the United Kingdom (PIRA, 2000). The methodology is summarised in
Box 1. A value of EUR 750 billion was estimated for the whole information sectoe itd$h
despite the fact that it contains many activities unrelated to PSI. Thesmatestiare not
directly comparable but it was concluded that the US PSI market was considerably larger than
the EU market, and given the rapid growth of commercial PSI re-use, and the ¢apaifilit
ICTs to exploit the potential of PSI, the economic value of public informagisources has
probably increased both absolutely and relatively since 2000.
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Box 1. PIRA economic valuation methodology

The PIRA study provided the first extensive estimates of the economic value of PSI, but the
methodology is not always straightforward. Furthermore, the study’s structural design is conservative,
so estimates may be below the actual economic value. The study identified two main estimates of the
value of PSI: i) investment value and ii) economic value.

Investment value: government investment in the acquisition of PSI. In the PIRA study, the cost of
acquiring the information gathered by the public sector provides a lower bound to the value of PSI.

Economic value: the part of national income attributable to industries and activities that are based
on the exploitation of PSI (i.e. value added of PSI with respect to the economy as a whole and private
sector expenditure on PSI).

In the absence of data on the value of PSI, PIRA used a combined estimate with j) data on the
investment value of PSI, ij) estimates of the value added by PSI users and iii) private sector
expenditure on PSI. Identification and combination of information on these items is difficult, and there
are four additional potential sources of error:

° Estimating the value of PSI that is given away freely.

[ The allocation of government agency receipts to intermediate and final users.

o Estimating the value of information supplied to intermediate users to give a final user
figure.

[ Using the relative size of national economies to extrapolate total EU PSI. Five EU

countries were estimated directly (France, Germany, Portugal, Sweden, the United Kingdom
and) and ten extrapolated.

Source: PIRA, 2000, and OECD, 2006.

3.22. Total PSl in Europe. The MEPSIR report

Following the PIRA report in 2000, the most comprehensive subsequent analysis of
European PSI markets is the MEPSIR study (MEPSIR, 2006)s study developed and
tested a repeatable methodology for measuring PSI re-use and undertook a baseline
measurement of PSI re-use in the European Union (EU25) and Norway, and a comparison
with the United States. Public sector information coveggbgraphic information of all
kinds; meteorological information; business information, including patent andnieak
information and public tender databases; social data, including economic, employment,
health, population, public administration, and social statistics; transport information; and legal
information, including decisions of national, foreign and international coundtpnal
legislation and treaties. It did not include scientific/research informatiarultural content.

Data was collected for the study from mid-2005 through early 2006 and estimatks can
taken to represent the situation at the beginning of 2006.

The estimates used two different methodologies, in both cases based on detailed surveys
of PSI suppliers and re-users. First estimates of the overall PSI marketesedaged on
market estimates of respondents. Both public information/content holders andsreraser
asked to estimate the size of the domestic market for the sub-domain(stimtiady were

*  The PIRA and MEPSIR studies used entirely different approaches amatéesii methodsThe
estimates of MEPSIR are based solely on the surveyed added value by alldéirste-users,
focusing on how much added value can be attributed to PSI re-userstofeth of PIRA
encompasses all firms that are in one way or another related to PSI, bé&seddastimates using
national accounts data. PIRA takes the size of the information industnyugper bound proxy for
this market, particularly for estimating the US marke
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active, excluding scientific and cultural information. Given the very largeation in
estimated values, the median rather than the average was used as a base value, with the
average regarded as an upper boundary. Based on the estimates of re-users (which tended to
be more stable than those of public information/content holders) the ovarkétrfor public

sector information in the European Union plus Norway was EUR 26.1 billion in 2006
(median value) with an upper boundary of EUR 47.8 billion (average value).

An alternative estimation of the overall size of public sector informatioketsamwas
based on turnover proxies constructed from turnover and staff numbers collected in th
surveys. The quality of these economic data was considered to be considerably higher tha
the more subjective estimates of market size. The overall market size is thef shen
turnover of all individual re-users, minus costs of acquiring public sector informom
public content holders. The average for the minimum and maximum estimates bgttiosl m
was EUR 27.6 billion, with an upper limit of EUR 46.5 billion.

The two estimation procedures for the EU25 public sector information market
converged, with average turnover and median respondent estimates both around
EUR 27 billion, with upper limit values of the order of EUR 47 billion and lowert luaiues
around EUR 10 billion. The value of around EUR 27 billion was considered a conservative
but realistic estimate, equivalent to 0.25% of European GDP, and this was usethabeesti
total PSI market sizes in individual countries.

3.23.  Geographical, meteorological and legal infor mation

An in-depth survey across the EU27 presented a picture of generally dynamic growth i
the geographical information, meteorological information and legal informasémors
(MICUS, 2009). The study was based on a detailed surveySéfholders and re-users
supplemented by case studies. The re-use of PSl is increasing in all three sexterst this
re-use was directly attributed to tB Directive, but thd®irectives impact varies.

The PSI Directive was seen to have its strongest impact in geographical iidarmat
(GI). The GI market is growing, income of re-users is increasing6@és of respondents)
and new re-user groups offer innovative applications. The Directive directgsdsome of
this growth, and other public sector holders aware of the Directive have introduced significant
changes in their operations (reported by 54% of National Mapping and Cadasmnaies).
Many changes are technical, dealing with data formats and modes of deliveryprand f
example, Gl is increasingly offered on Internet portals or via web services.

Reusers of Gl confirm that holders have improved their services, particafzed of
delivery and the formats. Although they still complain about restrictive licgresnd high
prices, they also highlighted positive changes. The large majority (79%ivafepre-users
would like to access more public Gl, but unfavourable pricing and licensing conditions are a
continuing barrier. Gl is also increasingly available from private sourcesnaane areas it
is considered that PSI holders should consider reviewing their range of public tasks.

In the meteorological information sector the market for private weathecsegng also
growing. The volume of meteorological data procured from the public deeteeen 2002

® The study gathered data for the US in exactly the same way as in eagedtucountry. The

amount of data gathered for the US is thus of a different leveltieadata for all of the European
countries combined, and was not robust enough to compare with the estifmatg&et size for the
EU25 plus Norway. Nevertheless, it appears that the number of repasgnsblic content holder is
higher in the US, and the US scored high on Accessibility, AccountahilityNan-discrimination,
as may have been expected from the more open approach to PSltacaess the US.
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and 2007 had increased for 74% of the companies; 80% of National Meteorological Services
reported increasing income and re-users confirmed very significant increagasome.
Nevertheless on the supply side, the study suggests that relatively few PSI holders had
changed their data policies based on changes in their national legislation. rRarthehere
are relatively few European firms in the sector despite the importance of weather and climate.

Meteorological sector re-users complain first and foremost about pricingpdransy
and licensing, and complaints about discriminatory activities are particulghy As in the
other sectors, the large majority of re-users would like to obtain more PSI from holders, but in
many cases re-users gather information from other free public sources, stleh ES
weather services, and would like to see unrestrictive licensing.

The market for legal and administrative information is growing; holagrsrted a 40%
average increase in the period 2002-07. Half of holders indicated that they have changed their
data policy since 2002, one third of them confirming that changes have been brought about by
legislation. The majority (79%) offers legislative and administrativerimétion free of
charge on the Internet. The majority of re-users have recorded increasing incortmsand
that add value to PSI reported exceptional growth rates. In contrastetosetctors of PSI,
many re-users criticise the lack of information on what legal and administrative atifonns
accessible and where to find it. This can be explained by decentralized jurisdictional
organization, but it could also be due to the structure of the re-using side.

Comparable trends in the PSI market can be observed in all three sectors. Unraet mark
demand for more PSI is significant, as re-users in all three sectors repodiednished
buying interest. It was recommended that PSI holders focus on crucial issieessihfy and
pricing, and provide greater support for PSI re-use. The study furtbtemmeended that
regular market monitoring be introduced at European level, for example the volume of dat
delivered and the income of PSI holders where data is not free.

3.24.  Environmental impact assessment markets

The EU27 market for Environmental Impact Assessments (EIA) and Strategic

Environmental Assessments (SEA) was surveyed in detail in 2009 (Craglia 20HD).

These assessments are required by European Law to assess the potential impactssof project
and plans. The main outcome of the analysis is that practitioners still face prablesisg

spatial data for the preparation of environmental impact reports. These melatly to

finding and accessing quality data, and as a consequence, there is an incesisanid time

to produce reports. The additional burden is quantified, as well as potentigjssthat could

be achieved if problems connected with the use of spatial data were removed.

The key finding is that this market is worth EUR 1 billion per yeaosscEurope, and
that improving accessibility of the information required for these esudould save up to
EUR 200 million. The analysis focused on national-level assessments. Including sub-national
assessments could increase these values by a factor of 10, saving EUR 2 billion annually.

The detailed cross-European survey of the preparers of EIA/SIA reports indicated th
the main suppliers of spatial data are local authorities/local governments\amhmental
protection agencies (73%) followed by mapping agencies (52%). In addition 44% of
respondents produce their own data; other sources include national and regional bodies and
private companies including Google Earth (Craglia et al., 2010, p. 24). The survéy clear
shows the continuing reliance of these reports on public sector sources.

The survey also highlighted the continuing challenges in using spatial datacEhe
frequent problems practitioners face relate to finding the data (59%) andal@aquality
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(58%) (Craglia et al., 2010, p. 26). These are followed by problems accessingat(e3day,
integrating it (53%) and cost (48%). Only 4% indicated having none of these psoblem
Clearly, improved access at lower cost to higher quality data would facitimtietelopment

of higher quality and more appropriate EIA/SEA reports.

3.25.  Summary

Overall, the review of aggregate studies and analysis shows that improved access to and
use of public sector information is of major importance for all econortiibas increasingly
taken centre stage from being a somewhat peripheral issue often confused with fséedom
information, and there has been extensive international analysis and developmertyof poli
principles for better use of public sector informati@&enefits from better access include:
commercial efficiencies from better use of public sector R&D; governmeitieeffies
through better resource allocation and more informed policy and decision-makingr greate
innovation through the use of PSI, includifghexpected” innovation; and the potential for
improved democratic processes and social engagenkeae access to public sector
information has been a cornerstone of US policy and this was strengthened witl®d3he 20
release of the US open government directive.

Despite increasingly self-evident benefits from improved PSI access at tawenst to
users, there are conceptual and practical difficulties in measuring benefits and, ta@lan equ
extent, the size of related markets, even in narrow, more easily defiresl sueh as
geospatial information. Nevertheless a number of early aggregate studies setndeor
measuring PSI markets and impacts across the EU. The PIRA report (2000) galeegecry
estimates of the size of the European PSI market by including a wide variety-BfShon
related activities, and it also emphasised the importance of geo-spatial irdarnTdte
MEPSIR study (2006) of the EU25 PSI market provided an estimate around EUR 27 billion,
with upper and lower limit values of EUR 47 billion and EUR10 billion.

More recently anin-depth survey across the EU27 presented a picture of generally
dynamic growth in the geographical information, meteorological information aral leg
information sectors through 2008nmet market demand for more PSI is significant, and it
was recommended that PSI holders focus on crucial issues of licensing and aniding
provide greater support for PSI re-use. In the sub-areavifoemental impact assessment
studies the market was worth EUR 1 billion per year in 2009, with improved atress
information saving up to EUR 200 million per year; including sub-natiass¢ssments could
increase values by a factor of 10.

33. National studies
3.3.1 Denmark

In 2009 the Danish government launched the "Open Data Innovation StraDdgig)
to provide easier access to public data as a digital "raw material" ioebsss. Denmark is
advanced in data collection and digitisation and has considerable public sector informati
resources. A study quantifying the value of open government data used interviews and
workshops to identify areas in selected industries (banking, insurance, energgm.touri
pharmaceutical and retail) where expanded access to public data could lead to quantifiable
commercial benefits and efficiency gains (Zangenberg & Company, 2011). However, it is
clearly recognised that some of this potential will only materialise whedl and innovative
firms or individuals begin to use the data in new ways.

In the banking sector, banks are working with the tax authorities (SKAT) emdscio

give banks access to clients' payroll and pension data from the state elncome register. Bank
estimate that this extra information alone is potentially worth over DKK 50i@myper year
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(EUR 67 million @ 0.1343 EUR/DKK in 20fpin efficiency gains and reduced losses. In
addition, a variety of data on customers' employment conditions, etc. is of intéresotal

potential is estimated to be billions of DKK. There are however issues witbctpe of
customer consent and customers' real capacity to refuse consent. The insurance industry
already extensively uses available analysis from Statistics Denmark, but pointed to a number
of areas where more detailed data could be used, for example for more accurate risk
assessment. The industry could use detailed data to help customers to ensure they have t
appropriate coverage, and certain personal data could be used to reduce fraud. However, there
are the same privacy concerns as for the banking industry.

The energy sector considered that it could benefit considerably from increased@ccess
data on residential occupants, their age, gender, income, etc. coupled with information on
housing age, construction, insulation, energy, etc. These data could be used to offer high
value energy-saving measures; possibly combined with funding and investmenivéscen
The energy industry estimates that in conjunction with the construction ndustpotential
annual market for energy improvements is DKK 4-20 billion (EUR 0.54-2.7 billion) for
Denmark alone. For the EU27 the market could potentially be worth EUR 29-143 billion if
the same assumptions are made for the EU27 as for Denmark.

For the pharmaceutical/healthcare sectors better patient data for example cda provi

better ways of identifying and selecting patients for the early phasesioélktimals for new

drugs, reducing the number of drugs selected for costly "Phase 3” clinical testing. However

there are privacy and ethical considerations regarding access to, and theseofjata. For

many established industries access and use of public sector information of Haetr
established strategies. For the tourist industry increased access to publimdagausad to

build the domestic market, for example by providing digitised culturatageriinformation

on the spot on any mobile device. On the other hand, the “bricks and mortar” retail industry

did not appear to be able to extract more commercial benefits from public seatoaindo

as it already uses the very detailed analysis and aggregated data sets from Statistics Denmark

In the administrative sector the municipal organisation KOMBIT has been set up to
better use public information to improve the performance of the municipal sectsr. |
suggested that the use of sophisticated "business intelligence" tools coulcoyigilderable
gains for the public sector including facilitating and streamlining municipal operations.

One of the main results of this analysis is to intensify efforts to provide atress
“unproblematic” data that has yet to be opened up for re-use.

3.3.2. France

There is relatively little data on PSI reuse in France. SerdaLAB undertakes ah annua
study of the professional digital information market: a large parh®fitfformation in this
market is supplied by the public sector (legal, environmental, economic and firdateigl
(SerdaLAB, 2009, 2010). This market was estimated at EUR 1.54 billion in 2007 and
1.57 billion in 2008, with relatively slow growth estimated for 2009 and 2010. Althoug
based on surveys it is the most complete data available. On the PSI supply side the major
government institutions providing and charging for PSI include:

¢ Institut Géographique National (IGN): estimated 2009 revenues EUR 2 million;
Cadastre (DGFiP): estimated revenues EUR 0.9 million;

¢ Institut national de la statistique et des études économiques (INSEE) only charges for
the base “SIRENE” and for services related to delivery of data;

6 Exchange rates are taken from OECDStatExtragtsancial Indicators (MEI:_Exchande

rates (USD monthly averag<1zs) accessedtqt:/stats.oecd.org/Index.aspx
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Institut national de la propriété industrielle (INPI);

Service Hydrographique et Océanographique de la Marine (SHOM);

Méteo France;

Direction de l'information légale et administrative (DILA): estimated 2@¥@nues
EUR 0.9 million.

Their total revenues are low overall, due in part to restrictive pricing iaadsing
conditions in the past. However, these have changed successively to more pro-user policies,
and a radical new policy is being put in place in 2011. This policy is designed to open up data
sources for re-use at no charge and with easy licensing mechanisms and conditions.

A new body, "Etalab”, was created by public decree in February 2011 (Etalab, 2011, and
announcement 30 June 2011). It is directly under the authority of the Prime Mamdtaas
the aim of creating a unique public information access portal (data.gouv.fr). Tharaimes
improve and simplify access to all public information to the benefit of user® artourage
re-use. With this initiative, France joins other countries with single governmetatigpand
simplified access, including the United States (data.gov, May 2009) and the Uniteldrking
[Data.gov.uk, September 2009).

3.33. Germany

In Germany a considerable amount of analysis has been undertaken exploring how PSI
markets could be reshaped to provide better services at lower costs (Fornefeld]t2609)
based on arguments that a dynamic PSI market has high availability, low pricés and
demand-oriented. Furthermore, market value increases for each application and additional
function. For complex data combinations for example of statistics and geographical data, the
value of the source data is increased by a factor of five, and with informatied-eaxwvices
like mapping, geocoding, and analyzing tools or applications, this factor may be ten.

The German market for geo-information increased rapidly from EUR 1 bihi&000
to EUR 1.7 billion in 2009, with 50% of demand driven by the navigation makeause of
early unmet demand, for example in securing public sector map data, private alternatives have
emerged, with much of the new gedermation market based on “free” private data
(Fornefeld, 2011, but note that the market size estimate is relatively low comy#redat
for the Netherlands in Castelein, et al. 2010 below).

There are extensive barriers to PSI reuse in Germany according to the analybes. On t
side of PSI holders these include insufficient market transparency, lack ofekigmadbout
how markets work, and a tendency to overestimate product prices. In the meteorological
market, for example, the government overpriced data due to initial developmenambsts
underestimated potential market growth, encouraging development of parallel private
infrastructures.

This analysis estimated German government PSI revenues to be very low, around
EUR 0.16 million in 2007 from three main areas: legal information, vehiclematoon, and
meteorological data (Fornefeld, 2009). Areas such as cartography, statistics, medical
information, geo-information, and environmental information provided little revenspitele
high potential for statistics and cartographic information. Other analysis h ifgested
that data is increasingly available from some PSI sources, and PSI revenussmeandat
higher around EUR 3.2 million from meteorological data (DWD) and geographical data
(SenStadt), with lesser amounts from statistics (Destatis) and maps (BRBH(S, 2011).
Overall, exploiting the potential PSI market in Germany was seen to requiee pricing
and less restrictive licensing agreements.
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3.3.4. Netherlands

There is a range of information on the size and structure parts of theaP&it in the
Netherlands, including a detailed study of the geospatial sector (see Casteddinbelow).
For example, the narrow meteorological re-use market (2010) was around EUR 10 million,
estimated from the turnover of around 45 re-users, 5 dedicated to pure meteorological
services, the rest using meteorological information in their produts \(ries, 2011,
POPSIS, 2011)The market is relatively stable, having grown steadily over the past 19 yea
due to the very liberal re-use policy of the Royal Netherlands Metearalofistitute
(KNMI), which charges very low re-use facilitation costs and has no licensing restrictions.

There are also considerable revenues generated from other PSI suppliers charging for
various activities (Te Velde, 2011). Revenue estimates for these bodies for 2009 include:

e  KvK (Chamber of Commerce): EUR 30 million (out of an estimated total budget of
EUR 165 million).

e Cadastre: EUR 17-22 million (out of a total budget of EUR 230 millien)he
remaining EUR 200illion is derived from ‘legal tasks’ related to its monopoly
position in cadastral information.

e CBS (Statistics Netherlands): EUR 16 million (out of a total budget of
EUR 205 million).

Thus the Netherlands’ government revenues from sales of PSI from these four bodies
were around EUR 68 million in 2009-10, in relative terms around one-third dfirifted
Kingdom’s GBP 400 million estimated for the UK Office of Fair Trading report (2006).
Nevertheless, the Netherlands has been a country that has been fairly effiegéwerating
PSI sales revenue (data from POPSIS, 2011).

If these values for the Netherlands are pro-rated to the whole EU27, thdordhié27
government revenues from direct PSI sales are of the order of EUR 1.4008 bilkie
equivalent values for the EU27 based on the UK estimate and 2009 exchange rates would be
approximately EUR 3.386 billion. Nevertheless the UK values look to be high faiB@,
as the UK has had a different system of Crown Copyright and an efficient aptk sim
licensing system (see section on the United Kingdom below), which has helped t&tegyener
government revenues that are probably considerably higher than the average for Europe.

Ongoing analysis of Public Sector Bodies that are providing PSI also suggesie that
PSI revenues across Europe are relatively low. The United Kingdom is an upper range outlier,
and the Netherlands is also on the high end of countries in terms of revenues ciotbected
the sale of PSI by public sector bodies (PSB) (POPSIS, 2011). In most cases revelesss are
than 1% of PSB expenditures and they are a maximum of one-fifth of expenditarésw
cases (the United Kingdom in general, the Netherlands agencies discussed above, the
Austrian Federal Office of Meteorology - BEV, Spanish legal da@&NDQOJ). There is also
recent evidence that increasing access and lowering prices dramaticgllyshiag impacts
on the number of users and development of new uses, and that changing access and pricing
policies provides opportunities for reviewing the role of public tasks in ¢nergtion and
distribution of PSI and implementing other changes to make PSI more accessile (s
POPSIS, 2011).

3.35. Norway
Norway has recently reviewed the market potential, benefits and costs of increased
availability of public data (Norway, 2011). It is argued that a central rieatuthe use of

digital data is that costs are largely fixed, and the greater the use, the lower the averdge cost o
production and delivery. If the marginal cost of data publication is virtzaltg, all pricing
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beyond marginal cost normally gives a welfare loss. Gains occur through increased
innovation and improved and new services based on public data. Increased economic activity
and employment in turn generate increased tax revenues. Furthermore, more efficient
production and reuse will make better use of public resources, improve interactioasrbetw
the public sector, businesses and citizens, and society generally, and support democracy.

Increased availability also involves costs. These are associated with prepafation
systems for collecting, storing, publishing and distributing data. There may alsoitienatid
costs for support services due to higher demand. On the other hand, the need fongomputi
resources in the public sector may be reduced due to activities being transfénesgrivate
sector. There may also be increased indirect costs, for example, compensating pubsc entit
by budgetary transfers to maintain necessary activities, restructure pubtigrises or there
may be costs in preventing misuse of public data.

Obstacles to increased availability of public data include:

e Technical and financial constraints: There may be new costs for individual
stakeholders or a different cost distribution that may outstrip expected benefits.

e Cultural barriers: Traditional public sector functions can be challenged.

e Legal provisions. Increased availability of public data should in principle not be in
conflict with general social considerations and the need for protection of citizens

Market potential was analysed for map, property, business and court-related data. First
market effects depend on accessibility, and access can be improved if datadiyifieed,
restrictions on use relaxed, etc. Second, if data acquisition is a large pardwftipn costs,
free data will potentially reduce the final price of products. d;haffects depend on the
competitive environment. If competition is weak, free data may mainly increase tite @fro
established data processors, but if competition is strong and there are lowaenéng, free
data will encourage new entries and end users will also benefit. Fourth, the ddfemtsl on
price-sensitivity of demand. If price sensitivity is high, a small priceedse may generate
higher demand, if it is low, even large price reductions will have little effect.

Data are already largely available either free or at reasonable price intelfotit data
areas examined. Direct market effects of making data free will usually be via lower prices and
higher demand. Furthermore, it will also increase the likelihood of innovations and new long
term market development. The Norwegian study makes two quantitative estirhdtes o
impact of better access to public sector information.

3.3.5.1. Valuing time saved

The first estimates the value of simpler and more efficient informdtiars fin terms of
time saved for individual work and leisure activities. It is assumed tlcat iedividual on
average saves 2 hours per year through better access to public informatigeri€toto the
adult population over 20 years of age, time-savings are some 7.2 million hours per year.
Assuming that half of the savings are work-related and half for privatatiasii and that
work-related time savings are valued at wages and salaries before tax andtileisuse
valued at earnings minus taxes, the annual surplus is NOK 260 million (EUR 3205 r@lli
0.1249 EUR/NOK) in 2010.

3.3.5.2. Effects of free data on processors, distributors and end-users
If public data is provided free, organisations that process, distribute and didsetaiiza
will have reduced costs, which normally benefit customers and users. On the sdpply si

revenue streams to established distributors will be reduced. For examportihegian
Mapping Authority had revenues from the distribution of maps, geographical data and
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property information of NOK 72 million in 2009. If map data is freely availableestpuare”
distributors may also have reduced revenues, and will have to change their business models.
On the demand side, direct effects on end users are likely to be greater than the simpl
reduction of input costs. For example, assuming linear demand with a demandelafsticit

a price reduction of 10% increases demand by 10%. Consumer surplus will increase by
NOK 73.5 million, i.e. NOK 3.5 million more than the reduction in government map data
revenues. In addition, free map data may lead to considerable gains from new market
entrants, new operators, and new technology based.

3.36. Spain

The Spanish Government launched the Aporta prgject (www.apdrta.es) in 2009 with the
aim of encouraging PSI re-use in Spain. This sector was seen to have consjueattial
for growth, employment and development of new services and products with high added
value. As part of this workht “infomediary” business sector was analysed in 2011 for the
year 2010 (se@royecto Aporta, 2011). For the purposes of the study the sector was defined
as “the set of companies that create applications, products and/or added-value services for
third parties, using public sector information”, including business/economic, legal,
geographic /cartographic, meteorological, social data/statistics and transpaoff rdgtcto
Aporta, 2011). Some 230 infomediary companies were identified from various sources
(databases from awareness campaigns, industry and civil society associations, and public
administration agencies) to provide what was considered to be a compreheesiwenwoof
Spanish PSI activities. Quantitative surveys and qualitative interviews and focus group
methods were used to measure their economic activity:

e Business turnover directly associated with infomediary activities is EURSSG@rillion,
35-40% of the total company activity of EUR 1.6 billion. Infomediary turnover is
equivalent to the video game software development segment and the online advertising
segment. Some 5,000-5,500 employees are involved in PSI re-use activities in the
companies analysed.

¢ In the most recent year the number of clients increased, especially for compitimies
foreign customers; over 45% have EU customers and 20% have clients outside of the EU.

e Activity by re-use field: business/financial 37.6%, geographic/cartographié&c3(egal
17.0%, transport 5.2%, social data/statistics 1.9%, meteorological 1.1%, others 6.7%.

e The re-used information comes mostly from national agencies, but half of the cesnpani
also reuse international information.

¢ The main clients are companies, self-employed and some public administration activities.

o Companies use electronic means as major distribution channels for products ared.servi
Free-access and password-access models coexist with other business models, such as
revenues from advertising incorporated in their product portals/websites, and payment
models. Companies generally have a high technological level and innovation is in
processing and analysis applications.

e Reuse policies are valued, particularly to improve the quality and agcuphc
information, improve understanding of the legal framework, and expand the amount and
scope of information generated.

Source: "Annual Report on Digital Contents in Spain 200ONTSI. Data for 2009:total video
content industries EUR 8.0 billion, video games (software) 8% (B4MRmillion), online
advertising 8.2% (EUR56 million), seTwww.ontsi.red.es
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e Areas identified for improvement include standardization of formats, standasdizauti
improvement in the regulation of licenses for re-use, and pricing of information.

3.3.7.  United Kingdom

The United Kingdom has undertaken extensive review and reorganisation of its public
sector information resources. The National Archives produces an annual eapiming
developments and the future agenda (The National Archives, 2011). In addition there is a
growing body of independent economic analysis (see Pollock et al. 2008, Pollock, 2009,
2011a, 2011b)Recent developments in the United Kingdom followed earlier work including
that of the Power of Information Taskfor¢Bower of Information Taskforce, 2009). This
called for action in six areas where it believed that significant improvements could be made to
government use of digital technologies includifigeing up the UK’s mapping and address
data for use in new services; and ensuring that public sector informat@uésas simple as
possible for people to find and use.

Transformation of the UK PSI set-up has been based on increasing recogniti®8lthat
delivers benefits for the knowledge economy and reinforces the relationship between the
public sector and citizens (The National Archives, 2011). There is also ingreasagnition
of the international dimension of PSI. Included among objectives of national poécio
promote awareness that the value of PSI is not defined by national boundaries, and to operate
internationally, sharing best practice developed in other jurisdictions.

Information and data produced by the government and the public sector represents the
single largest and most diverse source of information in the UK. PSI encompassis a
range of information, including national and local legislation, statistaxsal planning,
transport, education, local services and tourist information. It has beeatestitnat 15-25%
of information products and services are based on information produced or held by the publi
sector (The National Archives, 2011, estimated from PIRA, 2000).

As part of the drive to expand the use of PSI, the transparency agenda (Mayn2010)
part aims to realise significant economic benefits by enabling businesses aptbfiton-
organisations to build innovative applications and websites using public data. In developing
its new strategy, the UK drew on the work on public sector information inmaliasand New
Zealand, both of which have launched policies designed to open up government and make
PSI more readily available for re-use. The UK developed the Open Government Laence f
PSI whereas Australia and New Zealand have adopted Creative Commons model licences.
The main reason for this difference was that existing Creative Comnuameds did not
extend to the licensing of works protected by the databasé right.

3.3.7.1. Estimating welfare gains

Pollock has estimated the welfare gains to UK society (overall economic gains acros
the whole economy) from opening up access to digital, non-personal PSI for use and reuse
(Pollock, 2011a). These estimates build on previous analysis to provide a simpkesfi
gains (Pollock, 2009, Pollock et al., 2008)e estimate for the gains from ‘opening up’, that
is moving to marginal-cost pricing (effectively zero pricing), for @igipublic sector
information is calculated using the formula Gains = 2/5FAe (where F is revenues under
average cost pricing, A the multiplier and ¢ the elasticity of demand). Using total income data
from sales of PSI of GBP 400 million in 2006 (Office of Fair Trading, 208&)mates were:
upper end estimates of gains from opening up access of approximately GBP 4.5-6 billion per
year (EUR 5.05-6.73 billion per year @ 1.1232 EUR/GBP), and middle range estimates of

&  ThdOpen Government Licenfand a more liberal approach to PSI access and pricing replaced the

previous Click-Use Licence operated by the National Archives.
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approximately GBP 1.6-2 billion per year (EUR 1.80-2.25 billion per year).

Pollock (2011a) points out that there is a wide range of benefits to bedgmom
opening up access to PSI. These include development of new products built directly on PS
development of complementary products such as new software and services; reduction of
transaction costs in accessing and using such information; gains in the public sdttetdts
(see also Koski, 2011 for benefits to using firms). He also points out tisaéebnomically
attractive in the UK to shift from largely unsuccessfatrufunding models to “updater”
funding (Pollock, 2011b). For example, companies updating their company data pay higher
levies, or increased fees are paid by construction activities that changrutaags. These
updater funding mechanisms would need to be supplemented with some extra government or
external funding where updater funding is not feasible, but the extra fundiotydd is
estimated to be relatively small, and very small compared with the additiorefitbdrom
greater economic activity overall (see also section 3.3.4 above).

Although the UK PSI access and licensing system remains somewhat differettidtom
in other EU27 countries, estimates of the positive impacts of removing bdariaccess are
likely to be realistic proxies for removing barriers across the EU27 even mbtance of
similar revenue streams in other countries to make comparable estimates. In theari¢is
have been due to price and licensing conditions, as well as poor interoperability, different data
formats, lack of knowledge of what is available etc., partly compensated by an efficient
licensing system and centralisation of access procedures. In other countries, iingapd
easier access may be negatively offset by different licensing systems aeatassal
institutions, lack of information, poor interoperability etc. Thus the results thenPollock
studies may be reasonable proxies for welfare benefits from free access across the EU27.

3.3.8. United States

In the United States, the White House issued the Open Government Directive in
December 2009 (Office of Management and Budget, 2009). @hected executive
departments and agencies to take specific actions to implement the principles ofdranyspa
participation, and collaboration and established deadlines for attiendirective made it a
requirement that each department or agency make its information available ontipeni
format, which could be retrieved, downloaded, indexed and searched by commonly used web
search applications. Agencies were encouraged proactively to use modern technology to
disseminate useful information, rather than to wait for specific requeststhedereedom of
Information Act (USA) 1966. In April 2010, every Federal department published an Open
Government Plan to make operations and data more transparent, and expand oppdotunitie
citizen participation, collaboration and oversight.

3.39. Summary

A range of detailed national studies shows growing markets and new applications. For
example in Denmark the banking, insurance and energy sectors indicated that bettéo access

The definition of PSin Pollock’s study is fairly wide. It comprisegligital information (data that
was not necessarily originally collected in digital form, but can be made avaiiadhiigital form)
whose marginal cost of production/dissemination may be taken to heltzeowers non-personal
information, which either contains no personal information or is at a tdvabgregation and
anonymisation so that personal (private) information cannot be identifigatlides but is not
restricted to: company information, vehicle registration, physical property, intellegtoperty,
meteorological data, geospatial information, hydrographic information, socioetc statistics,
environmental data, official gazettes, transport statistics and the like. Public sectoratidn
includesany piece of ‘information” produced or held within the public sector, but the focus is on
relatively large and coherent information sets, and does not include scientifiultural
information in general.
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PSI could be of significant value, with the energy industry estimating that innmbign with

the construction industry the potential national market for energy improvenramgg on
various government data sources is EUR 0.54-2.7 billion. The German market for geo-
information increased rapidly from EUR 1 billion in 2000 to EUR 1.7 billion in 2009, mnd i
Spain the PSI reuse sector was shown to be equivalent to the online advertisingvitactor
two thirds of reuse revenues derived from business and geographic data.

For the United Kingdom welfare gains to the whole economy of moving to mahrgi
cost pricing and easier access were estimated to be worth at the upper end EUR 5.1-6.7 billion
per year, with middle range estimates of EUR 1.8-2.25 billion. Although the UK PSisacce
and licensing system remains somewhat different from other EU27 countries, UK estimat
of the positive impacts of removing barriers to access are likely to listiceproxies for
values across the EU27, due to the general nature of disincentives to usejrifmknattion,
poor interoperability etc. that have stifled easy use of PSI in EU27 countriediff¢rant
level there are quantifiable benefits in time saved in work and leisure astivitia making
information flows simpler and more efficient. In Norway for example, timérgs of as
little as 2 hours per person per year was conservatively estimated to be worth around
EUR 32.5 million in 2010.

In contrast, government revenues from sales of PSI are in general low, with the
Netherlands and the United Kingdom being generally more effective in generalisgl®S
revenue. If values for the Netherlands are pro-rated to the whole EU27, theoraltld2f7
government revenues from direct PSI sales are of the order of EUR lighd. bilhe
equivalent values for the EU27 based on UK data would be approximately EUR 3.39 billion.
However, the UK copyright system and an efficient and simple licensing system have
generated government revenues that are probably considerably higher than the EU27 average.

In most cases sales revenues are relatively low, usually less than 1% of their
expenditures and a maximum of one-fifth of expenditures in a few cases. Takse riscent
evidence that increasing access and lowering prices dramatically has pogiagtsi on the
number of users and development of new uses, and that changing access and pricing policies
provides opportunities for reviewing the role of public tasks in the generation énlouditsn
of PSI, and implementing other changes to make PSI more accessible.

Overall, exploiting the potential in the PSI market is seen to reguirerlpricing and
less restrictive licensing agreements. Countries including France and the Umitgtbrii
have radically overhauled their PSI access systems, and other countries includingkDenmar
Norway and Spain have made access easier and less costly. There are gradatmns in th
approaches used to improving access and facilitating reuse depending on where @rantries
positioned in their PSI re-use policies. Policy strategies include: openin§iupat has been
difficult to access and reuse, for example because it is not available in indtepdigital
form, information lists are not available, etc.; reviewing restrictimmsaccess and use and
amending unnecessary restrictions; reviewing the public task, for example in the area of
selling value-added services, and redefining this as appropriate; facilitatiegsao third
party rights holders' material where rights holders are in agreememt l{graries,
broadcasting archives).

A number of countries have also stressed the international dimensions axddess,
both in accessing international data, and developing international markets for national data.
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34. Geospatial information
34.1. Audtralia

An Australian study of the aggregate economic impacts of spatial data oatibeal
economy suggested that spatial data and high precision positioning systems can increase
productivity by billions of Australian dollars across a range of industryosedACIL
Tasman, 2008, see also Australian Government, 2009). The study was carried out to: quantify
the economic impact of spatial information in the 2006-07 year; estimate theofcost
inefficient access to data and identify the factors operating to createitledfdgencies;
consider the future prospects for spatial data to contribute to economic, social and
environmental development goals. The report was based on detailed case studies in 22 sectors
(including agriculture, forestry, fisheries, property and business servioesiruction,
transport, electricity, gas and water, mining and resources, resource exploration
communications, government). For each sector, two conservative scenarios of the direct
impact of spatial information were estimated. These direct impacts weredagplia
computable general equilibrium model to calculate the aggregate impact of spatial
information on the economy.

It is conservatively estimated that spatial information industry reven2@d6-07 could
have been of the order of AUD 1.37 billion annually and industry gross value added around
AUD 682 million. The economic footprint of spatial information is considerablyetasg
spatial information activities are found in other parts of the economy (inglggtivernment,
non-profit research, other industries) outside of the narrow spatial informatiomstry.
Furthermore, spatial information is increasingly being used in most sectdrs e€Ednomy
where it is having a direct impact on productivity. Using computable generdibaqui
modelling the study found that in 2006-07 the accumulated impact of thest idipacts
contributed to a cumulative gain of AUD 6.43-12.57 billion in Gross Domestic Product
(GDP), equivalent to 0.6-1.2% of GDP (including the spatial information inditstdlf),
increased household consumption by between AUD 3.57-6.87 billion on a cumulative basis,
increased investment by between AUD 1.73-3.69 billion on a cumulative basis, and had
positive impacts on trade and real wages.

Other benefits were expected to increase significantly as spatial infomnsgstems are
further integrated into the operation of water markets, carbon markets, naswalces
management and environmental management and monitoring programmes. High using
industries included property and services, construction, mining, transport and taggicul
These areas were seen to be major sources of the national economic benefit fimm spat
information. Further gains might be expected as spatial information penettaedange
sectors including retail and trade, recreation and other services, ance famahénsurance
(see also Koski, 2011).

The costs of inefficient access to data were estimated to have reduceddettie
productivity impacts in certain sectors by 5-15%. It is estimatedhisgatould have resulted
in GDP and consumption being around 7% lower in 2006-07 than they might othleawese
been. Increased adoption and new applications in existing sectors could increase the direct
impacts in some sectors by up to 50% over the medium term. However a larger isnpact
likely to be in new applications in a wider range of industriel®e scale of the future
contribution will be driven by the policy environment in respect of datess and skills
development, further innovation in existing and new applications, increased awareness in
government and industry and, most importantly, new innovations.
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34.2. Netherlands

Analysis in the Netherlands (Castelein, et al., 2010) aimed at definingeilte g
information sector and measuring its economic value in terms of turnover, emplpyment
activities and market size. The economic value of the Dugckirformation sector in 2008
was estimated at EUR 1.4 billion, or 0.23% of national GDP, and the Dutch gematifor
sector is a fast developing sector with high potential. The work was inspiredrieer US
research suggesting that the geo-technology sector is likely to be one thirdbemost
important employment growth sectors in the 21st century (Gewin, 2004). The study also
draws on other recent studies including the Australian (ACIL Tasman, 2008) and New
Zealand (ACIL Tasman, 2009) studies.

The analysis is based on a detailed survey of the Dutch geo-information sectaretbmbi
with data from two complementary research projects on government and research geo-
information activities. This provided a picture covering the private, governmenesaarch
sectors working on primary geo-information products and services. The econalwic v
would be greater if a broader definition of the geo-information sector wsexd particularly
if primary geo-information activities carried out in other sectors ssaeal estate, transport
and logistics, banking and the ICT sector were includEde low share of consumer market
activities in the survey data also suggests that the estimated sector size is coaservativ

The most common private sector geo-information products and services in 2008 were
more ‘traditional’ geo-activities such as cartography, geodata management and GIS analysis.
The main activities of government employees were data collection, management and
distribution, followed by systems design, field collection and managemenitiastiln the
government sector there is still a strong focus on the data itself. In 2008, around
EUR 100 million was spent on R&D on geo-information products and services with around
45% in the public sector and 55% in the private sector.

The authors conclude that their definition and survey methodology provide a good basis
for measuring the value of the national geo-information sector. They $umagegng out
comparable studies in other countries to increase awareness of the geo-informaticassect
sector of economic importance and to stimulate further development and innovation.

34.3. New Zealand

Land Information New Zealand and others commissioned a report on spatial information
in the NZ economy in 2009 (see ACIL Tasman, 2009). The study was based on detailed
sector analysis, and wider productivity benefits were estimated using a lamge-scal
computable general equilibrium model. The report estimated that as a directofethat
uptake of spatial technologies New Zealand’s real GDP increased by NZD 1.2 billion in 2008
through productivity-related gains as a result of the increasing adoption of modgéah spa
information technologies since 1995. Thisegivalent to slightly more than 0.6% of GDP
or GNP.GDP impacts would have been higher if resource availability had been estimat
The report points out thapatial information has innumerable applications, and that impacts
from applications and use could increase as it spreads to other sectors of the ¢ébahanmsy
not yet major users such as mining, manufacturing, business and other services.

One of the main challenges was seen to be freeing up access to data, seatkat gr
productivity gains are realized by encouraging innovation, as users find new ways of
translating spatial information to solve problems and develop new proditist (non-
productivity) benefits linked to the increasing use of spatial informatemprbably worth a
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multiple of this!® A range of barriers to the adoption of spatial information have constrained
uptake and limited the ability to reap extra benefits. Past and current barradty matlude
problems in accessing data, inconsistency in data standards, and a generashétsasfd
knowledge relating to modern spatial information technology. Had these keyrddein
removed it is estimated that New Zealand could have benefited from nearly NZOIE@0 m

in extra productivity-related benefidue to wider and better use of spatial information
generating at least NZD 100 million in government revenue.

A government intervention representing the best ‘value-for-money’ is the release of
basic government spatial data (i.e., enabling access at marginal cost, whichbevadb
where it is made available over the Internet). A broader interventiddiriguian effective
Spatial Data Infrastructure would lead to the highest benefits overall. Thé espiorates the
benefitio-cost ratio of such an intervention to be at least 5:1 where extra costs are
NZD 100million with only one years’ benefits counted.

3.4.4. United Kingdom

In the United Kingdom, a “supply-side” assessment estimated the market size and
growth potential for geographic information (GI) products and services (@odt®ackham,
2008). The market size in calendar year 2007 was estimated to be GBP 657 millio6%or 0.0
of GDP, not taking into account human resource capital in customer organisakisnaas
broken down between: software GBP 152 million, services GBP 223 million, data
GBP 254 million, hardware GBP 28 million. The figures were believed to be accorate t
10%. The report was prepared by compiling detailed desk research, particularly company
reports, supplemented by industry interviews and other sources. It did not attempt thevalue t
contribution of the industry to the UK economy.

In terms of future growth prospects, the major market drivers include tgratibn of
Gl into mainstream ICT applications, public sector initiatives such as INSRHWRI the
Location Strategy, and emergence of consumer market geospatial tools, such as Google Earth.
They suggest that future prospects are very much dependent on the path of conamgrcial
consumer market development.

A more recent study for England and Wales by the same group focused on local
government applications (Coote and Smart, 2010, Schmid, 2010). It is consideradlyenarr
in terms of geographical coverage but it gives additional results foritle® imnpacts based
on using economic modelling to assess the overall economic benefits from using geospatial
applications in local government and local public service delivery. The appm@eckimilar
to that used in the Australian and New Zealand studies, with case studiesoanchiec
impacts of geospatial information used to estimate benefits in a computablel genera
equilibrium model at regional and national levels. Real output of local government was
estimated to have increased by GBP 232 million as a result of productivity bessficiated
with the adoption of geospatial applications in local government and public seeliicery.
GDP was estimated to be GBP 323 million higher in 2009, equivalent to around 6£02%
GDP. This was projected to grow rapidly to 2015 and with better policies thebcuioini
would almost double to around 0.04% of GDP.

19 New research also shows clear firm-level benefits from free or rahrgost pricing across
countries (Koski, 2011). Analysis ak-users of geographical information in architectural and
engineering activities and related technical consultancy in 15 countries #0®32007 period
shows that firms grew about 15% more per annum in countriesewhaslic sector agencies
provide fundamental geographical information for free or at margo®, compared with countries
with cost-recovery pricingPositive growth comes one year after switching to marginal cizsgr
but growth is higher with a two-year lag; and SMEs benefit most fraapgr information.
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345  Summary

The geospatial industry and the impacts of use of geospatial information a@oss th
whole economy have received considerable attention, due to the importance of geospatial
applications in a myriad of different applications, and its major share in tdtae&s®. The
most comprehensive estimates of the impacts of geospatial information hawsbtegaken
in Australia and New Zealand, where general equilibrium models based on detailed sector
case studies were used to calculate aggregate economic imfaetstructural features of
these two economies are somewhat different from those of the EU27 countries butdhe over
impacts analysis provides a comprehensive basis to provide estimates fro the EU27.

In Australia it was conservatively estimated that spatial information irydeestenue in
2006-07 could have been of the order of AUD 1.37 billion annually, and the economic
footprint of the spatial information industry is larger, as spatial in&bion activities are
undertaken in other parts of the economy. Based on general equilibrium modelling the
economic impacts (aggregate impacts across the whole economy of the application and use of
spatial information, including the sector itself) is considerably laggat contributed a
cumulative gain of AUD 6.43-12.57 billion to GDP, equivalent to 0.6-1.2% of GDP, with
concomitant cumulative gains in other economic variables. Other benefits were expected
increase significantly as spatial information systems are further itgdgiato market
operations. The costs of inefficient access to data were estimated to have rbdudiegict
productivity impacts. Similar results were obtained for New Zealand whexed@sct result
of the uptake of spatial technologigcross the whole economy, New Zealand’s real GDP
increased by NzZD 1.2 billion in 2008 through productivity-related gaatgjivalent to
slightly more than 0.6% of GDP.

Using a different approach, the economic value of the Dutch geo-information isecto
2008 was estimated at EUR 1.4 billion, or 0.23% of national GDP based on detailed surveys
covering private, governmental and research sectors, but not including geo-informatio
activities outside of the core primary geo-information products and serlvicasmparison, a
more restricted United Kingdom “supply-side” assessment estimated the market size for
narrowly defined geographic information products and services in calendar year 2007 to be
GBP 657 million.

34



4, ESTIMATING EU27 MARKET SIZE AND OTHER ECONOMIC
VARIABLES

41. Market size and aggregate economic impacts

4.1.1. Estimating market size and aggregate economic impacts from Australian
spatial data

Based on Australian estimates of spatial information industry revenues of 0. 15B§of
in 2006-07 and broader accumulated impacts of spatial information applications equovalent
0.6-1.2% of GDP (ACIL Tasman, 2008), the estimating approach was simply to pro-rate
these GDP-based estimates to give estimates of spatial information for thenE20PB. For
the simple estimating method see Vickery, 2011, using data from EUROSTAT'2T14..
EU27 spatial information industry size is EUR 17.7 billion, and the expandedfsibe
economic impacts of the spatial information industry is in the range of EUR 70.85-
141.7 billion. It is assumed that the geospatial market is about one half ofailfeSbtrelated
market, and that one-half of the PSI-related market comes from PSIt$&k. total value of
the narrow EU27 PSI industry is thus of the order of EUR 18 billion, and the expanded
economic impacts from the use of PSI are of the order of EUR 70-140 billion.

The same pro-rating procedure was repeated using national and EU27 data for (a)
computer services spending, and (b) ICT spending by government from WITSASAVIT
2009). This gives the following estimates for the EU27 in 2006-07: (a) PSlemark
EUR 27.0 billion (computer services spending, WITSA, 2009), (b) EUR 25.8 billion (ICT
spending by government, WITSA, 2009). Averaging these data with the GDP-based estimates
above gives an EU27 PSI market of EUR 23.25 billion. The expanded economic impacts
from the use of PSI for the EU27 are: (a) EUR 12B48.1 billion, (b) EUR 120:9
236.4 billion. Averaging these results with the GDP-based estimates above givean EU
expanded economic impacts estimate of EUR 1@®&.7 billion, with a mid-point of
EUR 157.5 billion.

4.1.2. Estimating market size from the Netherlands geo-infor mation sector

The core geo-information sector in the Netherlands was estimated to be 0.23k of G
in 2008 (Castelein, et al., 2010), and these estimates were used to c&tiddteralues.

' The same pro-rata estimation technique was used in the MEPSIR study (MEG®R but in the
opposite direction. In MEPSIR, the size of the total EU25 plus Norwayahaks estimated from
detailed survey data, and the ratio of the PSI market to GDP was then wesdiintate national
markets as the survey-based data for individual countries, particularlyotleesabjective estimates
of market size, showed very wide ranges of values.

12 Spatial information makes up about one half of all PSI according to vaggiiusates (see e.g.

PIRA, 2000, MEPSIR, 2006), and it is assumed that around on@sffatial information and
related commercialised information is derived from government sourcgéghanthe same ratio
applies to other areas of PSI. These estimates assume that there are simitaic,syste
interoperability and accessibility barriers for all to access all kihdkSg and that PSI markets are
broadly similar in terms of thieincentives and barriers to exploitation.

Note that recent analysis in Spain provides somewhat different estimategpoftions, but gives

very similar results in terms of the ratio of spatial information tovthele PSl-based market
Geographical/cartographic re-use made up 30.5% of‘itifemediary’ market (the PSI re-use
market) and estimated activity associated with PSI reuse was around 3&-#@8dotal turnover

of infomediary companies, giving approximately the same ratio wisémating market size and
other variables based on geospatial information (see Proyecto Aportg, 2011
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Applying the same assumptions as for Australia (above), GDP-based estimaiionthé
Netherlands data give an EU27 geo-information sector of EUR 27 billion and a PSl-based
market of EUR 27 billion. The wider economic impacts were not estimated in this study.

The same pro-rating procedure was repeated using national and EU27 data for (a)
computer services spending, and (b) ICT spending by government from WITS/ASAVIT
2009). This gives the following estimates for the EU27 in 2008: (a) PSI emark
EUR 42.1 billion (computer services spending, WITSA, 2009), and (b) EUR 28.7 billion (ICT
spending by government, WITSA, 2009). Averaging these estimates with the GDP-based
estimate above gives an EU27 PSI market of EUR 32.6 billion in 2008.

Averaging the Netherlands value (EUR 32.6 billion) with the Australian value
(EUR 23.25 billion) gives an estimated EU27 PSI market size around EUR 27.9 billion in
2008. Various studies have reported growth rates for PSI markets in the range o0ip&r18%
year (Castelein, et al., 2010, Coote and Smart, 2010, Fornefeld, 2011, MICUS, 2009). Taking
7% per year as a lower estimate, the EU27 PSI market would have grown ta aroun
EUR 32 billion by 2010 provided that PSI markets continued growing at earlier rates and
were not dramatically affected by the recession.

4.1.3. Estimating aggregate economic impacts from NZ spatial information

Productivity-related benefits from the use and re-use of spatial information in New
Zealand were approximately 0.6% of GDP (NZD 1.2 billion) in 2008. Removing baaridrs
improving the infrastructure could have added another NZD 500 million (A@Hman,
2009). Applying these data to EU27 2009 GDP (EUROSTAT, 2011), gives approximately
EUR 71 billion in productivity-related gains in 2009 based on improvements insthef
spatial information, plus a potential addition of a further EUR 28 billiobaifriers were
removed and the spatial information infrastructure improved. This makes about
EUR 99 billion in total. This assumes that the size of the spatial informatiostry remains
relatively stable. This is probably an underestimate given the rapid growthiaptesed for
this industry*?

As above, spatial information makes up about one half of all PSI accordiagidos
estimates (see e.g. PIRA, 2000, MEPSIR, 2006), and it is assumed that around one-half of
spatial information and related commercialised information is derived from rgoeet
sources. Using GDP-based estimates the size of EU27 benefits from PSI are around
EUR 70 billion, with an extra EUR 25-30 billion if barriers are removed and the data
infrastructure is improved. These estimates assume that there are similar csystemi
interoperability and accessibility barriers for all kinds of PSI, and BH&it markets are
broadly similar across countries in terms of the incentives and barriers to exploitation.

The same pro-rating procedure was repeated as for Australia using natiorfal daa
computer services spending, and (b) ICT spending by government from WITS/ASANIT
2009). This gives the following estimates for the EU27 in 2008 of the expanded @&conom
impacts (productivity gains) from the use of PSI for the EU27: (a) EUR 154dhbil
(computer services spending, WITSA, 2009), and (b) EUR 159.7 billion (ICT spending by
government, WITSA, 2009). Averaging these data with the GDP-based estimates above gives
an estimate of the expanded economic impacts (productivity gains) for the EU27 of
EUR 128.5 billion.

13 Castelein et al. (2010) estimate a growth rate of 17% in 2008 in the Netiser@ther estimates
have also shown high growth of geospatial information markets. See ForrgeRi ¢011) for
estimates of market size and growth for Germany, and MICUS (2009) fethgagross Europe.
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Averaging the New Zealand value (EUR 128.5 billion) with the Australian \a&loge
(EUR 157.5 billion) gives an aggregate economic impact of PSl-related applications and use
for the EU27 of EUR 143 billion for 2008. There could be approximately EUR 56rbafi
additional gains if barriers were removed and the data infrastructure was im@asved
described in the New Zealand study. That is, if PSI was opened up, the infrastruckee wor
better and barriers were removed (including difficult access and accdsstioes,
inappropriate data standards, lack of skills and knowledge in key applications), aggregat
direct and indirect economic benefits for the whole EU27 economy could have been of the
order of EUR 200 billion (1.7% of GDP) in 2008.

4.1.4. Estimating total welfare gainsfrom open accessto PSl in the UK

Estimates of gains from opening up access to digital, non-personal, public sector
information are based on estimates for the UK (Pollock, 2011a). The estiraatgs were
pro-rated to the EU27 economy to give an approximation of the size of the annual gains from
moving from an average cost / cost recovery pricing model to marginal aisgddr digital
public sector information (for the simple estimating method see Vickery, 2R, data
from EUROSTAT, 2011). The values for the EU27 for 2009 can be estimated to be
EUR 38.150.8 billion for the upper range of estimates, or alternatively EUR-13.5
16.9 billion for middle range estimates. These ranges assume that the pricing roamsls a
Europe are similar to the United Kingdom (average cost / cost recovery pricmgny
cases) and the average structure of public sector information and relatetsnaaeksimilar
to those in the United Kingdom.

The same preoating procedure was repeated as for Australia using national data for (a)
computer services spending, and (b) ICT spending by government from WITS/ASANIT
2009). This gives the following estimates of total welfare gains of mgoié open access
models across the EU27 in 2009: (a) EUR 28819 billion for the upper range of estimates
and EUR 10.412.9 billion for the middle range estimates (computer services spending,
WITSA, 2009), (b) EUR 38.8-51.7 billion for the upper range estimates and EUR 13.8-
17.2 billion for the middle range estimates (ICT spending by government, WITSA, 2009).

Averaging these data with the GDP-based estimates above gives an upper range of
welfare gains for the EU27 of EUR 35.3-47.1 billion, and an upper range value of
EUR 40 billion is adopted in this survey.

415  Summary

The results presented in this part of the survey are based on the moshg@ielgate
studies available estimate plausible values for the PSI market, the potensdirgai freeing
up access, and estimating the wider economic impacts that could accrue fronP8king
across the economy. National estimates were pro-rated to give EU27 totalsphasdional
: EU27 ratios for GDP, computer services spending, or ICT spending by government.

In the case of estimates based on geospatial data, it is assumed that theabeospa
market/impact is about one half of the total PSl-related market/impact, @nohtaalf of
the PSl-related market/impact comes from government PSI itself. Both assurngotons
conservative. Geospatial information may be considerably less than one half of, @hSlI
governments are the basic source for probably more than one-half of all PSI-Nkigeacti
Furthermore, estimated values within and across different sources were reasonably
comparable, suggesting that the averages presented in this part of the peovide
reasonable estimates of the economic features of PSI markets and the impacts of PSI use.

For PSI market size, the values for the Netherlands and Australia geospatiats
were used to give an estimated EU27 PSI market size around EUR 27.9 billion in 2008.
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Studies that report growth rates for various PSI markets have estimated Ghl8%t per

year. Taking 7% per year as a lower estimate, the EU27 PSI market couldrizavetg

EUR 32 billion by 2010 provided that PSI markets continued growing at earlier rates and
were not dramatically affected by the recession.

For the aggregate economic impacts, the values for Australia and New Zealand were
used to give an aggregate economic impact of PSl-related applications and use for the EU27
of EUR 143 billion for 2008. There could have been approximately EUR 56 billion of
additional gains if barriers were removed and the data infrastructure improvatiaad in
the New Zealand study.

The values for individual calculations are comparable for the two couynaies
averages are intuitively reasonable. It is however to be urged that simitiessusing
general equilibrium modelling or similar techniques be undertaken in European esuoitri
confirm these results. It is further suggested that estimates based on stuchesurher
surplus be undertaken to provide a more comprehensive picture of the benefits from bette
access to and use of public sector information.

For welfare gaia from moving from an average cost / cost recovery pricing model to
marginal cost pricing for digital public sector information gives an EUZ¥eupange of
EUR 35.3-47.1 billion, and the value of EUR 40 billion is adopted in this survey. Although
the UK PSI access and licensing system remains somewhat different from other EU27
countries, UK estimates of the positive impacts of removing barriers to acedisly to be
a realistic proxy across the EU27, due to widespread disincentives to use, lack of infgrmat
poor interoperability etc. that have stifled easy use of PSI in other EU countries.

4.2, Other estimates

42.1. Estimating market size and productivity gains from UK geographic
information markets

Estimates based on a UK supply-side assessment of the geographic information market
(Coote and Rackham, 2008) are considerably smaller, with a GDP-based EU27 madfet size
EUR 7.2 billion. This would give a very narrow version of the PSI market of rither @f
EUR 7 billion (cf. estimates based on the Netherlands and Australia above). The more recent
study for England and Wales of local government geospatial applications (Codenarig
2010) would give overall productivity benefits equivalent at EU27 level turar
EUR 2.7 billion, rising to the equivalent of around EUR 5.3 billion in 2009 values in 2015.

4.2.2. Estimating market sizefrom German geo-information data

Estimates based on the size of the German geo-information market are also cogsiderabl
smaller (Fornefeld, 2009, 2011). Based on the estimated size of the German market of
EUR 1.7 billion in 2009, this would give a narrow GDP-based version of the EU27 PSI-based
market of around EUR 8.3 billion. However the German geo-information market is
adknowledged as being relatively small due to difficulties in obtaining public sector map data,
and this biases downwards estimates of the total PSI market.

4.2.3. Estimating market sizefrom Spain PSI sector data

Estimates based on the economic activity of the Spé&higbmediary’ sector
(Proyecto Aporta, 2011) are also considerably smaller. Based on the surveyed value of
turnover generated from PSl-based sales of Spanish firms selling direct PS¢ibadsdnd
services of EUR 550-650 million, this would give a narrow GDP-based version of the EU2
PSI reuse market of around EUR 6.7 billion. This value is based on a survey and secondary
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market data of all companies identified as being engaged in direct re-use i) &mi
provides a core estimate of the narrow re-use matkédwever, the indirect effects and the
footprint of PSI products and services may well be larger both in Spain and at EU27 level.

4.2.4. Estimatesof aggregatetime savingsin Norway

Comparing time savings in Norway with the EU27 by a simple GDP-based pro-rata
calculation gives an estimate of the effects of savings from improvedatiocation due to
the ability of individuals to have better access public information. The annpélswof time
saved in Norway through better access to public information is estimated assZplkour
citizen per year (Norway, 2011). This gives a surplus estimated at EUR 32.5 million =
0.01181% of Norwegian GDP. Converted to the EU27 using the ratio between Norwegian
and European GDP, this makes EUR 1.395 billion across the EU27 in terms of the total
annual value of individual time saved in simply performing very few aiesvih a way that
uses time more effectively.

4.25. TheEuropean environmental impact assessment mar ket

Environmental Impact Assessments and Strategic Environmental Assessments are required by
European Law to assess the potential impacts of projects and plans at national level.
Assessments are largely based on publicly held geo-spatial data or on informgjiiadlpri
derived from public sources. This market has been estimated to be worth EUBN1sH

year across Europe at national level (Craglia, et al., 2010). It is estithatdchproving the
visibility and accessibility of the information required to undertalesehstudies could save

up to EUR 200 million per year on assessments at national level. Including sub-national
assessments the numbers could be 10 times higher, i.e. a European market of EUR 10 billion,
and potential savings from better information of EUR 2 billion.

4.2.6. Improved accessto research results acrossthe EU27

A body of analytical work is developing aimed at estimating the economicitsenef
derived from open access to research results (see Houghton 2009, Houghton and Sheehan,
2009, OECD, 2005). Thpotential impacts have been estimated in detail using a modified
Solow-Swan model (see Houghton and Sheehan, 2009). The analysis allows estimates of the
increase in returns to R&D due to increases in accessibility and efficaeisayg from Open
Access to research results.

It is estimated that with a 20% return on R&D and a 5% increase in acligsaitnil
efficiency from Open Accessgcurring annual gains from the effect of one year’s R&D for
the EU27 are of the order of EUR 4.8 billion for Government Expenditures on R&D (GERD)
and EUR 1.1 billion for Higher Education Expenditures on R&D (HERD) (T2ple
Houghton, 2011). This makes approximately EUR 6 billion of recurring annual gawotslin
or 2% of public R&D expenditures (GERD plus HERD) for benefits captureth f
government expenditures. Business expenditures could be expected to be of approximately
the same order of magnitudBhese are recurring annual gains from the effect of one year’s
R&D, so if the change that brings increases in accessibility and efficiency (e.g. a shift to open
access publishing) is permanent they can be converted to growth rate effects.

14 See details in section 3.3.6 above.
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Table 2. EU27: Increase in returns to R&D due to increases in accessibility and efficiency arising

EU27

from Open Access

GERD

Rate of return to R&D

EUR 236,553 million

Per cent change in
accessibility and

20% 30% 40% 50% 60%

efficiency Recurring annual gain from increased accessibility & efficiency (million)
1% 951 1,426 1,902 2,377 2,853
2% 1,911 2,867 3,823 4,778 5,734
5% 4,849 7,274 9,699 12,123 14,548
10% 9,935 14,903 19,870 24,838 29,806
HERD Rate of return to R&D

EUR 56,024 million
Per cent change in
accessibility and
efficiency

20% 30% 40% 50% 60%

Recurring annual gain from increased accessibility & efficiency (million)

1%
2%
5%
10%
Source: Houghton, 2011

225 338 450 563 676
453 679 905 1,132 1,358
1,148 1,723 2,297 2,871 3,445
2,353 3,530 4,706 5,883 7,059
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